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It was typical for N. G. Basov to comprehend the physical picture of
phenomena before making the experiment, which allowed him to go, as a
rule, the shortest path to the goal. (V. L. Ginzburg)

Knowledge and the ability to use it is our main wealth. We improve and
rebuild our life, fill it with new content based on this knowledge. But the
acquisition of knowledge is a complex multifaceted process that requires hard
work and bold creative thought. Science, like art, does not tolerate dullness,
falsehood, and indifference. (N. G. Basov)
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NNPEAUC/IOBHE KO BTOPOMY U3/1AHUIO

14 nexabps 2022 ropa ucnosansiercsa 100 set
CO [JHS PpOXJEeHWUS BbIJAKLIETOCA POCCUKCKO-
ro ¢u3MKa M oOpraHusaTopa HayKH, JaypeaTa
Hob6eneBckoii mpemuu no ¢usuke, JIeHUHCKOU
v l'ocypapcrBenHou npemuit CCCP, gBaxkb1 'epos
Conuanuctuyeckoro Tpyaa, akageMyuka Hukosaa
lennagueBu4da bacoBa.

H. I. bacoB aBJygeTca OAZHUM U3 OCHOBOIIOJIOXK-
HUKOB HOBOM HAayKH — KBAaHTOBOMW 3JIEKTPOHUKH,
pa3BUTHEe KOTOPOU NMPUBEJIO K CO3/JaHUIO JIa3EPOB
Y, 110 CyIIECTBY, K MHUIIJMMPOBAHHIO HOBOU Hay4HO-
TEeXHU4YeCKOU peBOJIIOLMH, COIOCTaBUMOM IO Mac-
Taby C NpOMBILULJIEHHOW peBoJsionuer 18-19-x
BEKOB, WHHUIIMUPOBAaHHOW CO3JaHUEM I[apOBOTO
JBUraTesisl, U C TEXHOJIOTUYECKOW peBOJILUeN
XX Beka, CBA3aHHOU C MPHMEHEHHEM 3JIeKTpU4e-
CKOM W AJIepHOW 3HEpPTHUU U CO3JaHUEM TpPaH3U-
crtopa. UMeHHO co3/jaHue 1a3epoB U epejiaya rpo-
MaJJHOTO KoJinyecTBa MHGOpMaALMU MPU MOMOUIU
3JIEKTPOMArHUTHBIX BOJIH ONTUYECKOr0 Juanaso-
Ha 0 ONTUYECKUM BOJIOKHAM MPUBEJIO K CO3/IaHUI0
rJio6abHOM MHPOPMAIMOHHOM CETH — UHTEPHETA.

[naBHBIM B HayyHOU feaTenbHocTH H. I. bBacoBa
ObLJIO CO3aHHe U Pa3BUTHE HOBBIX NEPCIEKTUB-
HbIX HAay4YHbIX, TEXHUYECKUX U TEXHOJOTUYECKUX
HalpaBJIeHUN — TaKuX Kak ¢u3MKa Jia3epos, Jia-
3epHbId TepMOSJEPHbIA CUHTEe3, CTaHAAPTHI
YacTOTbl U aTOMHBbIE 4YacChl, Jla3epHas JIOKalUs
JlyHbl, pa3paboTka Jia3epoB AJisl IPOMbILILJIEHHO-
CTM U MeJMWLMHBI, Jla3epHas NPOTUBOpaKeTHas
060poOHa W JIp. - U OAHOBPEMEHHO MPOBEJlEHUE
MCC/IeJOBAaHUU B yKe CO3JaHHbIX HalpaBJIeHUAX
JlJIsl o6ecrieyeHHs pellleHUs] KPYMHbIX U KOHKPET-
HbIX 33/1a4 HAaYKH, TEXHUKU U OOOPOHBI.

B 36 jsier Hukosai I'eHHagueBUY cTasl 3aMe-
cTuTesneM aupekTopa PHU3WYECKOrO0 HMHCTUTYTA
umenu I1. H. JlebeneBa PAH (PHMAH), a mo3xe Bo3-
[JIaBJISJl ero Ha NpoTskeHUM 15 JsieT, pa3BuBas
He TOJIbKO KBAaHTOBYIO 3JIEKTPOHUKY — JIa3epHYI0
$U3KKY, HO ¥ BCe HalpaBJIeHUsI HAyYHOU JiesiTesb-
Hoctu ®UAHa: aaepHyo ¢u3UKy U PU3UKY MJ1a3-
Mbl, GU3UKY MOJYNPOBOJHUKOB, ONTUYECKHUE HC-
cJlen0BaHUsA, paJJU0aCTPOHOMU IO, PU3HUKY MJ1a3Mbl
U yckopuTesied, ¢usuky CosiHLIa U KOCMHUYECKOTO
NpPOCTPAHCTBA U JpP.

PREFACE TO THE SECOND EDITION

December 14, 2022 marks the Centenary of
the birth of the outstanding Russian physicist
and organizer of science, Nobel Prize Winner in
Physics, the Lenin and State Prizes of the USSR,
twice Hero of Socialist Labor, Academician Nikolai
Gennadievich Basov. N. G. Basov is one of the
founders of a new science - quantum electronics,
the progress of which resulted in the development
of lasers and, in essence, to the initiation of a new
scientific and technological revolution, comparable
in scale to the industrial revolution of the 18-19%
centuries, initiated by the development of a steam
engine, and to the technological revolution of the
XX century, associated with the use of electrical
and nuclear energy and the development of a
transistor. [t was just the development of lasers and
the transmission of a huge amount of information
by laser radiation through optical fibers that
resulted in the development of a global information
network - the Internet.

The main thing in the scientific activity of
N. G. Basov was the development of new promising
scientific, technical and technological areas -
such as laser physics, laser thermonuclear fusion,
frequency standards and atomic clocks, laser
ranging of the Moon, the development of lasers
for industry and medicine, laser missile defense,
etc. - and at the same time carrying out research
in already established areas to ensure the solution
of important and specific problems of science,
technology and defense.

At the age of 36, Nikolai Gennadievich became
deputy director of the P. N. Lebedev Physical
Institute of the USSR Academy of Sciences (acronym
FIAN in Russian), and later headed it for 15 years,
developing not only quantum electronics - laser
physics, but also all areas of scientific activity
of FIAN: nuclear physics and plasma physics,
semiconductor physics, optical research, radio
astronomy, plasma and accelerator physics, solar
and outer space physics, etc.

He was the inspirer of foundation of the
Special Design Bureau in the Krasnaya Pakhra
village (now the town of Troitsk (New Moscow)),
in which many experimental installations were



OH OB BAOXHOBHUTEJIEM co3/jlaHUsA OCOGOro KOH-
CcTpyKTOpckoro 61opo B noc. KpacHas [laxpa (HbiHe
r. Tpounk (HoBast MockBa)), B KOTOPOM OBLJIU CO3-
JlaHbl MHOTHE 3KCIepUMeHTasbHble YCTaHOBKH;
KpbIMCKOM Hay4HOU cTaHLMU B n1oc. KanuBesny, rae
NPOBOAUJIUCH UCCJIe[JOBaHUSA B 00JIaCTU JIa3epHOU
Jiokanuu JlyHbl; co3aan Beiciyio mkoay GpU3MKOB
B ero «AsnbmMa-mMatep» — MOCKOBCKOM HMHKeHEpHO-
$U3NYECKOM MHCTUTYTe, KyAa pUIJalliaau TaJaHT-
JIMBBIX cTyAeHTOB co Bcero CCCP, a mosxe — Poccuuy,
NpPOJOJ/KUTh 0Oy4eHHe U CTaTb NpodeccuoHasb-
HbIM QU3MKOM; HHUIMMPOBaJ Cco3JaHue ¢puarasa
®UAH B 1. Kyii6bieB (HbiHe T. Camapa) — KJacTe-
pe npeANnpuUsATUN a3POKOCMUYECKOW MPOMBILLIEH-
HOCTH, - JJis1 BHEIpEHHUS B 3TY NPOMBbIIIJIEHHOCTh
TEXHOJIOTUYeCKHUX JIa3epOoB.

[Toutu 60 snet Hasaz, B 1963 roay H. I. bacos
co3jal U Bo3IJIaBUJ JjabopaToputo KBaHTOBOU
pagrodU3UKHU, BBIPOCIIYIO 3a 3TO BpeMsl U Mpe-
o6pa3oBaHHY10 ¢ HayaJsa 90-x rogoB B OTAesieHue
KkBaHTOBOM paguodusuku (OKPP) ®UAH u Ho-
camy ¢ 2001 r. uma Hukosaa ['eHHaguveBuU4a:
OTfeneHrve KBAaHTOBOW pajUOPU3UKU HMEHU
H. I bacoBa ®UAH. OcHOBHbIMHM HalpaBJEeHUS-
MU HayyHbIX ucciaenoBaHud OKP® gpagwTca:
du3snKa J1a3epoB, HOBbIE TUIIbI JIa3€POB, Jia3ephl
YJABTPAKOPOTKHUX WMIMYJbCOB, B3auUMOJENCTBHE
JIa3epHOT0 U3JIy4YeHHUSs C BELeCTBOM, HeJINHEWHas
ONTHKA, pU3MKaA NJIa3Mbl, JIa3epPHbIK TepMosazep-
HbIM CUHTeE3, ONITO3JIeKTPOHUKA, JIa3epHas TEXHO-
JIOTUsl, PEeHTreHOBCKasl ONTHKA, HAaHOPOTOHHUKA,
npUMeHeHHe JIa3epoB B HayKe, TEXHUKe U OHOMe-
auuuHe. Okosio AByx jieT Ha3aJ B OKP® 6b11 co3-
JlaH lleHTp /J1a3epHbIX U HEJIMHENHO-ONTUYECKUX
TE€XHOJIOTUH, B KOTOPbIW, B YaCTHOCTH, BOLLJIHA HO-
Bble JlabopaTopuu: ylabopaTopuss peMTOCEKYH/I-
HOU HeJIMHEWHOW ONMTUKU U JlabopaTopus Jia3ep-
HOW HAaHOPU3UKU U OUOMeEUIUHBI.

ABTOp 3THUX CTPOK MNpHILEJ] B HAYYHYIO CTPYK-
Typy ®UAH, koTopas ceiyac HasbiBaeTcsd OKP®
uMmenu H. I BacoBa, 6osee 50 sieT Ha3a g ¥ XOpoOIIO
INOMHHUT, C KAKMM 3HTYy3HMa3MOM U C KaKOW caMOOT-
BEPXKEHHOCTbIO paboOTaJM U MNPOAOJKAKT pabo-
TaTb cOTpyAHUKU OKP®, He curTasicb co BpeMeHeM,
KaK BHEeJIPSJIMCh HayYHble Pe3y/IbTaThl B IPOMBbIIII-
JIEHHOCTb, KaKue BIleYaT/dollue pe3yabTaThl Aa-
BaJIM MCCJIeIOBAaHUA Ha noJsiuroHax. [losarato, 4To
MMEHHO 3aJIO)KeHHbIM MHOT0 JieT Ha3a/J Hukosaem
[ennagueBuyeM uMnysbc pa3Butusa OKP® nosso-
JgseT certyac OTae/ieHHMI0 KBAHTOBOW paaruodU3U-
xu uMmeHHU H. I. bacoBa ycnelno pa3BuBaThbCs.

Hactosimas  kHura-aibboM, NOCBALleHHas
100-neturo co aua poxzaenusa H. [. bacoBa, sB-
JIIeTC BTOPbIM MWCIpPaBJEHHbIM W [JIONOJIHEH-
HbIM M3/laHHEM KHUTHU-aJbb60OMa, BBIMYIIEHHOTO

designed and constructed; of the Crimean
scientific station in the Katsiveli village, where
research was carried out in the field of laser
location of the Moon; he founded the Higher
School of Physicists at his Alma Mater, the Moscow
Engineering Physics Institute (now the Nuclear
University MEPhI), where they invited talented
students from all over the USSR, and later from
Russia, to continue their education and become
a professional physicist; initiated the foundation
of FIAN branch in the city of Kuibyshev (now the
city of Samara) - a cluster of enterprises of the
aerospace industry - to introduce technological
lasers into this industry.

Almost 60 years ago, in 1963 N. G. Basov
founded and headed the Quantum Radiophysics
Laboratory that was growing since that time
and was transformed from the beginning of the
90s into the Quantum Radiophysics Division
(QRPD) that has been bearing the name of Nikolai
Gennadievich since 2001: N. G. Basov Quantum
Radiophysics Division of FIAN. The main areas
of scientific research of the QRPD are as follows:
laser physics, new types of lasers, ultrashort
pulse lasers, interaction of laser radiation with
matter, nonlinear optics, plasma physics, laser
thermonuclear fusion, optoelectronics, laser
technology, X-ray optics, nano-photonics, the use
of lasers in science, technology and biomedicine.
About two years ago, the Center for Laser and
Nonlinear Optical Technologies was established
at QRPD, which, in particular, included new
laboratories: the Laboratory of Femtosecond
Nonlinear Optics and the Laboratory of Laser
Nanophysics and Biomedicine.

The author of these lines came to the scientific
structure of the P. N. Lebedev Physical Institute
that is now called the N. G. Basov Quantum
Radiophysics Division, more than 50 years
ago and remembers well the enthusiasm and
dedication with which the employees of the
QRPD worked and continue to work, regardless
of the time, how the scientific results were
implemented in the industry, what impressive
results were obtained by research at the test
sites. | believe that it was just the impetus for
the development of the QRPD laid many years
ago by Nikolai Gennadievich, that now allows
the N. G. Basov Quantum Radiophysics Division
to successfully develop laser science.

This book-album dedicated to the Centenary
of N. G. Basov's birth is the corrected and
supplemented second edition of the book-album,
released in 2017 for the 95%™ anniversary of
Nikolai Gennadievich's birth. Many thanks to



K 95-netuto Hukosas lennagueBuya B 2017 ropy.
Bosbioe cnacubo Kcenuu TyuxoHOBHE
bacosoy, B. B. AnosnoHoBy, A. B. Bunorpaznosy,
A. B. Macanosy u H. A. MuxainoBy, npeaocTaBuB-
IIMM JIOTIOJIHUTE/IbHbIE MaTepHUaJbl.

MHorue 3apyb6exxHble KOJLJIETH, KOTOPbIM Ja-
pUJIU TlepBOe U3/JjaHUEe KHUTH-a/bO0Ma, BbIpaka-
JIU CBOIO HCKPEHHIOI 6J1aroapHOCTb, HO B TO e
BpeMs U COXKaJleHHe, YTO OH ObLJI U3/]aH HE Ha aHT-
JIUKICKOM si3bIKe. B cBfI3W € 3THUM, BTOpOe u3aHue
BBINYCKAETCS KaK Ha PYCCKOM, TaK UM Ha aHIJIMU-
CKOM fI3bIKE.

IIpogpeccop A. A. HoHuH,

pykogodumeb OmadesieHUs1 KBAHMOBOU paduo-
¢usuku umenu H. I’ bacosa PHAH,

nouémnolii uneu (Fellow) MexcdyHapoOdHbix
HayuHblx o6ujecme SPIE u Optica (panee OSA).

INPEAUC/IOBHUE K IEPBOMY U3JAHHUIO

bacoB Hukosai T'enHagueBuu (14.12.1922-
01.07.2001) - BbIAAMOUIMNACA POCCUUCKUU U-
3UK W OpraHu3aTop HayKH, OJWH U3 OCHO-
BOTOJIOX)KHUKOB KBAaHTOBOM  3JIEKTPOHMKH,
akageMuk PAH (1966), uynen Ilpesuguyma AH
CCCP (1967-1990), pupexktop ®Pusnyeckoro
nHctutyTa uMmenu Il. H. Jlebenera PAH (PUAH)
(1973-1989), pykoBoauTenb OTAeneHUs KBaH-
ToBOM paguodusuku ®UAH (1989-2001) (HbIHE
uMmenu H. I BacoBa), npodeccop MockoBckoro
WHXXeHepHo-dpu3ndeckoro uHctutyta (MUDH,
HeiHe HUAY MUOU), 3aBenywomuii kapepoi
KBAaHTOBOM 3JieKTpoHUKH MU®PU, HayuyHbIN py-
KoBOoAUTe b Boicmiel mkoabl ¢usnkos MUOU -
®UAH (ubiHe umenu H. I. bBacoBa), npeacenaTtenb
npaBJsieHUs1 Bcecow3Horo ob6uiectBa «3HaHUEy,
IJIaBHbIM peJaKTop *kypHaJsa «IIpupoga» (1967-
1990), uynen Illpe3uguyma BepxoBHoro CoBeTa
CCCP (1982-1989), unen CoBeTrckoro Komurera
3amM Tl MUpa U 4wieH BcemupHoro Coseta Mupa
(1965-2001).

Ero dyHzpaMeHTasbHbIEe UCCIE€IOBAHUSA B 00.J1a-
CTH KBAaHTOBOM 3JIEKTPOHUKHU NOJYYUJIU MUPOBOE
NpU3HaHUE U OTMEeUYEHBI PSIJIOM BbICIIMX HAyYHbBIX
Harpaz:aypeaT HobesneBckoli (1964),/IeHUHCKOM
(1959) u TlocypapctBeHHOW mnpemuit (1989);
ABaxabl ['epoit Conuanuctrudeckoro Tpyzaa (1969,
1982); Harpax€H NATbIO opJeHaMU JleHUHa, op-
JleHoM «3a 3acayru nepeg OtedectBom» Il cTene-
HU (1999), meganbio PAH umM. M. B. JlomoHOCOBa
(1990) u psagoM 3apy6exkHbIX MejJlasied — 30J10TOHU
MeJanblo UM. A. BosibTbl YHUBepcuTeTa B [laBuu
(Utanua) (1977), wMepaablo YHHUBepCUTETA
Cop6onHbl (1983), Bosbiioil 30/10TOM Mejasibio

N. G. Basov's widow Kseniya Tikhonovna Basova,
V. V. Apollonov, A. V. Vinogradov, A. V. Masalov
and N. A. Mikhailov who provided additional
materials.

Many foreign colleagues who were presented
withthe firstedition of the book-album expressed
their sincere gratitude, but at the same time
regretted that it was not published in English.
For this reason, this second edition is published
both in Russian and in English.

Professor Andrey A. Ionin,

Head of the N. G. Basov Quantum Radiophysics
Division of the P. N. Lebedev Physical Institute,
Fellow of the International Scientific Societies SPIE
and Optica (former OSA).

PREFACE TO THE FIRST EDITION

Basov Nikolai Gennadievich (14.12.1922-
01.07.2001) is an outstanding Russian physicist
and organizer of science, one of the founders of
quantum electronics; academician of the Russian
Academy of Sciences (RAS) (1966); member of
the Praesidium of the USSR Academy of Sciences
(1967-1990); director of P. N. Lebedev Physical
Institute (FIAN) (1973-1989); head of the
Quantum Radiophysics Division of the FIAN (1989-
2001) (now named after N. G. Basov); professor of
Moscow Engineering Physics Institute (MEPhI, now
Nat. Res. Nucl. Univ. «kMEPhI»); head of the chair of
quantum electronics of MEPhI; scientific director of
the Higher School of Physicists MEPhI-FIAN (now
named after N. G. Basov); chairman of the board
of the All-Union Society «Znanie» («Knowledge» in
English - ed. remark]); editor-in-chief of the journal
«Priroda» (Nature) (1967-1990); member:
Praesidium of the Supreme Soviet of the USSR
(1982-1989), Soviet Peace Committee, World
Peace Council (1965-2001).

The fundamental investigations of N. G. Basov
in the field of quantum electronics have received
world recognition and were marked by the highest
scientificawards: the Nobel Prize in physics (1964);
Lenin (1959) and State Prizes (1989); twice Hero of
Socialist Labor (1969, 1982); five Orders of Lenin;
the Order of «Merit for the Motherland» II degree
(1999); the M. V. Lomonosov medal of the RAS
(1990); the A. Volta gold medal of the University of
Pavia (Italy) (1977); the Sorbonne University medal
(1983); the grand gold medal of Paris (1983), the
Ministry of Culture medal of France (1983); the
Commandor Cross of the «Merit» Order (Poland)
(1986); E. Henkel «Urania» society gold medal



[Tapuxka (1983), Mmesanblo MUHUCTEpPCTBA KY/BTY-
pbl @pannuu (1983), KoMaH10pCKUM KPeCTOM Op-
neHa «3acayru» (I[losbma) (1986), 3ono0Toi Meaa-
Jablo uM. 3. leHkena obuectBa «YpaHusa» (1986),
npemueit Kaaunru (FOHECKO) (1986), meganbto
dasapaa Teasepa (1991).

OH 6bl1 useHOM AkKaJleMUM Hayk bosrapuu,
[IBeuun (IVA), YexocnoBakuu, [lonbiu, UHaMY;
4yjleHOM AMEepUKaHCKOTO ONTHYecKkoro u o¢u-
3uyeckoro ob6uectB, O6mecrtBa Mapka TBeHa
CIIA, mo4yéTHBIM JOKTOpPOM psjZia 3apyOexHbIX
YHUBEPCHUTETOB.

Hukonay l'ennapgveBuy bacos poguica 14 fe-
Kabps 1922 roza B HeOOJIbIIOM POCCHMCKOM
ropos YcmaHu TaM060BCKOM ryb6epHUM (HBbIHE
Jlunenkas o6sacTs). B mocnenHue rogpl ero yué-
661 B 1KoJie CoBeTckuil Cot03 BCTynua Bo BTopyto
MHUPOBYIO BOMHY, U OH CJY>KWJI B apMHUHU B Kaye-
CTBe CTyAeHTa BoeHHO-MeAUIIMHCKON aKaJeMUHU
(1941-1943) u opuLepa 6aTaIbOHA XUMUYECKOU
3awuThel Ha [lepBoM YkpanHckoM ¢pponTe (1944-
1945). B 1946 roay oH noctynua B MOCKOBCKUH
MHKeHEepPHO-PU3UUYECKUA UHCTUTYT U OKOHYMJI
ero B 1950 roay mo cneuuajbHOCTU «UH>KEHEP-
¢usuk». H. I. bBacoB noAroToBu/s KaHAWUAATCKYIO
aucceptauuio B 1953 roay mnoa pyKoOBOACTBOM
M. A. JleonToBH4a 1 A. M. [IpoxopoBa ¥ NMoJy4dunJ
CTelleHb KaHAWAaTa HayK B PU3NYEeCKOM HUHCTHU-
tyTe uM. II. H. JlebeneBa. B KOHIle KOHIIOB OH, Ha-
4yaB paboTaTh MJAAUIMM HayYHbIM COTPYAHUKOM,
6b11 U30paH AUPEKTOPOM MHCTUTYTA U Npopabo-
TaJl B HEM [I0 [TOCJIeIHETO JHSA CBOEU KU3HU.

B 1952 roay Bacos u [IpoxopoB Ha OCHOBE Teo-
peTUYecKOoro aHa/ii3a NepBbIMH NPOJAEMOHCTPHU-
poBaJii BO3MOXXHOCTb NOCTPOEHUSI TeHepaTOpPOB
U YCUJIUTEJIeW 3JIeEKTPOMAarHUTHBIX BOJIH C HC-
M0JIb30BaHUEM SIBJIEHUSI BbIHYX/IEHHOTO MEepexo-
Jla B KBAHTOBBIX CUCTeMaX C UHBepCUeUl HaceséH-
HOCTU ypoBHell. B 1955 roay oHM mpeasioxuIn
BbICOKO3(QPEeKTHUBHbIA MPUHIMUI AOCTUKEHUS UH-
Bepcun nyTéMm CBY-Hakauku TpEXypOBHEBOU CHU-
CTEMbI — TEXHOJIOTHS, KOTOopas Temepb LIHPOKO
MCII0JIb3yeTCs B pa3/IMYHbIX JIa3epax U CleKTpasib-
HbIX Jjhana3oHax.

B 1956 roay bacoB 3amuTH/ JJOKTOPCKYIO JHUC-
cepTrayuio «MoJsieKyJIIpHbIM FeHepaTop».

Juccepranus Oblla 3aMeTHBIM [JJOCTHXKEHUEM,
dbyHJaMeHTa/IbHbIe HaX04 KU bacoBa 6b11M 6J1€CTS-
IIMMH U HOBBIMHU, B KaUe€CTBE PELEH3EHTOB ObLIX
NpHUIJalleHbl HAubo0Jiee aBTOPUTETHDIE YYEHBIE.

B 1964 roay H. I. baco, A. M. IlpoxoposB
n Y. TayHc nosnyuyunu HobGesneBckyro npeMuio
no ¢usukKe 3a PyHJaMeHTaJbHble UCCIeJ0BaHUSA
B 00/1aCTU KBAaHTOBOM 3JIEKTPOHHUKH, KOTOpbIE
NpUBEJU K OTKPbITUIO MAa3epPOB U JIa3epoB.

(1986), the Kalinga Prize (UNESCO) (1986), the
Edward Teller medal (1991).

He was the member of the Academies of Sciences
of Bulgaria, Sweden (IVA), Czechoslovakia, Poland,
India; member ofthe American Optical and Physical
Societies, Mark Twain Society (USA), honorary
doctor of a number of foreign universities.

Nikolai Gennadievich Basov was born on
December 14,1922 in Usman, a small Russian town
in the Tambov province (now the Lipetsk region).

During his last years at school, the Soviet Union
entered World War II, and he served in the army as
a student of the Military Medical Academy (1941-
43) and as an officer of the chemical defense
battalion of the First Ukrainian Front (1944-45).

In 1946, he entered the Moscow Engineering
Physics Institute and graduated in 1950 as the
engineer-physicist.

He completed his PhD thesis in 1953 under the
guidance of M. A. Leontovich and A. M. Prokhorov
and received his Candidate of Science degree from
P. N. Lebedev Physical Institute. He eventually
worked his way up from a junior scientist to the
director of the Lebedev Institute, maintaining an
affiliation until the last day of his life.

Basing on a theoretical analysis, Basov and
Prokhorov were the first to demonstrate in 1952
the feasibility of constructing oscillators and
amplifiers of electromagnetic waves by using the
phenomenon of stimulated transition in quantum
systems with population inversion. As early as
1955, they proposed a highly effective principle
for achieving population inversion by microwave
pumping a three-level system, the technique that
is now widely used in various lasers and spectral
ranges.

In 1956, Basov received his DSc degree for his
thesis entitled «A Molecular Oscillator». The thesis
was a notable accomplishment, his fundamental
findings were so brilliant and unexpected that
the most authoritative scientists were invited as
reviewers.

In 1964, N. G. Basov, A. M. Prokhorov, and Ch.
Townes won the Nobel Prize in Physics for the
fundamental research in the field of quantum
electronics, which led to the discovery of masers
and lasers.

Nikolay = Gennadievich Basov ~was an
outstanding personality who generated around
him an atmosphere of creativity, obsession with
science, and high human relations. They say
that such people are the donors - so much they
influence the surrounding people, as if passing
them their inexhaustible energy and particles of
their talent.



Hukosait leHHagueBu4y bBacoB ObLI BbIJao-
Hieicsa JIMYHOCTbIO, MOPOXKJABIIeNd BOKPYTr cebs
atMocdepy TBOPUYECTBA, OJeP>KUMOCTH U BbICOKUX
YyesI0BeYEeCKUX OTHOIEHUU. O TaKUX JI0JSX FOBO-
PST, YTO OHU SIBJSIIOTCS JOHOPAMHU — CTOJIb CUJIb-
HO OHHU BO3JeHMCTBYIOT Ha OKDPYKaIOIIUX, KaK Obl
nepefaBasg UM CBOK HeHCYepIaeMyl 3HEprulo
Y 4acTULbl CBOEro TaJaHTa. Tak BOCOHPUHUMAJHU
Hukosaa I'eHHajueBHU4Ya He TOJIBKO €ro COTPYA-
HUKU - 1 MHOTO pa3 OblJ1 CBUJETeJeM TOro, 4YTO
ero BbICTYIJIEHUS] BbI3bIBaJIM MOBBILIEHHOE BHU-
MaHMe B «Bepxax». Hukosaii 'eHHaiueBuY caenan
Yype3BblYalHO MHOTO B 06J1aCTH, KOTOPOW OH MO-
CBATUJI CBOK KH3Hb. fl Oepy Ha cebs cMesOCThb
YTBEPX/AATh, UTO €CJIU Obl CYLeCTBOBAJ PEUTHUHT
HobGeneBckux npemMuu, To npeMus «3a GyHAaMeH-
TaJIbHblE UCCJIE/I0BAaHUS, TPUBE/IIINE K CO3/[aHUIO
MasepoB U Jia3epoB», MoJiydeHHasd UM B 1964 T.
Bmecte ¢ A. M. llpoxopoBeiM u Y. TayHcom, 3a-
HfJa Obl OJJHO U3 MePBbIX MeCT. [leUCTBUTEJNBHO,
BKJIaJ], KBAHTOBOM 3JIEKTPOHUKH B COBPEMEHHYIO
UBUJM3ALUI0 HCKJKYUATEJbHO BBICOK M COIO-
CTaBUM C OTKPBITHSIMU PEHTTeHOBCKUX JIy4yew,
s/lepHOY 3HePrUuM, paZiuo, TPaH3UCTOPOB.

B Hayke H. I. bacoB OblJ HCKIHOYUTEJSbHO
1eJIbHOW HaTypoH, OH ObLJI NpeJlaH CBOEMY ey
M CBOEMY UHCTHUTYTY, OblJ CBSITO YBEPEH B HEOO-
XOJJMMOCTHU KaK MOXXHO OBbICTpee peasM30BbIBaTh
pe3yJbTaTbl HAay4HbIX MCCJAEJJOBAaHUW Ha 6.J1aro
CTpaHBbl.

MMeHHO B 3TOM JyXe OH M TMOCTPOHWJ CBOIO
)KU3Hb M HAy4YHYH pabOTy, MMEHHO TaKUM 3Ha-
Jv Hukosnaa 'eHHagueBrW4a B pOJHOM /i HEro
®usnyeckoM uHctuTyTe UM. [1. H. JlebeneBa, Ko-
TOPBIA OH OYeHb JWOWI U Bo3maBisa ¢ 1973
no 1989 r, cMeHHMB Ha 3TOM MOCTY AWpPEKTOpa
J1. B. CKo6esibIbIHA.

KBaHTOBas paauvodusvKa, WM, MOXKET ObITH,
60J1ee TOYHO - 1a3epHasa PU3UKa, OblaanpeMeTOM
noctossHHoro yBaedeHuss Hukosasg ['eHHagveBrua,
Y 3TO 3HaJI4 BCe ero KoJIJIeTd U COTPYAHUKU. Emé
npuMepHo 40 JieT Hasaj, KoOrja TOJBKO NOSBU-
JIUCh J1a3epbl, Hukosnau 'eHHaueBrY npejcKasal
YyTh JIX He HOBYIO HAy4YHO-TEXHUYECKYH peBO-
JIIOLMIO, CBSI3AHHYIO C 3TUM OTKpPbITUEM. MHOTUM
TOrAa KasajoChb, YTO 3TO CJMIIKOM OOJbLIOE
npeyBesndyeHue. OJTHAaKO UMEHHO cervyac MpPOuC-
XOAUT HWHTEHCUBHOE IPOHUKHOBEHHE JIa3epoB
B COBPEMEHHYI TEXHOJIOTUI0 — OT HCIO0JIb30Ba-
HUSI UMX B 3HJOCKONMWYECKHUX W IJIa3HbIX Ollepa-
USAX 0 TPAHCKOHTUHEHTAJbHbIX JIUHUW CBS3H,
OT CBEPXTOYHbIX U3MEPEHUU 10 KOMNAKT-JUCKOB
M Jla3epHbIX NPpUHTepoB. O4eBUAHO, YTO TaKOU
6oJsibiioN cpok - 35-40 seT, KoTOpble MOTpe-
6oBa/IMCh [Jis1 HayaJla OypHOTO MPaKTHU4YeCKOro

This is how Nikolai Gennadievich was perceived
not only by his colleagues - I was many times
a witness of his speeches causing increased
attentionin the «higher echelons of power». Nikolai
Gennadievich had done extremely much in the area,
to which he devoted his life. I take the liberty of
saying that, if there existed a rating of Nobel Prizes,
the prize «For the fundamental research thatled to
the creation of masers and lasers», won in 1964 by
Basov, Prokhorov, and Townes, would take one of
thefirstplaces.Indeed, the contribution of quantum
electronics to modern civilization is exceptionally
high, and may be compared to the discoveries of
X-rays, nuclear energy, radio, transistors.

In science, N. G. Basov was a whole-hearted
solid person, he was entirely devoted to his work
and his institute, and was firmly convinced of
the need to implement, as soon as possible, the
results of scientific research for the benefit of his
country.

It was just in this way he built his life and
scientific work. And that is how he was known at
his own institute, which he loved very much and
was heading it from 1973 to 1989, succeeding
academician D. V. Skobeltsyn.

Quantum radiophysics, or, perhaps more
accurately, laser physics, was the object of constant
enthusiasm for Nikolai Gennadievich, and all his
colleagues and employees knew that.

About 40 years ago, when the lasers just
appeared, Nikolai Gennadievich predicted almost
a new scientific and technological revolution
connected with this discovery.

Many of his colleagues then thought it was
too much an exaggeration. However, right
now, the intensive penetration of lasers into
modern technology takes place: from their
use in endoscopic and eye operations to trans-
continental communication lines, from ultra-
precise measurements to compact discs and laser
printers.

Obviously, such a long period of 35-40 years,
which was required to start a rapid practical
development of this fundamental discovery, can
be explained by the unordinary nature of the
discovery. This discovery became a new instrument
in the hands of humanity, and it was necessary to
create a new technological base and review the
developed technical concepts in order to realize
the discovered possibilities.

One can only be surprised at Nikolai
Gennadievich's tremendous intuition - and these
are not just «nice words». I myself well remember
the skepticism evoked by his forecast for the
development and application of the lasers.



OCBOEHHS 3TOro PyHAAMeHTaJbHOTO OTKPbITHS,
-MOXeT ObITb 00bSICHEH HEOPAUHAPHOCTbIO OT-
KpbITHUS, [JaBIIEro B PYKHU YesioBeYecTBa NpUobop,
JIJIsl peaJiu3allMM BO3MOXXHOCTENW KOTOPOTro ObLIO
HE0OX0JUMO CO03J]aTh HOBYH TEXHOJIOTHYECKYIO
06a3y M MepecMOTPEThb CJOXHUBILIMECS TeXHHUYe-
CKHe KOHILIeMIHH.

MO0>XHO TOJILKO YAUBJIATHCSA OTPOMHON UHTYHU-
uuu Hukosaga 'eHHajueBUYa — ¥ 3TO He MPOCTO
KpacHBble CJIOBA, MOCKOJIbKY 5 CaM XOPOUIO MOM-
HIO, KaKOe CKeNTUYECKOe OTHOIIEHHE BbI3bIBaJ
y MHOTHUX €ro NpoOrHo3 pa3BUTHSA U BHeApPEHUS
JIa3epoB.

KctaTu, 3/1eCcb 1 He MOTY He YIIOMSIHYTh O TOM,
yTOo Hukosiag 'eHHageBrYa HEU3MEHHO NOAep-
kuBas Jmutpuit BaagumupoBud CKoOOGesblbIH
Y 4TO OJHHUM U3 Tex, KTo B [Ipesauauyme AH CCCP
C NOCTOSIHHBIM MHTEPECOM OTHOCHJICS K BBICTY-
mieHuaAM Hukosiaa ['eHHagueBUYa Ha 3Ty TeMYy,
ob1a [1éTp JleonngoBuuy Kanuna.

Uccneposanua H. I bacosa u ero corpynHu-
KOB MpPUBEJIU K CO3JaHUI0 LIMPOKOT0 ceMelCcTBa
HOBBIX JIa3epoB: POTOAUCCOLMOHHBIX (HAa aToMax
1o/ia), OCHOBAaHHbBIX HA HaKauyKe CUJIbHOU yJlapHO#
BOJIHOM, 3JIEKTPOUOHU3ALMOHHBIX, IKCUMEPHBDIX,
XHUMUYECKUX U APYTUX JIa3epPOB.

H.T. Bacos ¢ O. H. KpoxunsiMm 1 10. M. [TonoBeiM
OblJIM TEepPBbIMM y4YE€HbIMH B MHUpPE, KOTOpbIE
NpeAJIOKUIN HCIO0JAb30BaTh MOJYNPOBOJAHUKHU
B KayeCcTBe aKTUBHOMW cpeAbl [Jis Jla3epoB, BO3-
Oy>X/JlaeMbIX pa3/JMYHbIMU METOJAMH, BKJIHOYas
WHXXKEKIIMI0 HOCHUTEJIeN dyepe3 p-N-lepexoi. ITOT
MEeTO/i NPUBEJ K NOSBJEHUI0 UHKEKIIMOHHBIX JU-
O HBIX JIa3epOB, KOTOpPble HanboJiee MHUPOKO MC-
NOJIb3YIOTCA KaK B HayKe, TaK U B TEXHUKE.

B 1962 roay H. I’ bacoB BbIABUHYJI UJEI0 LOCTU-
)KEHHUSA peakLUU TepMOSJLEPHOro CUHTe3a MyTEM
Jla3epHOro 06J1iy4eHHUsI MaJO¥ MULIEHHU.

B To BpeMsi aHeprus usaydyeHus Jiasepa Obljia
HACTOJIbKO MaJia, YTO U3Ha4yaJbHO U/iesl Ka3aJach
HepeaJucTUYHOU. OpHako OJsarojapss Hay4HO-
My MY>KE€CTBY, HEMCUeplaeMOUu 3HEepPTUH, yIpsM-
CTBY, HACTOMYMBOCTHU U Bepe B NPaBUJBbHOCTb
Hay4yHoOW wujeu bacoB pgob6uJics, kasaaoch Obl,
HEBO3MOXXHOTO: NepBble TEPMOsiiepHble Ja3ep-
Hble HEUTPOHBI OBbIJIU MOJyYeHbl B PU3HYeCKOM
uHctutyTe uMmeHu Il. H. JlebeneBa B 1968 roay
JlazepHbIM 06JIydeHHEM MHUILEHU U3 JleuTepuaa
JIUTUS. ITU pe3yabTaThbl CTAJIM MOLIHbIM CTUMY-
JIOM JJisl U3Yy4YeHHUs JIa3epHOTr0 TepPMOsIepPHOro
CUHTEe3a BO BCEM MUpe.

B HacTosillee BpeMs MHOrMe paccMaTpHUBa-
I0T JIa3epHbIM TepMOsALEepPHbIM CUHTE3 KaK OJUH
M3 [epCIeKTUBHbBIX 0JIX0J0B K MUPHOMY UCIOJIb-
30BaHHUIO AA/lepPHOY 3HEPIUH.

By the way, here I cannot help but mention that
Nikolai Gennadievich was invariably supported
by Dmitry Vladimirovich Skobeltsyn. I should also
note that academician Pyotr Leonidovich Kapitsa
was always interested in Nikolai Gennadievich's
speeches on this topic at the Praesidium of the
USSR Academy of Sciences.

The research work of N. G. Basov and his
collaborators resulted in the development of a
wide family of new lasers: the photodissociation
(oniodine atoms) lasers pumped by a strong shock
wave, the electroionization (e-beam sustained
discharge - ed. remark), the excimer, the chemical,
and other types of lasers. N. G. Basov, O. N. Krokhin
and Yu. M. Popov were the first scientists in the
world to propose the use of semiconductors as an
active medium for the lasers excited by various
methods, including the carrier injection through a
p-n junction.

This method led to the creation of injection
diode lasers, that are most widely used both in
science and in technology.

In 1962, N. G. Basov put forward the idea of
achieving a thermonuclear fusion reaction by laser
irradiation of a small target.

At that time, the laser output energy was
so low that initially the idea seemed to be
unrealistic. However, thanks to scientific courage,
inexhaustible energy, stubbornness, persistence,
and faith in the correctness of the idea, Basov
achieved the seemingly impossible: the first
thermonuclear laser neutrons were generated
at the Lebedev Physical Institute in 1968 by
laser irradiation of lithium deuteride target. The
obtained results have become a powerful stimulus
for studying the laser thermonuclear fusion
throughout the world.

Nowadays the laser thermonuclear fusion is
considered by many scientists to be one of the
promising approaches to a peaceful use of nuclear
energy.

I would like to note one more feature of Nikolai
Gennadievich, i. e. a special logic of his thinking.

Basovapparently followed alogicthat contrasted
with the thinking based on the most simple
procedure, that is, moving from basic physics, as
outlined in textbooks, to more complex concepts.

Sometimes it seemed that Nikolai Gennadievich
followed the opposite direction in his reasoning,
from the final result. Here is a story that my
colleagues, who worked with Nikolai Gennadievich
in the mid-fifties, told me. A few words about it I
heard from him personally. The story concerns the
maser linewidth. Nikolai Gennadievich believed
that the stimulated-radiation spectral line might



MHe xoTesi0cb 6bI OTMETUTD €lllé OJHY YepTy
Hukonaa leHHagueBHYa - 0OCOOEHHYIO JIOTUKY
MBILIJIEHUS], KOTOpas pa3BHUBaJach He [0 CAaMOMY
IpPOCTOMY IYTHU — OT OCHOB QU3UKH, U310 KEHHBIX
B yuyeOHHKaX, K 6oJsiee CJI0XKHbIM KOMILJIEKCHBIM
NOCTPOEHUSM.

WHorpa agymaercs, yto Hukosay ['eHHagueBu4
IEJ MO0 NPOTHUBOMNOJIO)KHOMY NYTH — OT KOHeY-
HOTO pe3yJbTaTa. HM3BecTHa MUCTOpUA, KOTO-
Pyl pacckas3blBaJM MOM KOJIJeru, paboraBiiue
c Hukosaem 'eHHaiueBuueM B cepearHe 50-x ro-
ZloB. HecKoJIbKO €/10B 06 3TOM 5 CJIbILIAJ U OT HETO
caMmoro. 3Ta UCTOPHUSA CBSA3aHa C BOMPOCOM O LIU-
puHe 1MHUU Ma3epa. Hukosiant [eHHageBUY cuu-
TaJs, YTO WIMPUHA JIMHUW NPU UHAYLAPOBAHHOM
YCUJIEHVH 3a CYET pereHepalnuy B pesoHaTope Mo-
»KeT OBbITh CYLECTBEHHO 60Jiee y3KOU, YeM ecTe-
CTBEHHas IIMpHHA JIMHUU nepexofa. Jloruka ero
paccyJieHui 6blyia MPOCTOM — BeJib Masep SBJis-
eTCsl aBTOKOJIebaTeJIbHOU cUCTeMOU. [0BOPAT, 4TO
JI. /1. lanpay, k kotopomy Hukosiaii 'eHHagueBu4
XOJUJI KOHCYJIbTUPOBAThCSl, IePBOHAYaJbHO Ta-
KYI0 BO3MOXXHOCTb OTBepraJi, IOCKOJIbKY OHa Mpo-
TUBOpeYUJia Obl COOTHOUIEHUIO HeolpeJe/EHHO-
ctyu. OHAKO BIOC/JEe[CTBUU 3TO SIBJIEHUE HAIJIO
3aKOHOMEpHOe OOBbSICHEHUEe C MpUBJIeYeHUEM
NpUHLMIA Hepas3/IMYUMOCTHA MOJIEKYJ], BJIETAlO-
IIMX B pe30HaTOP.

[To-Bugumomy, H. I. BacoB cuuTtan Heo6Xoau-
MbIM TOCTPOUTb MOJEJb SBJIEHUS I0-CBOEMY,
OTJIMYaKUyocs (M, BEpOSITHO, 60Jiee CJI0XKHYIO)
OT MoJieJiel ero KoJuier. C 3TUM, MOKHO 110J1araTh,
CBfI3aHO TO, YTO NPU OOCYKAEHHUU TOTO UJU UHO-
ro BOIpoca HaM, ero y4yeHUKaM, MHOIZA HeJier-
KO ObLI0 cpa3y noHsATh Hukosasa leHHazueBUua,
IIOCKOJIbKY OH, CKOpee BCero, CYMTaJ, 4YTo CJy-
1IaTeJIM MBICJIEHHO y>Ke MPOULJIU Ty 4acTb MYyTH,
KOTOPYIO0 OH MPOLIEJ caM. ITO YHUKaJIbHOE MBbIII-
JieHUe ObLJI0 MICTOYHUKOM JIYUIIUX UJel, KOTOpble
OBLJIM XapaKTepHBI JJi ero TBopyecTBa. OOBIYHO
CYMUTAETCH, YTO ecJu ofHa uzed u3 10 nopoxaa-
eT NMpaKTUYeCKyl peajnd3alnyio — 3TO 060JbUIOU
ycnex. Ho ausig H. I. bacoBa npoueHT peain3oBaH-
HBbIX UJiel 6blJ1 HaMHOro Bbllle. CyliecTByeT TpHU
YPOBHS MO3HAHUS: HA IIePBOM 3Tale HabJoaeT-
Csl HOBOE siBJIEHME; HAa BTOPOM 3Tarne 00’ bSACHAETCA
3TO sIBJIEHUE, U Ha TPETheM 3Talle UCHOJIb3YITCs
noJlyyeHHble 3HAHUA KaK UHCTPYMEHT HUCCAeno-
BaHUSA U IPpUMeHeHUs. MHOTrHe 3KClepuMeHTaTo-
pbl OFPAaHUYUBAIOTCA MEPBLIM ITANOM; TEOPETH-
KA - BTOPBIM; U JIMIIb HECKOJIBKO BbIJAIOLIAXC
Y4YEHBIX AOCTUralT TpeTbero stamna. H. I' bacos
NpUHaJJiexas K TpeTbel rpymnIe.

®du3ukKa Kak Hayka WU QU3UKa KaK TEXHOJIO-
rvs 3aHUMaJIU ero yM, O6bLJ1 JIM OH I0Ma, B MalllMHe,

be narrower than the natural linewidth because of
regeneration in the cavity.

The logic of his reasoning was simple: the maser
in fact was an auto-oscillatory system. They say that
L. D. Landau, to whom Nikolai Gennadievich came
for advice, initially rejected this possibility, since it
would contradict the uncertainty principle.

However, later on that phenomenon found a
logical explanation with the use of the principle
of indistinguishability of molecules entering the
resonator.

Apparently, Basov believed it necessary to
construct the model of the phenomenon in
his own way, different from the models of his
colleagues (and, probably, more complicated).
And when Nikolai Gennadievich discussed this or
that question with us, his students, it was not easy
sometimes to immediately understand him. Most
likely he thought that the listeners mentally had
already passed the part of the way he had already
covered himself. Such a unique thinking was the
source of the best ideas that were characteristic of
his work. Usually, it is believed that if one idea out
of 10 ideas gives rise to practical implementation,
it is a great success. But for Basov the percentage
of realized ideas was much higher.

There are three levels of cognition: at the first
stage one observes a new phenomenon, at the
second stage one explains this phenomenon,
and at the third stage one uses the obtained
knowledge as a research and application tool.
Many experimentalists restrict themselves to the
first stage; the theorists, to the second one; and
only a few outstanding scientists reach the third
stage.

Nikolai Gennadievich belonged to the third
group.

Physics as science or physics as technology,
occupied his mind, whether he was at home,
in the car, on vacation, or ill. He was a scientist
who devoted all his strength, knowledge and
tremendous talent to the development of science
in Russia.

The contribution of N. G. Basov and his scientific
school to modern science is great and diverse.

The range of his scientific ideas and results
is impressive: from the physics of lasers to the
laser location of the Moon, from the fundamental
problems of coherence to the laser cathode ray
tubes, autonomous mobile laser devices and high
power lasers for antimissile defense.

The international reputation of the Lebedev
Physical Institute and its scientists is largely
the result of long and distinguished activity of
N. G. Basov.
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B OTIyCKe UM 60JieH. OH 6bLJI y4EHBIM, KOTOPBIX
NOCBSITHJI BCE CBOU CUJIbl, 3HAHUS U OTPOMHBIH Ta-
JIAHT pa3BUTHIO HayKHu B Poccuu.

Bkusiag H. I. BacoBa u ero Hay4yHO# LIKOJIbI B CO-

BpEMEHHYI0 HayKy OrPOMEH U pa3HOoOpas3eH.

/[luana3oH ero Hay4yHbIX HJEeW U pe3yJibTa-

TOB ObLJ1 BHYUIUTEJNbHBIM — OT QU3UKHU JIa3epPOB
Jlo JlazepHoW Jsokauuu JlyHbl, oT ¢yHAaMeH-
TaJIbHBIX NP06JIeM KOTepeHTHOCTH [0 JIa3epHBIX
3JIEKTPOHHO-Jy4eBbIX TPyOOK, aBTOHOMHBIX MO-
OMJIbHBIX JIa3epHbIX YCTAaHOBOK M MOILHBIX Jla3e-
POB /iJ1s1 IPOTUBOPAKETHON 06OPOHBI.

MexayHapoaHas penyTauus PrU3anyeckoro UH-
ctutyTa uM. I1. H. JlebeseBa 1 ero y4éHbIX BO MHO-
roM OblJ1a 06513aHa €ro JesiTeJbHOCTH.

Hukonait [eHHajueBHUY OCTaBUJ MocJje cebst
O0/IbIION HAy4YHbIA KOJIJIEKTUB, CBOK Hayuy-
Hyl0 MwKoJay. TBopueckud 3apsj, NepefaHHbIN
H. I. bacoBbIM CBOMM y4YeHUKaM U IocjaesoBaTe-
JISIM, /1aJ1 BOSMOXXHOCTb JIBUraThC BIEPE 110 MY TH
peasM3alUy ero ueu U NpUBEJ K MHOTOYHCJIEeH-
HbIM HOBBIM Hay4HbIM pe3yJibTaTaM.

Akademuk PAH
0. H. KpoxuH

MapouHblil Aucm u3 Mapok,
sbinyujeHHblx 8 2022 200y
8 vecmbs 100-1emus co OHA
poxcderus H. I Bacosa.
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A sheet of postage stamps
issued in 2022 in honor
of the Centenary of N. G.
Basov’s birth
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Nikolai Gennadievich has left behind him a large
team of scientists, his scientific school. The creative
power transmitted to his pupils and followers
made it possible to realize his ideas and to obtain

new scientific results.
O. N. Krokhin

Academician of
Russian Academy of Sciences
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Omey - Iennadutl Pédoposuy bacos (1891-1962) u mama -
3uHauda AHdpeesHa Bacosa (MoauaHoea) (1899-1970).

PARENTS

Nikolai Gennadievich Basov was born on
December 14, 1922 in the town of Usman, Tambov
province (now Lipetsk region). His maternal
grandfather, Andrey Kirillovich Molchanov, was a
priest of the Usman's Church of the Intercession.
His mother, Zinaida Andreevna, graduated from
the Usman female gymnasium with a gold medal.

Father — Gennady Fedorovich Basov (1891-1962) and mother -
Zinaida Andreevna Basova (Molchanova) (1899-1970).

Father, Gennady Fedorovich Basov, was a
graduate of the St. Petersburg Polytechnic Institute,
a hydraulic engineer, was engaged in building
industrial enterprises and water supply systems in
Usman, later became a professor at the Voronezh
Forestry Institute.

From the autobiography
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of N. G. Basov: «I was born
on December 14, 1922

in the town of Usman

of the Voronezh region’.
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My father was at that
-~ time a student of the
;-*.ﬁ"'-;c---'“}-*:qu ! Leningrad Polytechnic
Institute and my
mother was a pupil of a
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Fatto LRI G Aot 4 o] dmliol it b ot g _ 4 gymnasium, and later,
an employee».
H3 aemobuozpaguu Hukonas lenHaduesuua bacosa: «Podusics 14 dekabps 1922 200a s

- When the autobiography

8 2. YemaHu BopoHescckoli o6aacmu’. Omey 8 amo apemsi 6bl1 cmydeHmoM JIeHuH2padcko2o
NOAUMEXHUYECKO20 UHCMUMyma, Mams — yuaujasics 2UMHA3UU, NO3JHCe CAYHCAWASI».

1

(npumeuarue pedakmopa).

- B MomeHnm HanucaHusi asmo6buozpaguu 2. YemaHb Haxodusicsl 8 BopoHedxcckoll o6aacmu

was written, the town
of Usman belonged

to the Voronezh region
(ed. remark).

12



)

-

Koss1 Bacoe Ha pykax 8 yeHmpe, e2o mama 3uHauda AHOpeesHa Little Kolya Basov (Kolya is a pet name for Nikolai -
cudum npasee, depicum Ha pyKax e2o Maaduwezo b6pama ed. remark) sits in the arms in the center,
Boso0, kpatinuil cnpasa — omey I'enHaduii @édoposuu. 1925 2. his mother Zinaida Andreevna sits to the right holding

his younger brother Volodya, the far right -
his father Gennady Fedorovich, 1925.

Kapma, Ha komopoli 8bidesieH 20pod YcmaHb, 8 komopom poduscs H. I bacos.

The map, on which Usman, the town
of birth of N. G. Basov, is marked.
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Cembs Bacoswix cpedu dpyseli. Hukoaail - emopoli caesa
8 sepxHeM psdy. YemaHb. 1926 a.

MOVING TO VORONEZH

Since 1926, Gennady Fedorovich Basov taught
hydraulic engineering, hydraulics, hydrogeology,
and drilling at the Voronezh State University, and in
1931 he switched to work at the Voronezh Forestry
Institute, the department of hydraulic engineering
melioration, first as an associate professor, and
then as a professor. (A. Borovik)

The Basov family among friends. Nikolai - second from the left
in the upper row, Usman, 1926.

IN THE CARE OF THE AUNT-MATHEMATICIAN

The Basov family moved from Usman to Voronezh
atthe end 0f 1926, but did notlose contact with their
hometown. Here remained the sister of Gennady
Fedorovich, a teacher of mathematics, Taisya
Fyodorovna. She lived alone. She devoted herself
completely to what she loved, and was considered
as the strongest mathematician in the county.

The Basov family often visited Taisya
Fyodorovna, and little Kolya lived with her every
summer, sometimes stayed for the winter. (Kolya is
a pet name for Nikolai - ed. remark). In the second
and third grades, he was completely in the care of
his aunt. It will take a long time, and Kolya Basov,
having become a great scientist, will say with
excitement in his voice:

- ITowe my passion for mathematics and physics
to Aunt Taisya. It was she who taught me to think
and introduced me into the fascinating world of
exact sciences. (A. Borovik)
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Kolya Basov and dog Tuzik, 1935.

Bpambst Bosods u Koas Bacosbl.

The brothers: Volodya and Kolya Basov.

Kosst Bacos. 1927 2.
Kolya Basov, 1927.
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THE BIRTH PLACE

Kolya Basov finished the second and third grades
ofthe Usman school. And then, havingbecome ahigh
school student, he used to come to Usman every
summer, this time with his brother Volodya. The
bright memories of childhood and adolescence -
unforgettable trips with his father and brother to

Usmansky pine forest, walks along the Tatarsky
rampart, quiet dawns with fishing rods on the
stretch of water in Dal'naya Peskovatka, resting at
night in meadows on a fragrant haystack - all this
connected him with his dear homeland and will
forever accompany him. (A. Borovik)

16



TO BE LIKE FATHER

Gennady Fedorovich was fond of technology,
loved classical music. All this was inherited from
him by sons Nikolai and Vladimir. There was
a library in the house. The professor admired
classical literature.

Pushkin, Lermontov, Gogol, Dostoevsky,
Tolstoy - this was the circle of his interests. On his
desktop, there often appeared books of a forgotten

Cembs bacoswix: 3uHauda AHOpeesHa
u l'eHHadutl ®édoposuy ¢ CbIHOBLAMU
Koueli (cnesa) u Boaodeil (cnpasa).

The Basov family: Zinaida Andreevna
and Gennady Fedorovich with their
sons Kolya (left) and Volodya (right).

writer Alexander Ivanovich Ertel, the writer of the
post-reform Russia who lived in Usman for a long
time.

Gennady Fedorovich's grandfather, Stepan, who
was a serf from the village of Devitsy, served as
a prototype for one of the heroes of «Stepnyak's
Notes». The father often liked to tell his sons about
this. (A. Borovik)
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Boponesc. 1939 e.

FIRST AWARD

A passion for technology passed from father
Gennady Fedorovich to his sons. Father fiddled with
chemical solutions, soldered pots and radios, made
a homemade drill. The house was full of all kinds of
homemade things. The neighbors and friends have
always wondered at how he had enough time for
everything.

The eldestson Nikolairecalled: «l owe everything
to my father. He knew how, «without whip and
a stick», to turn us where needed. I don't know
how he did it. He made us fall in love with classic
literature. Saved us from unnecessary «tinsel».

.tf. a1 e i :F,g_,,_.n-r.-ql._n‘

LA O {mr'ﬁ}.ﬂ: -.*?‘-‘-‘"‘""_"‘-'_' .
R, el —_—

ol .-"_'?._f'-ﬂ?-t-. .-‘.-—--nf?i-l-*-"-f '3 _“""-""‘-—i:"'.-'-'-';’_' et

Voronezh, 1939.

Thanks to his father, Kolya Basov became
interested in technique early. His first repair was
the electric iron. Then there were many other
things he repaired. He went to the technical station
and became the best young technician. His mobile
wind electric station was exposed at the All-Union
agricultural exhibition. For it, young Kolya received
the first award in his life - a diploma and a voucher
ticket to the Caucasus resort. (A. Borovik)
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H3 aemobuozpaguu H. I Bacosa: «B 1930 2. nocmynua

8 1-10 cpedHioto wkoAy a. BopoHesica, 8 Komopotl OKOHYU

7 Kaaccos. C 8-20 kaacca yyuicsa 6 13 cp. wkose 2. BopoHesica,
Komopyto okoH4u 8 1941 20dy c ammecmamom omauvHUKa.
B 1940 20dy scmynu. 8 KOMCOMON.

From the autobiography of N. G. Basov: «In 1930, I entered
the 1-st secondary school in Voronezh, and graduated from
the 7" grade. From the 8" grade I studied at the 13"
Voronezh secondary school, and graduated in 1941

with excellent marks. In 1940 I joined the Komsomol».
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«SERIOUS» BOOKS

Being the 6™ grade pupil Kolya Basov received
his first «serious» books on physics. Already in the
9% grade, he was reading a book by Albert Einstein,
which he would take with him going to the front-
line during the World War II, and did not part with
it until the very Victory. (A. Borovik)

THE WAY TO SCIENCE

How did my journey into the science begin?
Probably from a school where I first became
interested in physics. [ read alot about the relativity
theory, the quantum theory. Even then [ understood
that it was physics where great discoveries should
be expected: the theory of relativity, quantum
mechanics and the world of the atomic nucleus - all
this signified the rapid growth of science. Fission of
the uranium nucleus had already been discovered,
the possibility of a chain nuclear reaction had
been proven, pure uranium was isolated, the first
transuranic element, neptunium, was synthesized.

Prominent physicists under the leadership of Bpemst OKOHYAHUS WKO/Ibl CO8NAJ0 Y MEHs ¢ MPYOHbIM
E. Fermi had demonstrated a nuclear chain reaction nepuodom 60eHHO20 8peMeHU. 3AKOHYUE CPEOHION WKONY
in the first nuclear reactor. (N. G. Basov) 6 Boponedice, 1 cman caywamenem Kyiibviuesckotl

80eHHo-MeduyuHckol akademuu. (H. I bacos)

N. G. Basov: «The time of graduation coincided with
the difficult period of the war. After graduating from
secondary school in Voronezh, I became a student
of the Kuibyshev Military Medical Academy».

Knueu Hukonasa Bacosa, komopbimu

OH 3a4UMbI8AJICS CO WKOALHOU .
nopwt u 6pas ¢ co6oti Ha GpoHm. - A B
i dimareiR
QOCHOBN =
: e H MO CTH
e VORESINOC TEOPHN OTHOCHTEAD
TERTES ] I & iR T
Onim RELATH el e sEFLANL WTTAMHEES L
g i i BLAL ViR e : ml'd““u:"m
HA C Ted UNWT et AT CETON B FSILCTTE
HEA HTEE.‘“ TEGH“ e - P 1 SeE—. el 1 |II:.::.“H-
- "Hﬁh:ﬂi!hﬂ.ﬂ e B4 . Broe®
.-—_:—_.1- ! - _|.,_‘.“I-'.-'-ll—-—h
: J - L= ==
o wE AN lrln'_'.l‘ g
e freerEICE 1u::7-‘-__:‘l:h'":"_—_ﬂ_
- g uah (IS vl
—_p—-—_—__ '-: -

Nikolai Basov’s books, which he
read from school time and took with him to the front.
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H. I’ bacos - caywamens N. G. Basov - student
BoeHnHo-meduyuHckoll akademuu. of the Military Medical Academy,
Kyli6viwes, 1941 2. Kuibyshev. 1941.




Kypcanmul Kuesckozo 80eHHO-MeQUYUHCKO20 yHUAUWA.
H. I’ Bacos - nepsylil caesa & 3-m psady. Ceepdaosck, 1943 .

MEDICAL EDUCATION IN WARTIME

Nikolay Basov's graduation from school
coincided with the beginning of the Great
Patriotic War. In 1941, Nikolai was drafted into
the Red Army and sent to the Kuibyshev Military
Medical Academy, in 1942 he was transferred
to the Kiev military medical college that was
evacuated to Sverdlovsk.

U3 ankemvt H. I bBacosa.

Students of the Kiev military-medical school, N. G. Basov -
in the 3-rd row, first on the left, Sverdlovsk, 1943.

After graduating from the college in 1943,
Nikolai was given the rank of lieutenant, awarded
with a diploma, got a set of surgical instruments,
and sent to the front. Nikolay Basov served as a
doctor's assistant in the chemical defense battalion
ofthe Red Army as a part of the 1st Ukrainian Front.
(A. Borovik)

From the questionnaire of N. G. Basov.
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H. I’ Bacos - snelimeHanm
MeduYuHCKol caydicobl (8mopoti
cnpasa). [loomockoswe. 1943 2.

N. G. Basov, the lieutenant
of medical service (second
on the right), Moscow region, 1943.

Lieutenant of the medical service Nikolai Basov
served in the chemical defense battalion. He carried
the wounded soldiers from the battlefield, gave
them first medical aid, sent them to the hospital,
covered the river crossings with smokescreens,
neutralized the chemical plants of the enemy.
(A. Borovik)
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Yo0ocmoseperue seiimenanma meduyuHcKoli cayxic6bl 35-20 omdesibHO20 6amaiboHa xumzawjumol. 1944 2,

Certificate of the medical service lieutenant of the 35" Separate chemical defense battalion, 1944.

WITHOUT ANESTHESIA

This is what happened once. The soldiers
were digging dugouts. The work was hard, and
suddenly one of the soldiers had a severe attack
of appendicitis. It was necessary to cut it out, to do
a surgery, but I only once saw how the professor
removed the appendix, assisted him a little during
the surgery, giving him different instruments. So,
I asked four soldiers to hold the sheet over the
patient (dirt and sand were falling from the roll of
the dugout), gave him half a glass of alcohol instead
of anesthesia, and made the surgery. By the way,
this guy is still alive (N. G. Basov)

IN THE RANKS OF THE SOVIET ARMY

In 1945, after the victory over Germany, Nikolai
took part in the dismantling of German chemical
plants. There wasan accident: he got mustard gas on
his leg while he was assisting a soldier. On another
occasion, poisoning seemed to be occurred with
potassium cyanide, and he was hospitalized with
loss of vision and a severe decrease in hemoglobin.
Fortunately, his eyesight was recovered pretty
quickly, and his fellow soldiers released him early
from the hospital ahead of schedule. (K. T Basova)

H. I Bacos. N. G. Basov.
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H3 aemobuozpaguu H. I bacosa: «Ilocsie okoHYaHus yuuauwa 6via HanpasJieH 8 35-ii omdenbHblll sent to the Sanitary-
6amaJiboH XUM3auumsl, C KOMopwviM yuacmeosas 8 OmevecmaeHHoll 80liHe Ha 1-m YKkpauHcKoMm control hospital # 70,
¢pornme (c Hauasaa 1945 2.). B.mae 1945 2. 6bi1 msasceso ompasseq OB npu demoumadice Hemeykozo  where worked as
xum3aesoda. B aszycme 1945 2. 6b141 Hanpas/ieH HA CAHUMAPHO-KOHMPOTbHblll nyHkm N2 70, a duty paramedic».

2de pabomau dexcypHbiM enbiuiepomy».
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Bosspawenue H. I' bacosa domoti nocse 80tiHbL.

BopoHeorc, 1945 2.

Cnesa Hanpaso: H. I Bacos, I. @. bacos (omey), B. I’ Bacos
(6pam), 3. A. Bacosa (mamb).

AFTER THE WAR - TO LEARN RIGHT AWAY

The war for Nikolai Gennadievich ended only at
the end of 1945. He returned to his native town of
Voronezh to his parents and his brother, a disabled
war veteran. Their house was destroyed, they lived
in a barrack, and after a while they began to restore
their house. Of course, he immediately began to
think about studying, but there was no admission
of students at the Voronezh University. So he
went to Moscow, but the admission at Moscow
State University was already over. There was an
attempt to enter the Bauman Moscow Higher
Technical School, but with no success too. He was
quite ready to go back home, when riding a tram
he accidentally saw an ad saying that there was
an unscheduled winter enrollment of students to

Home coming from the war,

Voronezh, 1945.

Left to right: N. G. Basov, G. E. Basov (father),

V. G. Basov (brother), and Z. A. Basova (mother).

the Mechanical Institute, the Engineering-Physics
Faculty. As it turned out, this faculty was urgently
formed in February 1946 in connection with the
atomic project. The outstanding scientists, Igor
Evgenievich Tamm, Lev Andreevich Artsimovich,
Isaak Konstantinovich Kikoin were invited to
give lectures there, and one could mention many
other great names. Nikolai Gennadievich became
a student of the Mechanical Institute, which was
later renamed the Moscow Engineering Physics
Institute (MEPhI), and the faculty became known
as the Faculty of Theoretical and Experimental
Physics. Studying was happiness for him as he said
later more than once. (K. T Basova)
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Cmydeumbst MUDH H. Bacos (nepgulii cnesa)
u K. Hazapoea (emopasi caesa). 1946 2.

THE STUDENT

After the war, I entered the Engineering Physics
Faculty of the Moscow Mechanical Institute (now
the Moscow Engineering Physics Institute, MEPhI).
If not for the war, I would have studied at the
Voronezh University, but the war changed my plans.
(N. G. Basov)

EXTRAORDINARY ENROLLMENT
OF STUDENTS

Nikolai Gennadievich told me how he got to the
Institute. Once he was riding a tram and saw an
ad about an extraordinary enrollment of students
to the Moscow Mechanical Institute for those
who had just demobilized from the front. Nikolai
Gennadievich always loved his Institute, for him
MEPhAI was his home. (0. N. Krokhin)

The students of MEPhI (Moscow Engineering Physics Institute):
N. Basov (first left), K. Nazarova (second left), 1946.

FATEFUL MEETING

Winter 1946, a new faculty of Engineering
physics was opened at the Moscow Mechanical
Institute. Later, it became known as the Faculty
of theoretical and experimental physics of MEPhI.
Here I met Nikolai Gennadievich. This happened
even before the start of classes at the Institute. As an
applicant, I was instructed to maintain some kind
of list of students. And a young man in an officer's
uniform comes up to me and says his name - Basowv.
I remember how [ was a bit startled, because it was
my grandmother's name. (K. T Basova)

26



C 00HOKYypCHUKaMu Ha nepgomatickoli deMoOHCmpayuu.
B nepsom psidy caeea - Hukosail bacos u psidom ¢ HUM
Kcenust Hasaposa (6ydywas scena). 1947 2.

AHEAD OF THE LECTURER

We were studying at the same course of the
Institute. He - after demobilization after the
front, I - after the school. Lectures were given to
us by the most famous scientists: academicians
Igor Evgenievich Tamm, Lev Andreevich
Artsimovich, Isaac Konstantinovich Kikoin, Mikhail
Alexandrovich Leontovich.

Many other names of remarkable physicists could
be called. And the students were mostly front-line
soldiers. Of course, it was very difficult for them
to study after a break in their studies, but not for
Basov. I noticed that, while recording lectures, he
was often ahead of the lecturer himself and asked
very difficult questions. Apparently, physics and
mathematics have always been in his head, both
during his studies in a military medical school, and
then service as a para-medic in the army, until the
end of war.

With fellow students at the May Day demonstration. First row,
left - Nikolai Basov, and beside him Kseniya Nazarova
(his future wife), 1947.

After classes, he was almost always waiting for
me, and we went for a walk around Moscow. [ don't
even know where he got the time to study, and
the same thing was with me. Our student life was
like the poem written 30 years later by one of the
Basov's students. In it, everything was the same as
in our student days.

Wonderful autumn! Beauty outside the window.
You look out - and the soul falls in love.
But we don't look. We take integrals.
After all, time is not quantized.
(K. T Basova)
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B 1a6opamopuu xumuu
Mockoscko2o MexaHu4ecko2o0
uHcmumyma (HvitHe MUDH).
1946 2.

At the laboratory of chemistry
of the Moscow Mechanical Institute
(now MEPhI), 1946.

LUCKY MAN

Leontovich liked Nikolai Basov, who was an About the years of study, he would will say: «I am
inquiring curious, thinking, and diligent student. a happy man. I was very lucky in life and was lucky
They had a warm relationship. For the rest of to listen to the lectures of a whole constellation of
his life, Leontovich will remain for Basov his real great scientists of our country, whose names are

teacher, great and very demanding.

called with great respect not only in our country,
but also abroad».
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HARD LIFE
AND GREAT TEACHERS

Student years were very hard
for Basov. He initially lived in a
dormitory that previously was a
huge workshop of a former plant.
They slept on cement floors,
foundations of the removed
machine tools.

[t was colder in the dormitory
than outside, and students
lit fires right there to warm
themselves. The scholarship
stipend was not enough, and the
students used to unload railway
boxcars for as a part-time work.
But studies brightened up all
the difficulties. World-famous
scientists worked at the Institute:
Igor Evgenievich Tamm, Lev
Andreevich Artsimovich, Isaac
Konstantinovich Kikoin, Mikhail
Alexandrovich Leontovich
(a prominent radiophysicist,
awarded with the Popov gold
medal), Mikhail Dmitrievich
Millionshchikov, and Evgeny
L'vovich Feinberg, all of them
soon became the academicians.
(A. Borovik)

FASCINATING SCIENCE

We, students of those years,
followed with great interest
the outstanding discoveries
and achievements of up-to-
date physics. I was fascinated
by science. From Newton's and
Maxwell's laws, Roentgen's
discoveries and Einstein theories
to up-to-date theories of nuclear
fission. (N. G. Basov)

[ am especially grateful to my beloved teacher Mikhail
Aleksandrovich Leontovich, who believed in me and taught me
how to work in the laboratory, successfully combining theory and
experiment. (A. Borovik)
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In autumn, we found time to walk
in a park through the rustling leaves,
and in the spring to go boating in the
Serebryany Bor. (K. T Basova)

H. I’ Bacos ¢ 6ydyujetl xceHoti Kcenuetl.
Cepebpsitblil 6op, 1946 2.

N. G. Basov with his future wife
Kseniya, Serebryany Bor, 1946.

Iucoma Hukonas Bacosa, adpecoeaHHble
ezo 6ydyujeli scere KceHuu.

Letters of Nikolai Basov to his future wife Kseniya.
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During the holidays, Nikolai Gennadievich went
to Voronezh to visit his parents. There he helped
to renovate a house destroyed during the war, and
wrote me letters almost every day - I still keep
them. (K. T Basova)

NIKOLAI BASOV'S LETTERS
TO HIS BRIDE KSENIYA NAZAROVA

July 13, 1946

<..> Last night I slept badly, thought about you.
Butthen, somehow, my thoughts turned to something
connected with physics and I began to build theories.
I was half asleep, and the theories seemed to be
correct. I have forgotten most of them now, but here
is something from it.

You know a little about quantum theory and
wave theory. The flow of electrons or any other
elementary particle demonstrates the properties
of particles and the properties of waves, and at the
same time, only one of them - either wave or particle
properties. Therefore, there are two theories of
matter: a corpuscular (particle) theory and wave
theory. So, what is the matter?! Quantum theory
can be postulated and matter can be considered to
be a particle, and waves are the result of the energy
discontinuity. The potential is energy, and the energy
cannot change gradually, it fluctuates. Particles
flying through space with a changing potential
become oscillating, due to a uniformly interrupted
change in the potential at the points of its change.

In fact, only particles with a small mass will
oscillate.

I reconciled two theories.

Yes, from here the maximum value of the speed of
light becomes clear. What about a potential,  haven't
got it, yet. It is necessary to calculate the distance of
potential change for different particles. This value
being multiplied by velocity of a particle should be
constant for all particles at a given point of space. If
[ am right, then the «relativity» theory will naturally
follow from this. Well, you see where my fantasy has
taken me. In general, it's all nonsense. Today I don't
believe in it <...>

:
=1a] S

Bydywas xcena H. I Bacosa — Kcenust TuxonosHa Hazaposa.
1949 a.

Kseniya Tikhonovna Nazarova, the future wife of N. G. Basov,
1949.

Without date

<..> I miss you as much as I have never missed.
Another half a month remains until my coming to
Moscow, I want the summer to end sooner, so that
to see you. I am also reluctant to study yet, although
when there is a time, [ am happy to study relativity. |
do not want to study, because this year I didn't have
a rest — was busy at the construction site.

July 5, 1947

<...> Just returned from the garden. Dad and me
pumped out honey from bees. I've been bitten by
the bees. The right thumb is so swollen I can hardly
write.  am at home for the second day, and I already
very much miss you. I really, really want to see you.
I've printed photographs and send them to you, only
they do not fit in the envelope. I have to send it in
parts. Which ones do you want to see the most? <...>
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July 8, 1947

<..> I just returned from a «business walk».
Walking through the city, I met many of my guys
from the class. In general, it's very boring. I have
not started studying yet. In spare time I work with
photos. Yesterday I made a test portrait of Einstein.
Well, it turned out not bad. I send you a small imprint
from the same negative. Write to me. I miss you so
much. I've had a sleep and was almost sure that your
letter was waiting for me. But it was not there. Hope
I'll get it tomorrow.
Kolya.
Hello to mom and Lucy.

Kcenus Hazaposa. 1949 e.

Kseniya Nazarova, 1949.

August 2, 1947

<..> You are everything to me. When I think
of you, everything else becomes very small and
unimportant. I want to write you something, so that
you understand how much I love you...

August 6, 1947

<..> My love to you has become the most
important thing in my life. I love you and believe
inyou...

January 1, 1949

<..> The holidays are coming to an end, and
there is still so much to do. My mechanics classes
are progressing very badly. Not because I devote
little time to it, but because the thing is rather
difficult, especially in Landau's presentation. So
many questions. I've read half of it only. I am stuck
on tensors. Landau's book has a small appendix
outlining tensors, but it is difficult to understand.
It's a pity I did not take books with me, especially
algebra. <...>
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Ilocaednue
cmydeH4yeckue KaHUKY/Ibl.
C cobakoii Cmennoll.
BopoHrearc. 1949 2.

The last student
vacation.

With his dog Stella.
Voronezh, 1949.
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New building of the Lebedev Institute at the Leninsky prospekt in the 1950-ies.

INVITATION TO FIAN

As a student, I began to work as a laboratory
assistant at the Lebedev Physical Institute at the
invitation of academician Mikhail Aleksandrovich
Leontovich, our famous physicist, and then as an
engineer at the Oscillation lab., which was headed
by Alexander Mikhailovich Prokhorov. Later on,
we worked together with Prokhorov on our joint
research. (N. G. Basov)

«MASTERING PHYSICS IN FULL»

[ came to FIAN in 1948, several years after the
war, and did not feel that any military research was
being conducted there. All our thoughts were aimed
at mastering physics in full, so that to be ready
to develop our national economy. As for masers
and lasers, then, of course, centimeter waves that
were used in radio ranging location had been the a
brainchild of the war. Radio engineering and radio
physics were widely represented in our laboratory:
on the one hand, radio astronomy was developing,
on the other, radio spectroscopy. But we were
engaged in these studies without any connection
with military research. (N. G. Basov)

STUDY OF THE SYNCHROTRON RADIATION

At that time, there were performed researches
of a synchrotron radiation on a small synchrotron
at FIAN. Those studies were headed by Alexander
Mikhailovich Prokhorov. He suggested that I
should run this synchrotron in the multiple
resonance mode, i. e.,, when the frequency of the
exciting field is the integer (4-6) times higher
than the particle rotation frequency. In order to
register the radiation, we developed a facility
for receiving centimeter waves. Along with this
work, academician S. I. Vavilov, director of FIAN,
entrusted A. M. Prokhorov with responsibility
for radio spectroscopic research. We built radio
spectroscopes, organized a seminar in Prokhorov's
group, studied the theory and experiment of radio
spectroscopy. (N. G. Basov)
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Cynpyau bacogbl. 1950.
®omoepaguposan omey H. I’ Bacosa.

FAMILY LIFE

We got married before defense of my diploma
paper, which was devoted to molecular beams. And
Nikolai Gennadievich, being still a student, worked
already at FIAN in the group of A. M. Prokhorow.
He was assigned over there by academician
M. A. Leontovich, who headed the Oscillation
lab. Under his guidance, Nikolay Gennadievich
defended the diploma paper ahead of schedule and
became his postgraduate. So I was already married
to an engineer-physicist.

He moved from a student hostel to my family's
communal apartment. I remember his wooden
box tied with a soldier's belt, it contained old
textbooks, a volume of works by Anatole France, as
well as Einstein's «The Meaning of Relativity: Four

Spouses Basovs. 1950.
The photo is made by N. G. Basov’s
father.

Lectures», and W. Heitler's «The Quantum Theory
of Radiation», which he carried with him through
the entire war. There were also records of Prof.
Rytov's lectures on the oscillation theory that we
were rewriting in turn.

Nikolai was immediately relieved of household
duties, to which he was never adapted, despite
wartime or life in a hostel. But as for some
technical work around the house apartment he did
it excellently, knew how to fix, tune, put together.
And he had, at last, his own writing table. But his
main place of work was for him, of course, the FIAN
laboratory, because he was not only a theoretician,
but also an experimentalist and a very good
engineer. (K. T Basova)
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H. I’ Bacos u nepgble MOAEKYASIPHblE 2eHepamopbl.
Cepeduna 1950-x 20dos.

ATMOSPHERE OF THE POST-WAR YEARS

The level of physical research before the war was
rather high in the Soviet Union. Soviet scientists
had right to claim leading positions in world
science. We clearly realized the spirit of creativity
and quest, which was passed on to us by scientists
of the older generation. And we tried to keep this
high spirit and convey it to young people. This is
how I would define the atmosphere in which we
lived in the post-war years.

The main task of our Institute today, as
we understand it and as set before us by our
Government and the Academy, is to do everything
possible to promote the development of new ideas
and new directions in physics. We worked in the
same key in the post-war years. (N. G. Basov)

N. G. Basov and the first molecular oscillators
(masers) (the mid-fifties).

WISE LEADERSHIP

I would like to highlight the post-war research
at FIAN, in particular the work of academician
D. V. Skobeltsyn, who studied cosmic rays. The
flow of energy from space was called the rays,
but these are not rays, but a stream of particles.
These particles were discovered by Skobeltsyn
with the help of a Wilson chamber placed in a
magnetic field. Academician G. S. Landsberg did
discover the combinational scattering of light
(Raman scattering - ed. remark), and academician
P. A. Cherenkov discovered a new type of radiation,
which is now called by his name. There were many
skeptical remarks about this radiation.

Now we can appreciate how wise the Vavilov's
approach was. It helped to develop these areas of
physics.One canname anumber of otherresearches
carried out at FIAN.

This list naturally includes all works on quantum
electronics and masers, which were developing at
that time. It is the broad approach to them as to
oscillatory and nonlinear systems, allowed one to
solve a lot of fundamental issues. (N. G. Basov)
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H. I’ Bacos u A. M. IIpoxopos. N. G. Basov and A. M. Prokhorov.

Kozda e nabopamoputo IIpoxoposa npuwéa dunaomuuk H. I’ bacos, [Ipoxopos y6edun dupekmopa PHAHa ssecmu 0415 bacosa
8 s1abopamopuu ewé 0o0Hy wmamtyr eJUHUYY, d 3a 3mo 06ewan npedocmasgums 80l CUHXPOMPOH 0.1 Ucc1ed08aHull

no dpyzomy HayuyHoMy Hanpas.ieHuto. B PHAHe 2oeopu.u, umo [Ipoxopos 06MeHs/1 CUHXpOMpPOH Ha bacosa,

a lIpoxopoe wymuus, umo bacoe docmavicsi emy o4eHb A0po2o.

When graduate student N. G. Basov came to Prokhorov's laboratory, Prokhorov persuaded the director of FIAN to introduce for
Basov one more staff unit, and for this he promised to provide his synchrotron for research in other problems. At FIAN, they said
that Prokhorov exchanged the synchrotron for Basov, and Prokhorov himself joked that he got Basov for a very high price.

FIAN POSTGRADUATE STUDENT

After graduating from the Moscow Engineering
The extract from the order appointing N. G. Basov Physics Institute in 1950, I entered a postgraduate
to the position of engineer at FIAN, 1950. course in theoretical physics, where my scientific
advisor was Mikhail Aleksandrovich Leontovich. Of
course, it is not so easy to choose your own way
i z in science. After all, discoveries are usually made
TR o3 [ROAGL 3 148 duri hensi h of elobal bhysical
00 cdeal b BTN TR o Thla AR ATAINL WAYK (LCF uring comprehensive research of global physica
N 20 Zemdre Ig0e. problems. And in order to waste less time on off-
B topic work, you need to be able to clearly set tasks
T L T DN | My et for yourself. It was not easy for me to start with such
o I8, 10-80r. & coznaow D400 pydmml B eseam, . . .
famous physicists as Leontovich and Prokhorov.
(aficaazma p BEEBCEY Juile CrETadn f ..

ﬂ: :5&'&%’:&2 pos. Do, In those years, we, young physicists, began our
research in a new field of physics - molecular
spectroscopy. This was the beginning of our
close collaboration with Alexander Mikhailovich

= Bl Apmarons Prokhorov and our joint research in quantum
electronics. My first scientific work was devoted to
thestudy of nuclearmomentsbyradio spectroscopic
methods. (N. G. Basov)
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OUR OWN APPROACH

Our aim was to develop such radiation sources
which could continuously cover a wide range
of centimeter waves. That is why we studied
synchrotron radiation. This was necessary for
studying the atmosphere, various substances and
their behaviorin the centimeter wavelength region.
The spirit of war was not present in the laboratory.
['m a little younger than Alexander Mikhailovich.
He was also in the army, and during the war, both
he and me were not engaged in radio engineering
studies. Therefore, we were not researchers of
radars. And in this regard, we and the American
scientists have slightly different approaches to the
development of quantum electronics. (N. G. Basov)
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BRILLIANT EXPERIMENTALIST

From the first days of his work at FIAN, Basov
showed himself as a brilliant experimentalist,
he wrote bold and profound papers on radio
spectroscopy. This allowed him to successfully
defend his Ph. D. thesis entitled «Definition of
nuclear moments by radio spectroscopic method».
(A. Borovik)

ACCIDENT

Nikolai Gennadievich had another poisoning,
already at FIAN in 1954, when during a laboratory
experiment there was an explosion of some
poisonous gas or liquid. He was taken by ambulance
to the Obukh Institute of professional diseases.
All this, of course, could not but affect his health.

(K. T. Basova)
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in 1951 on the topic «Construction of a radio spectroscope
with electrical molecular modulation», 1952.
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OUTSTANDING DISCOVERY IN PHYSICS

In 1952, Nikolai Gennadievich Basov made a
speech at a meeting of the Academy of Sciences
Presidium, where, on his own behalf and on behalf
of A. M. Prokhorov, he presented the results of a
theoretical analysis ofanew principle of generation
and amplification of electromagnetic waves, based
on the induced emission of electromagnetic quanta
by excited quantum systems. Subsequently, there
were developed the devices on the basis of this
principle which were called masers and lasers. It
is unlikely that those who listened the report fully
realized that the results presented by Basov should
become the basis of one of the most outstanding
discoveries in physics of the 20th century. Those
results were included in the famous article by
N. G. Basov and A. M. Prokhorov that was published
in the Journal of Experimental and Theoretical
Physics (JETP) in 1954. (A. N. Oraevsky)

FOR ME COHERENCE WAS
MOST DIFFICULT OF ALL

The richness and abundance of ideas, diversity
and breadth of various technologies in allied
sciences, the search for something physically new -
what gave more incentive? It was quite simple:
the development was from the simple to the more
complex. When there appeared the principle
of optical feedback in systems with a negative
temperature - its feasibility gave rise to no doubts,
although itwas difficultto find the simplest possible
physical system, i. e, ammonia. There became
possible superconducting resonators, regenerative
feedback with additional electronic amplifiers or
molecular beams occupying almost completely
the solid angle. Most difficult of all for me was
coherence. Why should generation (we called the
system a quantum generator) emit monochromatic
oscillations? The width of the spectral line - the
interaction time with the field - would inevitably
lead to the width of the emission line. Almost no
one among the people surrounding me (including
very prominent theorists) apprehended the
concept of stationarity under conditions of a flow
of molecules, both in the number of molecules
and in the number of photons, leading to a
monochromacity. (N. G. Basov)

FIRST PAPER ON QUANTUM ELECTRONICS
The theory of nonlinear oscillations has

been very actively studied in the Oscillation
laboratory.

The forerunners of these studies were
academicians L. I. Mandelstam, N. D. Papaleksi,
corresponding-member S. M. Rytov, and many
colleagues of the laboratory working in this field.
At a conference on radio spectroscopy, we reported
on the possibility of self-excitation as applied to a
CsF molecule. During the discussion, there was a
question from the conference hall:

Why not ammonia? (Ammonia was a classic
substance in radio spectroscopy.) We answered,
that ammonia can also be used, but it requires
slightly different conditions than CsF: we had a
cylindrical condenser, but one should use another
sorting system. That's how it was. A. M. Prokhorov
and [ wrote a paper in JETP - it was at the beginning
of 1953. And when the paper was ready to be
published we found an error in writing the numerical
coefficients of self-excitation conditions: 2m to some
power was missing. This made us take the paper
from the journal for revision.

We had our paper published only a year later,
after sending it to the editor for the second
time. Now it was dated 1954, and entered the
editorial office in December, 1953 (NG Basov, AM
Prokhorov, «Application of molecular beams for
radio-spectroscopic study of rotational spectra of
molecules». JETP, 1954, vol. 27, No. 4).

Before the paper was published, a very
interesting discussion about one more question
had taken place. The masers haven't operated yet,
and we raised the question of whether the radiation
of molecules in the cavity due to the intrinsic field
should be coherent. We discussed it in detail with
many colleagues of FIAN including the members of
the Theoretical department.

We spent many hours discussing this matter
with Prof. V. Ya. Fainberg. I also discussed it with
academician L. D. Landau. The question turned out
to be not trivial. We assumed that the radiation
would be completely monochromatic, the width
of the emission bandwidth will tend to zero if the
self-excitation condition is satisfied. This question
seemed completely clear to us, to prove it we had
our ideas about physical processes. However,
whoever we discussed that issue with, all gave a
negative answer to it: the radiation linewidth will
be the same as the spectral linewidth.

The research on the resonator self-excitation by
a beam of molecules was repeatedly discussed at
different seminars of the Moscow State University,
FIAN, and other places. This paper can be called the
first publication on quantum electronics. In addition,
we wanted very much to observe the phenomena
occurring at molecular generation. It took some time
to develop a dispersion theory for the molecular
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beams, taking into account the saturation effect
and, on its basis, write equations for a molecular
oscillator. A relevant paper appeared - «The theory
of a molecular oscillator and a molecular power
amplifier», which was also jointly prepared with
A. M. Prokhorov. This second Soviet paper on
quantum electronics was reported at a conference
of the Faraday Society in England. I think those two
papers were fundamental for a further development
of quantum electronics. In general, a huge role in
the rapid development of quantum electronics was
played by a whole atmosphere of high scientific
culture typical of the Oscillation laboratory of FIAN.
In the laboratory and at the Institute one could
easily get any advice and assistance with devices,
obtain useful and critical remarks from colleagues
on any problem.

[t seems to me that there was no better place than
FIAN for such a research in the Soviet Union. In this
sense, we were very lucky. It was the atmosphere
of a very appropriate approach to a solution of a
scientific problem. It did not let our imagination
go very far away. And on the other hand, it turned
our fantasy into equations that were solved, and
experimental installations that soon supported our
theoretical predictions.

[ would say these were particularly favorable
conditions and atmosphere for scientific research,
which were created due to the director of FIAN,
academician S. I. Vavilov, and then were actively
supported and developed by his successor - the
director of FIAN academician D. V. Skobeltsyn.
(N. G. Basov)

FROM RADIO-SPECTROSCOPE TO MASER

The possibility of using stimulated emission
of quantum systems to create a microwave
generator was reported for the first time by
N. G. Basov at the conference on the magnetic
moments of the nuclei. The conference chaired by
Academician D. V. Skobeltsyn, the then director of
the Institute, was held in 1953 at the P. N. Lebedev
Physics Institute (FIAN) of the USSR Academy of
Sciences. The report was kept for many years in
the archives and was printed in the book «Notes
of an Archivist», published at the FIAN in 1997.
Apparently, Nikolai Gennadievich was the first to
raise this issue. In those years, N. G. Basov worked
in the field of radiofrequency spectroscopy of
molecules at the FIAN laboratory headed by
A. M. Prokhorov. Interestingly, the incentive to use
stimulated emission instead of absorption arouse
from the need to increase the resolution of the
radio-frequency spectroscope while recording

the fine and hyperfine structure of the spectra of
molecules in the radio range. (0. N. Krokhin)

BAPTIZING OF QUANTUM ELECTRONICS

There is a lot of literature on the history of
quantum electronics. And we always remember
the year 1954, when the first quantum oscillator
(maser) was invented in the USSR and the USA.

This was preceded, of course, by numerous
discussions and reports. [ had an opportunity to
hear a report made by Nikolai Gennadievich at the
Polytechnic Museum, May 1952, devoted to the
prospects of a quantum oscillator. As I remember
now - it was a beautiful sunny day, and we drove
up to the Polytechnic Museum by tram. There, in
a small hall, the All-Union conference on radio-
spectroscopy was held, where Nikolai Gennadievich
was one of the speakers. After the report, numerous
questions followed, there was a heated discussion,
many people expressed bewilderment and
misunderstanding. Academician V. A. Kotelnikov
was the chairman. Closing the meeting, he said:
«Comrades, we are witnessing the birth of a new
science - quantum electronics.» Since I am also a
physicist by education, those words literally stuck
in my memory.

P S. There is a mention of this event in the book by
V. A. Kotelnikov «The fate that embraced the century»,
volume 2. (K. T. Basova)

Omputeok u3 pykonucu H. I Bacosa.

Extract from N. G. Basov’s manuscript.
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Extract from the protocol on awarding the scientific degree
of the Candidate (PhD) of Physical and Mathematical
Sciences to N. G. Basov.

«NAIL AND STRING» DEVICE

Now, when I read or hear that to
achieve scientific success one needs
special conditions, I remember
that Ph. D. thesis and the doctoral
dissertation (there are two scientific
ranks in the USSR and Russia:
Candidate of Sciences equaled to PhD
and Doctor of Sciences - ed. remark)
were written by Nikolai, one might
say, on the edge of the table.

Of course, time has moved far
ahead, and now success very often
depends on good equipment.
But in those days it was believed
(by definition of the academician
A. F. loffe) that a good experimenter
should be able to make a device even
out of nail and string. (K. T. Basova)

00 GRECKOMY O THTYY T Ml
. HoaEss

PamadnTe £D
¢ anEETol nuaﬂf

:‘iﬁﬂu'nﬂ AREERy Bl % ERCTHTYT GOCANGEO CARNY pacipessae=

-1
WEE MOIENX COUGREARCTON

B pERNE D BUINCES
B+ 1H B

Junsom o npucyxrcdeHuu Hay4Hol cmeneHu kaHdudama
dusuko-mamemamuyeckux Hayk H. I’ bacosy. 1953 a.

Diploma on awarding the scientific degree of candidate (PhD)
of physical and mathematical sciences to N. G. Basov, 1953.
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Extract from the order on assignment of the position of a junior researcher
to N. G. Basov, 1954.



Hukoaaii l'enHaduesuy bacos
u Anexcandp Muxatinosuu
IIpoxopos.

Nikolai Gennadievich Basov
and Aleksandr Mikhailovich
Prokhorov.
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5 cenmsbps 1955 zo0a.

Scientific records of N. G. Basov from A. M. Prokhorov
for the presentation to the Bureau of the Physical and
Mathematical Sciences Department of the USSR
Academy of Sciences. In conclusion, A. M. Prokhorov
writes: «Basov N. G. is undoubtedly one of the most
outstanding scientists in the field of radiospectroscopy».

September 5, 1955.

Ymeepocdenue H. I Bacosa

Ipesuduymom AH CCCP 6 36aHuu cmapwezo
Hay4Ho2o compydHuka. 29 utoas 1955 a.

Approval of N. G. Basov in the rank
of a senior researcher by the Praesidium
of the USSR Academy of Sciences, July 29, 1955.
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H. I’ Bacos 80 8pems 1a60paAmMoOpHbIX UCCAEI08AHULL

A BIG SHIP HAS A GREAT VOYAGE

I met Nikolai Gennadievich Basov in 1953, when I came to FIAN
for undergraduate and diploma practice in the Oscillations laboratory.
He was appointed a supervisor of my work and that of my fellow
student K. K. Svidzinsky. Naturally, we wanted to know what kind of
person he was, after all, Basov was then a young scientist who had just
received his Ph. D. We were extremely satisfied with the high scientific
reputation of Nikolai Gennadievich among the laboratory staff. In
FIAN, they recognized in him the future great scientist.

It is significant that on the day he defended his Ph. D. thesis, the
laboratory staff presented him with a beautiful briefcase, on which
they attached a bar with the inscription: «Big ship - great sailing.»
They were not mistaken...

My collaboration with K. K. Svidzinsky was at that time very close,
and we often had frank conversations, in which we also talked about
our chief. Basov was full of scientific ideas - it was his most impressive
feature for us. After the summer vacation, we knew for sure that we
would meet Basov filled with new, unexpected scientific thoughts.
(A. N. Oraevsky)
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(Prof.) A. N. Oraevsky.



Ilepebiil skcnepumeHmMabHbLl Mazep
6b1/1 U320MO8B/IEH 8 MPEX IK3EMNASIPAX.

The first experimental maser was made
in triplicate.

MousekyasipHblll 2eHepamop
(mas3ep).

Molecular oscillator (maser).
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INSPIRED BY
THE ROMANTIC SPIRIT
OF SCIENCE

The doctoral dissertation of Nikolai
Gennadievich was called «Molecular
oscillator», that is, a maser. It was
1956 - six years have passed after
graduation from the Institute. Life
was full of hard work and insights.
Romantic appeal of science inspired me
too - and after the birth of our first son,
Gennady - it led me to postgraduate
studies. The topic of my dissertation
was dealing with semiconductor
compounds, and Nikolay Gennadievich
had to be interested in semiconductors.
Many people said that even if I do my
thesis myself, no one will believe it,
anyway. However, as an excuse, | want to
say that my research was experimental
and took place within the walls of the
Kurchatov Institute. But after it, my so-
called scientific activity came to an end
because of the birth of our second son
Dmitry, and I had no time for science,
although remained a teacher at MEPhI.
(K. T Basova)

DOCTOR DISSERTATION

N. G. Basov and his co-
workers constructed technically
advanced molecular oscillators of
electromagnetic  waves  (masers),
experimentally confirmed the
dependence of oscillation frequencies
on the molecular beam intensity, and
other factors. Molecules of ammonia gas
were used as the working substance.
Methods for the oscillator frequency
tuning were developed, and using the
ammonia line one achieved, for the
first time, the stability of the radiation
frequency with accuracy up to the
eleventh decimal sign. Experimental
studies were summarized in the works
0f 1955-1956, and the initial results of a
newly developed method for generation
and amplification of electromagnetic
radiation were reported in Basov's
doctoral dissertation «Molecular
oscillator», 1956. (E. A. Avdyusheva,
R. A. Milovanova)



H. I’ Bacos - paboma Had pykonucw}o.

N. G. Basov writing a manuscript.

«THE NEW AND THE GREAT
ARE BORN IN PAIN»

I don't remember a more dramatic dissertation
defense than that of the Basov's thesis. Now it
seems incomprehensible that the work, which was
later awarded the Lenin and Nobel Prizes, had got
such mixed, although ultimately positive reviews.
Remember the old truth: the new and the great are
born in pain. (A. N. Oraevsky)

Ilepeasi cmpaHuya dokmopckoti duccepmayuu H. I’ Bacoea Bbinucka uz hpomoko.ia o 20/0C08aHUU 3d hpucyxrcdeHue
«MousnekynsipHulii 2eHepamop». 1956 2. H. I’ Bacosy y4éHoli cmeneHu dokmopa gusuko-

The first page of N. G. Basov’s doctoral dissertation entitled MAmMeMAMuU1ecKux HayK. 25 utons 1956 2.

«A molecular oscillator», 1956. («A molecular generator» Extract from the voting protocol for awarding N. G. Basov
in Russian - ed. remark) the degree of Doctor of Sciences in Physics and Math.,

June 25, 1956.
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Review on the work of N. G. Basov
«Molecular oscillator»

December 21, 1955

The work of N. G. Basov «Molecular oscillator» presented by him
as a doctoral thesis is the result of a four - year work done by him on
the theoretical substantiation and experimental implementation of a
molecular oscillator. The possibility of creating a molecular oscillator
was first shown by N. G. Basov in 1952. In the first chapter of the
work, basing on the quantum theory of dispersion with account
for the saturation effect, a theory of the steady-state operation of a
molecular oscillator and a molecular amplifier has been developed.
Possible methods for obtaining «active» molecules are considered. In
the same chapter, an interesting idea is put forward about a feasibility
of making a molecular oscillator without using a molecular beam.
Basing on theoretical calculations, a monochromaticity and high
stability of oscillations has been proved, which, in particular, should
make it possible to use the molecular oscillator as a high-accuracy
frequency (time) etalon.

In the second chapter, a theory is presented on the operation of
individual units of the molecular oscillator using a beam of ammonia
(NH3) molecules, and the construction of the molecular oscillator is
given. In the same chapter, the results are reported, which are in a
good agreement with theoretical calculations.

Both the theoretical part and experimental parts of the work, and
each of them separately, are of great value, and any of these parts
could be presented as a doctoral thesis.

[ believe that N. G. Basov, due to his scientific qualifications, is
certainly worthy of the degree of Doctor of Sciences in Physics and
Mathematics.

Prof. A. M. Prokhorov
Head of the Oscillations laboratory

50

Review on N. G. Basov's
Thesis «Molecular oscillator»

June 18, 1956

«Doctoral Thesis of N. G. Basov
is devoted to the experimental
and theoretical research of a
new, interesting and important
physical device - a molecular
oscillator.

Physical principles underlying
this device are clearly reported
in the introduction to this work,
and it would be inappropriate to
repeat them here. I would just
restrict myself to a remark that
it seems typical of N. G. Basov to
comprehend the physical picture
of the phenomena before doing
the experiment, which allowed
him to go, as a rule, the shortest
path to the goal. As far as [ know,
a group of American physicists
ran into this idea of a molecular
oscillator  just accidentally-
while studying the operation of
another device. And Basov first
of all put forward the idea of the
device itself.

Then together with
A. M. Prokhorov, they developed
an idea of a molecular oscillator.
This theory is simple and
still needs to be developed,
but it is adequate, in the first
approximation, and is sufficient
for constructing and fixing the



device. On this basis, Basov
succeededinbuildingamolecular
oscillator in a very short time,
and studied the most important
aspects of its operation. <...>

The author not only achieved
a success (by constructing a new
and valuable physical device),
and he achieved it not by chance,
but quite deservedly.

The remarks made cannot,
of course change the high
assessment of the work of
N. G. Basov, who, on the basis of
the presented thesis, deserves to
beawardedthe Doctorof Sciences
in Physics and Mathematics
degree.

V. L. Ginzburg
Corresponding member
USSR Academy of Sciences

Review on N. G. Basov's thesis «Molecular oscillator»
submitted for the degree of Doctor of Sciences in Physics
and Math

June 22, 1956

The idea of creating a molecular oscillator was first proposed
by the author in 1952. Later, at the end of 1954, Gordon, Zeiger,
and Townes described very interesting experiments with this type
of an oscillator. The interest to the molecular oscillator is due to
the fact that it makes it possible to obtain highly monochromatic
oscillations and can be used as a very precise radio-spectroscope.
High frequency stability of the molecular oscillator will, apparently,
make it possible to carry out experiments on laboratory verification
of the general theory of relativity in respect of the influence of the
Earth's gravitational field on the speed of time. At present, Basov and
Prokhorov have developed a fairly rigorous and complete theory of
the molecular oscillator, which has been largely confirmed by the
author's experiments and the works of Gordon, Zeiger, and Townes.

<..> Of great interest is the Basov's and Prokhorov's idea of a
«sealed-off» oscillatorand amplifier. Bringing such systems to practical
implementation will make it possible to use them widely in practice
and carry out many new and important physical investigations. <...>

<..> N. G. Basov's thesis is a major scientific work that opens up
new opportunities in the field of scientific and practical applications
of radio-spectroscopy. <...>

Based on the foregoing, [ believe that the work of N. G. Basov fully
satisfies all the requirements to doctoral dissertations, and N. G. Basov
deserves the Doctor of Sciences in Physics and Mathematics degree.

E. K. Zavoisky

Corresponding Member
USSR Academy of Science
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Review on Basov's thesis
«Molecular oscillator»

June 6, 1956

The work of N. G. Basov
entitled «Molecular oscillator»
and presented as a doctoral
dissertation is a very serious
research of many aspects related
to the implementation of a new,
extremely interesting device that
is of fundamental importance
for radiophysics. Already in
1952, the author first pointed
out the possibility of creating a
molecular oscillator, and later,
he independently and jointly
with A. M. Prokhorov, carried out
great physics research that led
him to the implementation of a
working device.

The dissertation highlights
those main questions, the
resolution of whichled the author
to the successful completion
of an important stage of the
research. And this work in its
significance goes far beyond the
scope of solution of a particular
experimental problem. Not
to mention the importance
of creating a source of radio

frequency oscillations with extraordinary stability, far exceeding
the stability of all devices known so far. During the development of
a molecular oscillator there were solved interesting and important
theoretical and experimental problems.

This is an independent and original work, and the results obtained
are more rigorous and complete than those obtained and published
by Gordon, Zeiger and Townes, as well as published elsewhere.

<...> A systematic and complete analysis of all the main processes
occurring in a molecular oscillator makes this work a very valuable
and extensive study.

<..> There are no doubts about author's interesting thoughts
concerning a creation of a «sealed-off» oscillator.

<...>There were found successful solution to manyissues (pumping,
quadrupole capacitor protection from excess beam, beam injection
into cavity through the limiting waveguide, and others), and there
was well-thought-out study of operation of the acting molecular
oscillator. All this speaks of Basov's maturity as a physicist who
successfully combines experimental skill with a deep analysis of the
phenomena being studied.

Evaluating all the work as a whole, it must be recognized that the
coverage awiderange oftheoretical and experimental research, which
led the author to creation of a molecular oscillator is of significant
interest for physics and engineering, and has great prospects for
further development. N. G. Basov proved to be an experienced
and widely erudite scholar, who combines fluency in theory and
experimental skill, and he quite deserves to be awarded the Doctor of
Sciences in Physics and Mathematics degree.

Professor V. V. Migulin
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Review on N. G. Basov's
thesis «Molecular

oscillator»
June 12, 1957
The thesis outlines
fundamentals of a theory

for a new physical device - a
«molecular oscillator», as well as
experiments on implementation
and study of the oscillator
operation. N. G. Basov is the
author of the main idea of this
device dealing with quantum
transitions between molecular
levels to be used for excitation
of high-frequency oscillations in
hollow cavities.

Thus, it becomes possible
to develop a natural frequency
standard of extremely
high stability and accuracy
(unattainable by other
methods).

This original and witty idea
in N. G. Basov's researches
(partially performed jointly
with A. M. Prokhorov) received
not only theoretical support
and development, but the
experimental implementation as
well, which is most essential.

The dissertation provides a detailed presentation of the molecular
oscillator theory based mainly on the author's own work.

The influence of various factors on the generation frequency was
considered, the theory of molecular amplifier was developed, the
operation of the oscillators on gas was theoretically studied, etc.

A complete calculation of all elements of the oscillator was
performed, its design was described, and the results of an
experimental study of the main parameters characterizing the
device operation (frequency stability, generated power, etc.) were
presented. Theory was found to be in a good agreement with
experiment.

The works performed by N. G. Basov and included in the
dissertation under review are characterized by a high level of
theoretical analysis of complex physical problems that we encounter
when trying to clarify the main physical processes occurring in such
an unusual radio engineering system using the quantum properties
of measurement.

At the same time, author's skills as an experimentalist are at a
very high level too. He managed to overcome a large number of
various difficulties encountered on the way of molecular oscillator
development.

Thus, it can be stated that the author of the dissertation, both in
terms of the significance of the scientific results obtained by him, and
in terms of his scientific qualifications, undoubtedly deserves to be
awarded the degree of Doctor of Sciences in Physics and Mathematics
degree.

Academician
L. A. Artsimovich
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Review
on the Basov's Thesis
«Molecular oscillator»,

June 1956.

A new method has been
developed for producing
continuous  oscillations by
using the stimulated emission
of molecules. This is in many
respects a remarkable method

for oscillation generation,
called by the author «the
molecular oscillator», which
was implemented and studied
experimentally.

Obtaining a frequency

standard determined by inherent
properties of atoms or molecules,
has attracted more and more
attention, in recent years.

Relevance of this task is
evident. Some time ago a
similar problem of finding a
length standard emerged and
was solved, i. e. comparing a
meter with the light wavelength.
However, the length standard
exists and it can be only a periodic
or even one-time comparison
of this etalon with a physical
constant, the light wavelength.

The situation is different with
measurement of time. We don't
have a clock being as perfect as
may be needed for solving certain
tasks.

Therefore, a more complex problem arises here - the development
of new «atomic» or «molecular» clocks.

Ofnolessinterestisaninverse problem,i.e.the exact measurement
of the atomic and molecular spectral frequencies lying in the field
of radio frequencies. From both of these viewpoints, the molecular
oscillator is of considerable interest and has clear prospects to
further application. Note that physical phenomena occurring in such
a oscillator are quite peculiar and not at all elementary.

All this makes Basov's Thesis very interesting not only for
specialists in oscillation physics but for physicists of other specialties,
including, in particular, the author of this review.

At the same time, the Thesis deserves a detailed examination. First
of all, | want to note that it is written very well, and the presentation is
so clear and comprehensive that can be understood by any physicist,
including those who are not specialists in this field.

<...> I may note that although the derivation of particular formulas
is very clear, and the nature of approximations and admissions made
is seen everywhere, the initial provisions to the theory are discussed
insufficiently, in my opinion.

At the same time, by comparing the theory developed by
N. G. Basov with the results of a foreign paper, the author quoted in
the final paragraph of his Thesis, one can argue that the theoretical
consideration carried out by the author is much more perfect than
that done by other physicists.

A few words about the experimental part of the work, on which I
have no comments. You don't need to be a specialist to understand
that the author has solved a difficult experimental problem, and that
this part of the work also deserves very high marks. The fact that the
experimental study of the oscillator has not yet been fully completed
cannot be considered a flaw in the dissertation. The main thing was
clarified, and it was shown that the oscillator actually possesses the
properties that are predicted by the theory developed in the Thesis.
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Text and drawings by N. G. Basov to the abstract

of the report by N. G. Basov and A. M. Prokhorov «Molecular
oscillator» presented by N.G.Basov at a meeting of the
All-Union A. S. Popov Scientific Society of Radio Engineering
and Radio Communication, October 1954.
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it is because the work seems to me | ““"7‘
extremely interesting, and therefore

it is desirable to understand better (¥

the whole range of issues that are f;”.'
associated with it. . ll ,ft.

[ believe that on the basis of what | .
has been said, N. G. Basov should |
undoubtedly be awarded the degree
of Doctor of Sciences in Physics and
Math.

Bowinucka 06 ymeepacdernuu H. I Bacoea 6 y4éHoll cmeneHu
dokmopa ¢uszuko-mamemamuyeckux Hayk. 1957 2.

I M. Frank
Corresponding member of the
USSR Academy of Sciences

Document confirming N. G. Basov’s scientific degree Doctor
of Sciences in Physics and Math., 1957.
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CHOICE OF DESTINY

When Nikolai Gennadievich Basov became a
famous scientist, women immediately began to
pursue him. After all, at that time it was prestigious
to be the wife of a scientist. Many women envied
Kseniya Tikhonovna. And at one press conference, a
dialogue took place between Nikolai Gennadievich
and one pretty girl.

- Nikolai Gennadievich, how did you meet your
wife?

B Cyxymu.

Bathing in the Black Sea, the USSR resort city of Sukhumi.

56

- We studied together in the same group, -
replied Basow.
- And how many girls were there in the group?

- Only one, - he sighed

- It seems there was no-one to choose from, -
the girl sneered.
Then the wife stood up for her husband: «But I
had someone to choose from». (Yu. M. Popov)
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Y podumeuneii 6 Bopoueaice. Caesa Hanpaso:
1-1i pad - scena Kcerus, colH l'enHaduil, 6pam Baadumup;
2-ii psid - mamsb 3uHauda AHOpeesHa,

omey l'enHaduii Pédoposuy. B poau gomozpagha - H. I Bacos.
1957 2.

With the parents in Voronezh. Left to right, upper row:
Mother - Zinaida Andreevna, Father - Gennady Fedorovich,
lower row - wife Kseniya, son - Gennady, brother - Vladimir.
N. G. Basov as the photographer, 1957.

57



1

IIpemvep-munucmp Pecny6auku Hnduu flscasaxapsaan Hepy Prime Minister of the Republic of India Jawaharlal Nehru visit-
80 epemsi noceujeHust Puszuveckozo uHcmumyma umMeHu ing the Lebedev Physical Institute of the USSR Academy
Jle6edesa AH CCCP. Cpedu npucymcmsyroujux: M. B. Keadoeiu, of Sciences. Among those present: M. V. Keldysh,
B. C. Basusos, H. I’ bacos u I1. A. Yeperkos. 1958 2. V. S. Vavilov, N. G. Basov, and P. A. Cherenkov, 1958.

NUMEROUS GUESTS TO FIAN

After the molecular oscillator started working,
we had many guests, from morning to evening,
demonstrating oscillation beats between identical
oscillators. We were the first to produce beats:
three oscillators were made, between two pairs
were observed beats, and we studied the stability
of the radiation frequency. (N. G. Basov)

ARRIVAL OF NIELS BOHR

In May 1961, 16 months before his death, the
great physicist Niels Bohr made a two-week visit to
the USSR. In Moscow, he was three times in FIAN.
After a short talk in D. V. Skobeltsyn's (Director of
FIAN - ed. remark) office, we went to examine some
of the laboratories. Bohr was shown an automatic
installation for observation of photo-emulsion
tracks, the Petukhov's synchrotron of 700 MeV,
the Basov's laser facility, the Prokhorov's nucleus
orientation setup. Bohr preferred to inspect

installations, and not to talk to theoreticians.
The visit of Jawaharlal Nehru to the Lebedev Institute. Left (E. L. Feinberg)
to right: N. G. Basov, M. V. Keldysh, D. Nehru, V. S. Vavilov, 1958.

Busum /[]sxcasaxapaana Hepy 6 ®HAH. Caeea Hanpaso:
H. I’ Bacos, M. B. Keadwiw, /l. Hepy, B. C. Basusos. 1958 a.

58



Busum Husawvca bopa 8 ®HAH. Caesa Hanpaso: /]. B. CkobenbybiH, The visit of Niels Bohr to the Lebedev Institute.
E. JI. ®eiinbepe, Oze bop, Huavc bop, H. /]. PoxcaHckuil,

Left to right: D. V. Skobeltsyn, E. L. Feinberg, Aage Bohr,
H. I Bacos. 1961 a. Niels Bohr, I. D. Rozhansky, N. G. Basov, 1961.
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Caesa Hanpaso: Hukoaaii Bacos, Heopw LlImpanux, Huasc
bop, l'eopauii ’KdaHos, [Imumputi CkobeavyuH, Oze bop
0K0.,10 me/1e8U3UOHHO020 MUKPOCKONA, KOMOopblil npedHa3Ha-
YeH 0151 NpoCMampu8aHusl si0epHbIX HomoamMyabcull.

Left to right: Nikolai Basov, Igor Shtranikh, Niels Bohr, Georgiy
Zhdanov, Dmitry Skobeltsyn, and Aage Bohr - near a television
microscope designed for scanning nuclear emulsions.
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um. I1. H. /le6edesa. 14 Hosi6ps 1958 2.

Resolution on the approval of N. G. Basov for the post of vice-
director of the Lebedev Physical Institute, November 14, 1958.

ABOUT STUDENTS
AND COLLEAGUES

After defending his doctoral
Thesis, Nikolai Gennadievich had
got students and colleagues who
were engaged in studying the
theory of molecular oscillators and
experimental research. In 1958,
Basov was appointed deputy director
of FIAN for research. In 1959, he
headed the sector of molecular
oscillators of FIAN.
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13 anpesas 1959 2.

Protocol of N. G. Basov’s election as head of the molecular
oscillators (masers) sector, April 13, 1959.
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Protocol of approval of N. G. Basov as head
of the molecular oscillators (masers) sector, May 13, 1959.
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ASTONISHING INTUITION
AND INVENTIVENESS

Basov exhibited an extraordinary
broadmindedness and inventiveness
in his ideas, and he was notably
impatient and persistent in putting
them into action. His astonishing
intuition and inventiveness, which
[ witnessed as his graduate student
in the 1960s, were infectious for
the people in his circle. In his career
Basov worked with an enormous
number of people and of the 300 or
so PhD students that he supervised,
about 60 went on to become
professors.

As well as having scientific passion
and enthusiasm, Basov was also very
fair. I still remember a day in 1969
when I told him about an idea I had
for using lasers to separate isotopes.
[ had hoped that we could write a
paper together after our discussion.
He understood the idea at once, but
said that [ must publish the work on
my own because it would be very
important for my career. He did not
want to get the credit for the work of
his disciples.

In addition to his research, Basov
devoted much time to administrative
duties and to public office. Indeed,
he served at the highest levels: he
became director of the Lebedev
Institute in 1973 and was also a
member of the Supreme Council
of the USSR and the Presidium of
Academy of Sciences, among other
bodies.

This combination of basicresearch
and politics demanded a lot of
intellectual, emotional and physical
strength. However, the sincerity of
Basov's convictions, combined with
his honesty and frankness, meant
that he made only a few of the
mistakes that are inevitable under
any centralized political system.
The most creative and active people
often inspire jealousy in others,
and the criticisms of Basov by
some scientists appear to me to be
inversely proportional to their own
ability. (V. S. Letokhov)

THE WORK OF A SCIENTIST

The process of creativity starts when you, knowing your
subject well enough, can already see what you don't know and
what you don't know how to do. This is the starting point of
your future contribution to science. What do you want to do
for it, what new things you discovered for yourself, for society.
Unfortunately, today it is impossible to know everything, so
you have to choose what to be and what to do. This is a difficult
decision to make for any man at the very beginning of life - in
his youth.

Of course, it is not so easy to choose a profession. If this is
a work of a scientist, then outline for yourself the first topics
of your independent studies, to which you could then dedicate
your life. Much here, of course, depends on talent and human
inclinations. (N. G. Basov)

NON-STANDART SCIENTIFIC MENTALITY

L. V. Keldysh told me at one of the official events (having no
reason to do so) that he considered Basov's thinking completely
unusual (perhaps unexpected) and highly appreciated it. Then
he added: “... like Feynman's». Another episode. A. M. Prokhorov,
at Basov's funeral at FIAN, spoke about Basov-a student, who
came for practice to his group: “.. and suddenly he began to
walk saying that a molecule is a device, like a radio circuit. It
can amplify, something else... We decided that he, you see, went
crazy». Later, N. A. Irisova, one of A. M. Prokhorov's employees,
spoke about the same episode, but in other terms, on TV. Thus,
prominent scientists who knew N. G. Basov well recognized his
non-standard scientific thinking. (A. V. Vinogradov)

B 06edenHblli nepepbig — HA 80.1€li601bHYI0 haouwadky 8 PHAHe.

During the lunch break - to the volleyball court at FIAN.
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«BRINGING TO AN END»

[ was lucky to observe one of the manifestations
of N. G. Basov's many-sided talent as a scientist, i.
e. his phenomenal intuition, which allowed him to
quickly get into any new problem and find a way
to solve it. And not only show this way to others,
but go through it until the final result. I had a
chance to see one of the basic principles of Nikolai
Gennadievich's work: any work must be brought
to an end without any delay, if there is even the
slightest possibility. And if necessary, take action
yourself.

Once Basov came late in the evening, when I
tinkered with the equipment with rather little
success. He friendly, as always, greeted me and
asked his favourite question: - Well, how is it going
on with the science? I had to tell that the science
makes no progress. - Never mind! We will urge it
on! And Basov took off his coat and sat down beside
me at the laboratory table. It did not take long time
for me to brief him on the subject: he understood
everything in no time and began tuning. And what
happened some time after seemed a miracle to
me: the power of harmonics began to grow. Basov
proposed and implemented new and new tuning
versions, which almost always led to success. Two
hours later, when the power almost reached the
desired level, I said joyfully: - We can stop now:
everything is all right. Tomorrow I will get the
value we need. But Basov objected: - No, it cannot
be postponed. We must bring it to the end right
now, while the system operates and obeys us. If we

interrupt, the «relaxation processes» will reduce
all we achieved to the initial zero for a night. The
success must be developed and consolidated! We
continued tuning and, as if obeying Basov's will,
the power reached the required level. - Well, now
we have got a stable regime, and there will be no
«night relaxation» - said Basov and immediately
took care of me: — Oh! It is half past eleven p. m.!
I live nearby, but you have to take a long journey
by underground. Let us stop at it and go home.
By the way, have you got a free soldering iron?
My father-in-law asked me to repair his TV set,
but my soldering iron was broken. I delivered my
soldering iron to him and gave cautious advice: -
Maybe, you would call for a TV service man? - |
could surely, but it is not proper to refuse. This was
a manifestation of another remarkable property
of Basov's character: his readiness to help. Many
years after, when thinking of this episode, I could
not remember any case where Basov would refuse
my personal request. If he could not do what
he was asked for particular reasons, he always
found ways to help involving other people. In that
evening [ had a privilege to observe for the first
time one of the features of many-sided talent of
scientist Basov: his phenomenal intuition, due to
which he could rapidly go into the heart of any new
problem (theoretical or experimental); find a way
to solve it; and, even more, not only indicate this
solution to other researchers but, when necessary,
implement it to the final result. At the same time,
Basov demonstrated one of the
main principles of his work: to
accomplish any matter if there
is any, even very low, possibility
and, when necessary, act on one's
own.

[ remembered these Basov's
features later, when heard the
story by V. S. Zuev about the
launch of the first molecular
oscillator. Zuev said: - Basov
launched it with his own hands.
Only one radio-technician - Vasilii
Vasil'evich Nikitin - helped him.
(A. Z. Grasyuk)

A. 3. I'paciok (cnesa) u B. A. Kamyaun
(8 6ydyujem nepewiii dupekmop duauaia
®HUAH 6 Camape), 1964 .

A. Z. Grasyuk (left) and V. A. Katulin
(the first director of Samara branch
of FIAN in future), 1964.
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ON THE WAY TO THE OPTICAL REGION

We were not very much surprised by the appearance
of Bloembergen and Scovil’s works (1956 and 1957) on
the amplification in paramagnetic crystals.

<...> But the fact was that the focus of attention had
been shifted to the optical region. For me personally, of
great importance was the first International Conference
on Quantum Electronics and Resonance Phenomena
held in New York, in September 14-16, 1959. There |
have met Townes, Schawlow, Javan, Scovil, Lamb, Van
Fleck, B. Lax and many other outstanding physicists
of today. There were about one hundred conference
participants present, they represented various scientific
associations, which had made a great contribution into
the development of postwar physics.

<...> With the development of a molecular oscillator
there had been a desire to use the same effect in other
wave ranges, in optics for example. We began to discuss
that problem with Yu. M. Popov who had worked at
that time at the laboratory of luminescence in FIAN.
We had known each other very well since our student
years at MIFI. The work on optical oscillators had
brought us to the understanding of semiconductor
laser problems. We proposed to realize a band-band
and band-impurity breakdown by short current pulses
followed by thermalization of the current carriers,
by filling of the levels and the degeneration of the
conduction band. For those proposals we received the
author’s certificate of 1958 (N. Basov, B. Vul, Yu. Popov).
The conditions of inverse population in semiconductors
were the subject of our first paper which I had reported
at the first Conference on Quantum Electronics in
Bloomingburg. And there I've heard the reports of
Ch. Townes and A. Schawlow, in which they suggested
the possibility of a ruby laser, and A. Javan’s proposal
for a gas-discharged laser. Our own work was not on
the conference program, and as far as I remember, my
report on semiconductor lasers had been heard over
the luncheon. But, nevertheless, it had been welcomed
by the conference participants, here I may quote Profs.
B. Lax and Ch. Townes, with whom I discussed the idea
of semiconductor lasers. We had long discussions of that
problem with B. Lax. He thought that the large line width
was an obstacle to semiconductor; the quality of the
line, so to say, was measured only in unite, and that the
generation should be sought not in such broad lines, out
in narrower ones. B. Lax considered impurity levels (the
Landau levels) more suitable for that, but we wanted
to use mostly band-band transitions. Soon our next
publication appeared together with O. N. Krokhin and
Yu. M. Popov, where we had proposed three more types
of the excitation for semiconductor lasers. That was the
optical pumping. At one time much attention was paid
to that work in press, the excitation of a semiconductor
by a ruby laser. Then, the pumping by fast electrons.
The third stage of semiconductor laser investigations
was the usage of a degenerate p-n junctions, where the
direct pumping by the current allowed realization of
the state with inverse population. Particular interest
was attracted to the problem of electron-beam-pumped

semiconductor lasers, it was especially discussed at
the second Conference on Quantum Electronics. Today
all these methods have been realized. Historically, we
began with the breakdown. It seemed to be the simplest
technique, though it had been realized only in 1968,
the last in turn, since very good current fronts were
required for that. At our laboratory the streamer lasers
were devised, which allowed the generation on many
substances. They had quite a number of interesting
applications, like the obtaining of picoseconds pulses, etc.
With the experimental realization of p-n junction lasers
the American scientists were somewhat ahead of us. To
be more exact, the researchers from A.Floffe Physical-
Technical Institute were the first to obtain narrowing in
the luminescent spectrum of GaAs basing on our works.
Then the first publication by Hall with collaborators
appeared, then the work by Nathan et al. We had the
experimental observation just a few weeks later, but it
was not so very important, since lasers of that type were
made practically independently. Further investigations
performed at A. F. loffe Physical-Technical Institute in
the group of Zh. I. Alferov) resulted in the construction
of semiconductor lasers on heterostructures. At
the beginning of 1964 we obtained (together with
0.V. Bogdankevich) the laser action in the green spectral
region in CdS pumped by fast electrons. In 1964 we
obtained the laser action in semiconductors at one- and
two-photon excitation by the laser radiation. I. Zubarev
is one of the participants of that work. Those works
made a significant contribution to the nonlinear optics.
They demonstrated both the efficacy of the coherent
summation of the radiation from individual lasers, and
the possibility of the efficient excitation of various media
by the laser radiation. At present, many laser systems
operate on that principle. Many other types of lasers
were made.

We worked by the program of the Academy of
Sciences of the USSR. Laser programs were well financed
for that time. The budget permitted one to finance five
laboratories of FIAN, the optical and semiconductor
laboratoriesamong them. In 1959 we organized a regular
laser seminar, we have got the report on those works.
And the first large review about the opportunities of new
types of lasers has been published in 1960 in “Uspekhi
Fiz. Nauk” (Sov. Phys. UFN). Here I read the last paragraph
from the text of that review: “There are a lot of various
proposals concerning the methods for achieving negative
temperature various quantum systems, and some
theoretical problems. Most of them have been reported
in this review. But not a single paper has been published
so far on the possibility of amplification and oscillation
regimes in the infrared and optical waveranges. But as
seen from this review, there are no principal restrictions
to their realization, and thus one can hope that in near
future oscillators and amplifiers operating in IR and
optical regions would appear”. The review was sent
to the journal just a few months before T. Maiman'’s
communication in press about the realization of a ruby
laser in July, 1960. (N. G. Basov)
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Ha Ilepsoli mexcdyHapodHol koHgepeHyuu no KBaHMo8oU
asnekmpoHuke. Caesa Hanpaso: I L]aiieep, H. I' bacos,
Horc. TopdoH, A. M. Ilpoxopos, U. TayHc. CLIA, 1959 2.

At the first International Conference on Quantum
Electronics. Left to right: G. Zeiger, N. G. Basov, J. Gordon,
A. M. Prokhorov, Ch. Townes. USA, 1959.

FUNDAMENTAL IDEA

Inthe work of N. G. Basov with colleagues of 1958
and in a report at the International Conference on
Quantum Electronics (USA, 1959), it was proposed
to create population inversion in semiconductors
by avalanche multiplication of current carriers in
a pulsed electric field. This proposal, along with
the proposals of US scientists on the use of ruby
crystals (C. Townes, A. Schawlow) and gas mixtures
(A.]Javan, W. Bennett), marked the beginning of the
development of quantum electronics in the optical
frequency range.

FROM MASER TO LASER

By 1958 it had become clear that the same
principles could be extended to the visible range, i. e.,
to create a generator of electromagnetic radiation
in the short, including visible, range. This, of course,
was a huge qualitative leap, not only scientific
but also psychological, in quantum electronics
because it made it possible to understand what
the radiation of a quantum generator represented.
What interested N. G. Basov as a scientist during
those years? Of course, the problems of radiation
coherence. That is, how can an ensemble of
excited molecules emit highly monochromatic
radiation despite the finite lifetime of the excited
state? The answer to this question came later: it
is important to maintain an excited state from the
outside (this process is called «pumping»), and
the molecular oscillator (maser) will emit a highly
monochromatic wave. In lasers due to the small
radiation wavelength another type of coherence -
spatial coherence - appears, i. e., the identity of
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A. M. lIpoxopos, H. I’ bacos, A. H. Bapyykos. CIIIA. 1958 2.
A. M. Prokhorov, N. G. Basov, A. I. Barchukov. USA, 1958.

WHITBREAD :

H. I’ Bacos u Aau /[lscasaH, cozdamesb hep8ozo 2a308020
sa3epa, 8 CLIA Ha nepegoil medxcdyHapodHol KoHpepeHyuu

no keaumoeotii snekmpoHuke. Hadnuco Ha gpomo

«Ha namams o Haweil cmapoil dpysxcbe. Aru.» cdeaaHa nosice.

BAMOUE

RALE ot ¢

N. G. Basov and Ali Javan- the inventor of a gas laser,
in the USA at the First International Conference

on Quantum Electronics. Inscription on the photo:
«To the memory of our old friendship» is made later.

the oscillations of the electromagnetic field at
different points in space. This feature allows one
to focus well laser radiation, which is important for
many practical applications. N. G. Basov perfectly
felt and understood the problems. Generally, if
we speak about N. G. Basov as a scientist, then,
perhaps, the main feature of his character was
inquisitiveness and creative approach. His mind
constantly formulated questions and riddles, the
answers to which generated new ideas and opened
new avenues of research and implementation of
new tasks. Thus were born the ideas of frequency
and time standards; the ideas of application of
semiconductors, realised in highly efficient diode
lasers; the ideas of using lasers to heat plasma to
high temperatures - so-called laser fusion; the
ideas of developing chemical, photodissociation
high-power lasers pumped by the light from a shock
wave caused by detonation of high explosives; the
idea of electroionisation CO, lasers, excimer lasers;
and so on and so forth. (0. N. Krokhin)
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LASERS! MORE LASERS!
FUTURE IS ON THEIR SIDE

In July 1960 ... during our meeting Basov
told about these and other proposed space
experiments and their possible results and made
the corresponding calculations and estimates. I
had a privilege to participate in them within my
powers. The meeting continued for about an hour
and a half and impressed me greatly. The cascade
of creative ideas put forth by Basov and his
exceptional scientific intuition were stunning. At
parting Basov said prophetic words: - Obviously,
everything we discussed here is very interesting,
useful, and urgent. However, the main demand of
time is: lasers! More lasers! Future is on their side.
(A. Z. Grasyuk)

MY OBSESSION WAS THE GREATEST
POSSIBLE GAIN

When it came to lasers, my obsession was the
greatest possible gain, because it gave a possibility
to reduce the volume of the cavity, i. e., to approach
the single-mode regime. Large absorption and
basically high gain were offered by semiconductors.
The abundance of different media having the most
diverse concentrations of active particles, lifetimes,
different transition frequencies, made it possible to
choose the necessary materials. The first substance
with which we began to experiment was InSb.
Excitation was achieved by a short voltage pulse.
(N. G. Basov)

Caesa Hanpaso: A. I1. [llomos, F0. M. Ilonos, O. H. KpoxuH -
saypeambslt JleHuHckol npemuu 1964 2,

Left to right: A. P. Shotov, Yu. M. Popov, O. N. Krokhin, the Lenin
Prize Winners 1964.

OPTICAL QUANTUM
ELECTRONICS

In 1959, N. G. Basov, together with B. M. Vul
and Yu. M. Popov, published the work «Quantum
mechanical semiconductor generators and
amplifiers of electromagnetic oscillations». To make
a laser, it was proposed there to use the inverse
population in semiconductors produced in a pulsed
electric field. This proposal marked the beginning
of the development of quantum electronics in the
frequency optical range

SEMICONDUCTOR LASERS

It was with advent of semiconductor lasers
that N. G. Basov began to study sources of
coherent radiation in the optical region. The paper
published in 1961 together with O. N. Krokhin and
Yu. M. Popov entitled «Receiving of states with
negative temperature in p-n-junction degenerate
semiconductors» laid the foundation for the
research and development of the so-called injection
lasers, which, perhaps, found the widest application
at the present time. This work actually anticipated
the main ways for the development of this type of
lasers.

In that work, a waveguide nature of the active
region in such a laser was indicated, and a decrease
in threshold current density of a junction laser
was predicted when the semiconductors forming
a p-n junction would have different forbidden
bandwidths (heterojunctions). In 1961, Nikolai
Gennadievich Basov proposed,and in 1963, together
with his colleagues (0. N. Bogdankevich and others)
demonstrated a laser based on the excitation of a
semiconductor by an electron beam.

This laser is currently used to make a TV tube in
a laser Projection television. Such a TV-set allows
projection of an image onto a large cinema screen.
In 1964, a group of researchers (A. Z. Grasyuk,
. G. Zubarev, V. A. Katulin) under the leadership
of N. G. Basov received, for the first time, the effect
of generation due to interband recombination of
current carriers in semiconductors at their single-
quantum and two-quantum excitation by means
of another laser. The research demonstrated the
possibility of an effective coherent summation of
radiation from individual lasers, and a conversion of
the pump laser radiation into a shorter wavelength
radiation. (A. N. Oraevsky)
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[puém mene8u3uUOHHO20 U306PAHCEHUS C NOMOUIbIO
NPOEeKYUOHHO20 J1A3ePHO20 Mes1e8u30pa.

TV image receiving with projected laser TV.

The inventors of the laser TV (N. G. Basov, 0. V
Bogdankevich and A. S. Nasibov) believe that it is

[Ipedcmas.ieHHble Ha npeMuto JIeHUHCK020 KOMCOMOAA possible to develop a fundamentally new television
1979 20da maadwue HayuHble compydHuku Anekcandp boza- and cinema system based on lasers of this type. The
moe (caeea) u Kamuaw Xaiipemounos. 3 okmsabps 1979 a. laser kinescope can also be used in computer and
Nominated to the Lenin Komsomol Prize 1979, junior control systems.

researchers Alexander Bogatov (left) and Kamil Khairetdinov,
October 3, 1979.

Cnesa Hanpaso: U. I1. [lanywa,
A. C. Hacu6os, B. U. Kosioeckuil.

Left to right: V. P. Papusha,
A. S. Nasibov and V. 1. Kozlovsky.
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Ilepeas ny6aukayusi 8 CCCP no skcnepumeHmy ¢ onmuveckum
s1azepom (hepeasi u nocaedHsss cmpaHuysbl cmamou 8 XKITD,
m. 43, Ne 7, 1962 a.).

The first publication in the USSR on the experiment with
an optical laser (the first and the last pages of the paper
published in ZhETE vol. 43, N 7, 1962).
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H. I’ Bacos 8 1960-x 200ax npedckasas 803MOX*CHbLU hpozpecc
8 cmandapmax yacmomui hpu hepexode om CBY-duana3oHa
K onmuke. B Hacmosiwuil momenm (2022 2.) docmuzHymbie
pe3ysabmamsl N0 cMabu1bHOCMU 4acmomsl hodmeepouau

npoeHos H. I Bacosa, cdesnaHHblll 60.1ee noayseka momy Hasao.

THE GIFT OF PREDICTION

In 1961, that is, immediately after the creation of
a laser, Nikolai Gennadievich was invited to make a
presentation on lasers and laser prospects at the
meeting of the Academy of Sciences Presidium. In
his report, he said that the information capacity of
the communication channel in the optical range i.
e. basing on the laser radiation, should soon be so
gigantic that it will be sufficient to cover the whole
world with such an information network. And all
six billion of people living on Earth will be able to
communicate with each other by phone or in some
other way. And that was said 50 years ago! To be
honest, we did not believe at that time how such a
dream could come true - to transmit signals, that
is, information, by a laser beam. Well, we tried to
guess, say in space, people might see each other
and transmit signals. But how to do it on Earth? It
was fantastic! However, the prediction came true.
Indeed, later on it became possible to produce
thin glass fibers with a size of approximately
one hundred microns in diameter, including a
shell, which practically does not absorb the laser

In the late 60s, N. G. Basov predicted possible progress
in the frequency standards under transition from microwave
to the optical region. At the moment (2022), results achieved

in terms of frequency stability have confirmed the forecast
of N. G. Basov made more than half a century ago.

radiation, that is, the signal could be transmitted
over long distances. Today we call it «fiber-optic
communication lines.» This is television, this is
the Internet: please, any library, printed or video
production, any work of art you may transfer to
another part of the Planet. I think that even this
achievement alone - the creation of the World Wide
Web Internet - is already enough to appreciate
the significance of the laser for humanity.
(Yu. M. Popov)

FIRST REGULAR SEMINAR

While working on molecular oscillator,
N. G. Basov got an idea of extending the principles
and methods of quantum radiophysics to the optical
frequency region. Since 1957, he has been looking
for ways of making an optical quantum oscillator, a
laser. He invites young people from the Oscillations
laboratory and other FIAN labs, organizes the
country's first regular seminar on this problem.
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«PHOTON»

While working on
molecular oscillator
N. G. Basov got the idea of
extending the principles and
methods of radiophysics
and quantum electronics to
the optical frequency region.
By the time work began
on an extensive research
program «Application
of quantum systems for
generation, amplification
and indication of optical
radiation» and its classified
part «Photon» in February
1959, there were not yet
performed experimental studies proving the feasibility
of generation and amplification of radiation in the
optical wavelength range. Only a few papers had been
published that extended the principles of quantum
generation of coherent radiation using quantum
systems to the optical wavelength range. Therefore, the
initial objective of the research was to identify specific
directions for the development of quantum generators,
amplifiers and detectors of optical radiation.

In theoretical and experimental research
participated, in addition to the Quantum Radiophysics
laboratory (founded in 1963 and headed by
N. G. Basov), the laboratories of Oscillations, Optics,
Semiconductors, Luminescence, and the Cryogenic
Department of FIAN.

The main participants of the program were
distinguished FIAN's experts in optical science and
semiconductor physics invited by N. G. Basov. As aresult
of this program, the first Soviet ruby laser was launched
by a research team headed by M. D. Galanin and many
types of lasers, some of which were pioneering in world
practice.

LOOKING FOR IDEAS

«I have witnessed more than once how ideas were
born in his head. Sometimes it happened as he was
sitting at the desk in puffs of tobacco smoke (in his
youth he smoked a lot), sometimes he jumped up at
night to his desk and wrote down what he dreamed,
and sometimes it dawned upon him in the most
inappropriate places. I remember: we return one
evening from the public baths (the bathrooms were
rare at that time), suddenly he stops and says solemnly
that finally he reached it, and begins to ardently explain
something to me. I believe it was something about a
three-level system». (K. T. Basova)
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H. I’ Bacoe u A. M. IIpoxopoe Ha cemuHape.

N. G. Basov and A. M. Prokhorov at the seminar.
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Ilepebiii uHMcekyuoHHbLi 1azep CCCP, cozdannbiii 6 PHAHe
epynnoti nod pykogodcmeom A. II. lllomoea (dekabpw 1962 2.).

The first injection laser made in the USSR at the Lebedev
Physical Institute by a research team headed by A. P. Shotov.
December, 1962

FREQUENCY AND TIME
QUANTUM STANDARDS

The first device in quantum electronics was a
maser on a molecular beam of ammonia having a
frequency stability that was unique at that time.
That is why Basov gathered a group of researchers,
who were to study the device thoroughly aiming at
using it for the frequency and time standards. The
group successfully coped with this task.

Kaundudam mexHuveckux Hayk B. B. HukumuH (cnpasa) u acnu-
paHm M. A. T'y6uH, ncmupyrowue 2a308bulii 1azep 0415 uccaedo-
s8aHull cmabuauzayuu 1a3epHoll yacmomowl. 16 cenmsbps 1974 a.

Maadwuii HayuHblli compydHuk A. C. CemeHo8 uzyyaem
onmuuecKue si02u4eckue 3,1eMeHMbl Hd 0CHO8e N0AYNPOEO-
JHuKo8bIX 1a3epos. 1 dekabps 1967 a.

Junior researcher A. S. Semenov studying optical logic ele-
ments in semiconductor lasers, December 1, 1967.

Subsequently, work on frequency standards
under the leadership of Basov was further
developed in the optical range. As a result, small-
size high-stable laser systems were made that
could serve as reliable optical reference points for
solving a variety of scientific and applied problems.
(A. N. Oraevsky)

Candidate of Tech. Sci. V. V. Nikitin (right) and postgraduate
student M. A. Gubin adjusting the gas laser used for studying
the radiation frequency stabilization, 16.09.1974.
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Ilepebiil cosemckuli py6uHosblii aa3ep, co3daHHbill 8 PHAHe
M. /I. TanaHuHbiM, A. M. Jleonmosuvem u 3. A. Yuocukosot

8 1961 2. 8 npoyecce pabomvul no meme «IlpumeHeHue
K8AHMOoBbIX cucmeM 0151 2eHepayuu, yCuaeHust

U UHOUKAYUU 0NMU4ecko20 U3/1y4eHUsI»,
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The first Soviet ruby laser made at the Lebedev Physical
Institute by M. D. Galanin, A. M. Leontovich and

Z. A. Chizhikova in 1961 during the research on the program
«Application of quantum systems for generation, amplification
and indication of optical radiation»

Ilocmanosaenue Obwezo cobparus AH CCCP 06 usbpaHuu
H. I’ Bacosa usneHom-koppechoHdeHmom AH CCCP.
29 uroHa 1962 a.

Resolution of the USSR Academy of Sciences general meeting
on the election of N. G. Basov as a corresponding member.
June 29, 1962.

LASER INTERACTION WITH PLASMA

Such laser light properties as a significant
energy output within a short period of time and
high flux density allowed one to achieve the rate
of specific energy input of 10'® W /g. This made it
possible to heat the matter up to thermonuclear
temperatures and compress it to high densities by
high pressures due to radiation. We considered
this circumstance (together with O. N. Krokhin)
in 1962 (report at the Presidium of the USSR
Academy of Sciences, March 1962), and in 1963,
the first theoretical estimates were reported at
the III Conference on Quantum Electronics in
Paris.
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From that time on, theoretical and experimental
studies on the interaction of high-power laser
radiation with plasma began at the FIAN.
Experimental program included the development
of ruby and Nd-lasers with record-breaking for
that time power parameters.

Already in the fall of 1962, at FIAN, a Q-switching
method was proposed for increasing the power of a
ruby laser. Experimentally, the method consisted in
using a rapidly rotating disc with a hole in the focal
plane oftwo confocallenses. In the USA, Q-switching
was carried out by using a Kerr electro-optical cell.
(N. G. Basov)

Jlaypeamul Jlenunckotl npemuu 0. ¢.-m. H. O. H. Kpoxun
(cnpasa) u . ¢.-m. H. I B. Ckau3koe 3a nod2omosgkoll
YCcmaHo8KU 04151 ucc1edo8aHUs 8bICOKOMeEMNEPAMYPHOLL
N/1a3Mbl € NOMOUWbI0 MOWHO20 Aa3epad. 1967 e.

Lenin Prize Winners Dr. of Sciences O. N. Krokhin (right)
and PhD G. V. Sklizskov over preparing high-power
laser facility for studing laser plasma. 1967.
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CompyodHuku Jlabopamopuu keaHmosoli paduogusuku, cosdanHoll 8 1963 2. 3asedyrowjuti nabopamopueti - H. I’ bacos.

Cnesa Hanpaego: 1-1 psd - 10. JI. KokypuH, B. I1. Cmpaxos, A. H. Ycneuckuli, H. I' bacos, ?, T. Bopucosa; 2-1i ps0 - ?,

A. H. lleyeHos, B. . Myaukos, 7, b. M. JlaspywuH, E. B. Ko3sos, 7, ?, 7, B. ®. Epumkos; 3-ii psid - B. C. Bywyes, 0. C. HeaHos,

A. C. CeméHos, M. U. BosavHos, K. I1. @edocees, B. B. HukumuH, B. A. [oHuapos; 4-ii psd -2, 7, 7, C. Ko3zaos, A. C. Hacub6os,

0. B. bozdaHkesu4, B. H. Cmypbizun, A. []. Knemenmos; 5-ii pad - ?, B. TpowaezuH, ?, 7, 2, I1. B. lllankuH, I1. I Kptokos, A. 3. ['paciok,
C. [. 3axapos, B. I'nviea, ?, /1. []. Muxees. /lemo 1967 e.

The staff of the Laboratory of Quantum Radiophysics, established in 1963. Head of the Laboratory - N. G. Basov.

From left to right: the 1* row - Yu. L. Kokurin, V. P. Strakhov, A. N. Uspensky, N. G. Basov, ?, T. Borisova; the 2™ row -?,

A. N. Pechenov, V. E Mulikov, ?, B. M. Lavrushin, E. V. Kozlov, ?, ?, ?, V. E Efimkov; the 3™ row - V. S. Bushuev, Yu. S. Ivanov,

A. S. Semenov, M. I. Volnov, K. P, Fedoseev, V. V. Nikitin, V. A. Goncharov; the 4" row -?, 2, 2, S. Kozlov, A. S. Nasibov,

0. V. Bogdankevich, V. I. Smurygin, A. D. Clementov; the 5 row -?, V. Troshagin, ?, ?, ?, P. V. Shapkin, P. G. Kryukov, A. Z, Grasyuk,
S. D. Zakharov, V. Glyva, ?, L. D. Mikheev.. Summer of 1967.
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In addition to many scientific areas, there is
the daily painstaking work of N. G. Basov and his
team. In our time, when science is developing at
an extremely fast pace, a scientist needs not only
deep professional knowledge, but also the ability
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to quickly reorient research to new unexplored
problems, without fear of parting with the already
accumulated, often very valuable, but aging results.
This is the key to scientific success and youth of a
scientist. (0. N. Krokhin)
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B sieape 1963 2oda H. I’ Bacoe ¢ vacmwvio compyodHukos Jla-
6opamopuu Koseb6aHuli 8videauscsi 8 omdeavHyt Jlabopamo-
puto keaHmosoli paduogusuku. Pazden 6bi1 npogedéH makum
06pasomM, Ymobbl He 6blL1a HapyuleHa memMamuka pabomol
svldenuswezoca koanexkmusa. (I A. [Ipoxoposa)

PHYSICS OF MOLECULAR OSCILLATORS

Many researches were devoted to high resolution
given by molecular oscillators. A number of
researches was carried out. In particular, we
measured and deciphered the hyperfine structure
of the inversion spectrum of deuterized ammonia.
V. S. Zuev was the first who started the research
and developed a spectroscope, and A. S. Bashkin
completed the work.

Together with V. S. Zuev, we were the first to
receive radiation at a wavelength of 18 cm on
deuterized ammonia, where a quadrupole capacitor
was replaced by a ring selector, more convenient in
use. We studied very carefully the saturation effect,
trying to reproduce it at radio frequencies. We
were not surprised by Bloembergen's and Scovil's
papers (1956 and 1957) on the amplification in
paramagnetic crystals, because our proposals
(together with A. M. Prokhorov) on the use of
three-level systems with inversion production due
to pump radiation dated back to 1955.
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In January 1963, N. G. Basov with a part of the Laboratory
of Oscillations staff branched off into a separate Laboratory
of Quantum Radiophysics. The division was made so that not
to break the theme of the work of the singled out team.

(G. A. Prokhorova)

We were doing a lot in the physics of molecular
oscillator. A. N. Oraevsky worked with me on
various theoretical problems of molecular
oscillators. They were as follows: frequency
stability, coherent radiation, various effects, for
example, the Townes traveling wave effect in
a resonator, which caused the generation line
broadening and decrease in stability.

We thought about how to compensate this
effect. An oscillator with two colliding beams
was proposed, which for the first time made
it possible to experimentally obtain frequency
stability of the order of 1072 This stability was
used to develop a frequency standard for the time
service. Our oscillators were improved at the All-
Union Institute of Physical-Technical and Radio-
Engineering Measurements dealing with the time
service in the Soviet Union, and they worked there
for quite a long time. This is one of the applications
of high frequency stability of these oscillators.
(N. G. Basov)

80



Ha 3acedanuu Ilpesuduyma Akademuu Hayk CCCP.

A meeting of the Presidium of the USSR Academy of Sciences.
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Ipuenawerue Ha O6wee cobparHue AH CCCP
22 utons 1964 200a, 20e 8 nogecmke OHs1 3HAYUMCS AeKYUs
H. I Bacosa «Ilo/1ynpo8odHUKO8ble KBAHMOBbIE 2EHEPAMOPbI».

Invitation to the general meeting of the USSR Academy
of Sciences of 22 June 1964. Basov’s lecture
«Semiconductor quantum generators» was on the agenda.

Bowinucka usz npomokosa 3acedarusi Yuénozo coeema PHAHa
o0 svidsusiceHuu H. I bacosa e delicmeumesibHble YeHbl

AH CCCP. 11 maa 1964 2.

Protocol of the Lebedev Institute scientific council meeting
concerning the nomination of N. G. Basov for a full member
of the USSR Academy of Sciences. May 11, 1964.
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H. I’ Bacos u A. M. [Ipoxopos. 29 okmsibps 1964 2.
N. G. Basov and A. M. Prokhorov. 29 October 1964.
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NOMINATION FOR THE NOBEL PRIZE

The Nobel Prize is awarded on the proposal of
the most prominent scientists in various countries,
to whom the members of the Nobel Prize committee
send out requests for candidates for this award.
Such requests were sent annually to academician
D. V. Skobeltsyn, the director of the Lebedev
Physical Institute.
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A letter of D. V. Skobeltsyn to the Nobel Committee.

Dmitry Vladimirovich considered it necessary
to propose his young colleagues, corresponding
members N. G. Basov and A. M. Prokhorov, as well
as professor of Columbia University C. Townes, as
candidatesforthe Nobel Prize 1964.Simultaneously
and independently, these scientists were proposed
as candidates for the Nobel Prize by other scientists
from the Soviet Union and foreign countries.




Ilocon Lllseyuu e CCCP I’ AppuHe npubbia 8 PHAH nosdpa- G. Yarring, the Ambassador of Sweden in the USSR visited FIAN
8UMb HOBbIX HObes1escKux Aaypeamos. Mockea, 29 okmsibps to congratulate the new Nobel Prize Winners. Moscow, 29 Octo-
1964 2. Caesa Hanpaso: 8 nepgoMm psdy - I Appune, H. I’ ba- ber 1964. Left to right (the first row): G. Yarring, N. G. Basov,
cos, A. M. [Ipoxopos, M. /]. MuaauoHwukos, /I. B. Cko6enbybiH. A. M. Prokhorov, M. D. Millionshchikov, D. V. Skobeltsyn.

IIpedcmasumens nocoavsemaa llseyuu 8 CCCP 06ws16- A representative of the Embassy of Sweden in the USSR
Jsiem o npucyscdeHuu Hobenesckoli npemuu H. I bacogy announces the awarding of the Nobel Prize to N. G. Basov and
u A. M. IIpoxopogy. Cpedu npucymcmayoujux - akademuk A. M. Prokhorov. Among those present are academician
M. /1. Munauorwukos u dupekmop Pusuyeckozo uHcmumyma M. D. Millionshchikov and Director of P. N. Lebedev
akademuk /]. B. Cko6esnvybiH. 1964 2. Physical Institute academician D. V. Skobeltsyn, 1964.
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Press conference of the Nobel Prize Winners N. G. Basov and A. M. Prokhorov in the Praesidium of the USSR Academy of Sciences,

November 4, 1964.

NEWS FROM THE SWEDISH EMBASSY

In the last days of October, the Swedish
Ambassador Gunnar Jarring arrived at FIAN,
together with the vice-president of the USSR
Academy of Sciences Mikhail Dmitrievich
Millionshchikov. And in the presence of
academician D. V. Skobeltsyn, Gunar Jarring
solemnly announced the positive decision of the
Nobel Committee and very warmly congratulated
the awarded. (G. A. Prokhorova)

THANKS TO SKOBELTSYN

It must be emphasized that this Nobel Prize,
as well as all works on quantum electronics at
FIAN, are very closely associated with the name
of D. V. Skobeltsyn. It was he who presented
these works to the Nobel Committee. However,
the main thing is that he had a unique ability to
recognize in the other people's work that essential
which was capable of development. Dmitry
Vladimirovich timely assessed the prospects for
the development of quantum electronics and
provided, perhaps, basic support to these works.
(N. G. Basov, N. A. Dobrotin, A. I. Isakov)
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lllepememvesckuli asponopm. I[leped omaémom 8 Cmokzo.1bMm 3a Hobesesckoll npemuet,
H. I’ Bacos u A. M. I[Ipoxopos darom uHmepswvto koppecnoHdenmy H. K. XKesesHosy.

Sheremetievo airport. Interview of N. G. Basov and A. M. Prokhorov to the journalist

N. K. Zheleznov before leaving for Stockholm.

THE AWARD IS NOT AN END IN ITSELF

In 1964, A. M. Prokhorov, and Charles Townes,
and me became Nobel Prize Winners. Of course,
such recognition was a great joy for us, but for a
scientist, awards cannot be an end in itself. They
will find you if you are passionate about your
research, selflessly serve it, and strive to open your
new ways in it. Thus, our research in the field of
radio-spectroscopy has grown into a new direction
in physics. Modern resources of science make it
possible to solve the problems facing mankind
associated with the development of technology
and production. Humanity is comprehending
deeper and deeper into the laws of nature and
social development, and this process, apparently,

has no limit. Knowledge and the ability to apply
these laws are our main wealth. We improve and
rebuild our life, fill it with new content based on
this knowledge. But the acquisition of knowledge
is a complex multifaceted process that requires
hard work and bold creative thought. Science,
like art, does not tolerate dullness, falsehood, and
indifference. Goethe said: «A person must believe
that the incomprehensible can be understood,
otherwise he would not have started thinking about
it.» A scientist's philosophical view of what he is
doing helps him to comprehend specific problems.
(N. G. Basov)
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Hob6enesckue naypeambl ¢ cynpyeamu npusiemeau 8 Cmok-
201bM. 4 dekabpsi 1964 . Caesa nanpaeo: K. T. Bacoaa,
H. I’ Bacos, I' A. I[Ipoxoposa, A. M. I[Ipoxopos.

AT THE FIRST PRESS-CONFERENCE

The road flashed by quickly, a majestic old
building rose in front of them. Grand Hotel! Several
respectable gentlemen were already waiting for
them in the lobby. They did not have to rest... The
first press-conference fell upon them.

From the traditional questions «have you been
to Sweden before and how did you like Stockholm»,
they moved on to questions about scientific plans,
new laureates, about how they assess the prospects
for the development of quantum electronics. But
the reporters were still not satisfied. They were
looking for a «zest», and someone turned to Mrs.
Basova: does she understand anything in her
husband's work? A young dark-haired woman with
a high hairstyle looked round those present with
lively shining eyes and, smiling slightly, said: - This
is not an easy question. The fact is that my husband
followed in my footsteps.

Nobel laureates with their wives arrived in Stockholm,
December 4, 1964. Left to right: K. T. Basova, N. G. Basov,
G. A. Prokhorova, A. M. Prokhorov.

The hall froze. Even the cameras went silent. -
I'm a physicist. As a student, [ studied molecular
beams in my Thesis. And so, my husband and
professor Prokhorov created a quantum oscillator,
in which a molecular beam plays the main role.
Everyone laughed and applauded.

- And then? - there were voices.

- Then I started researching semiconductors.
And what? My husband suggested the use of
semiconductors to make a laser, and soon built
various types of semiconductor lasers.

- So, part of the Nobel Prize rightfully belongs
to you! - someone from the audience noticed in the
tone of her answer.

The reporters were delighted. (1. Radunskaya)
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Hob6enesckue naypeamvut 1964 200a: amepukaHckuil 6UOXUMUK
K. 3. Baox, Hemeykull 6uoxumux D, /luxen, H. I bacos,
aHeautickutl xumuk /. Kpoydpym-XodukuH,

A. M. IIpoxopos, Y. X. TayHc.
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Nobel Prize Winners 1964: American biochemist K. E. Bloch,
German biochemist E Lynen, N. G. Basov, British chemist
D. Crowfoot-Hodgkin, A. M. Prokhorov, Ch. Townes.
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TopacecmeenHoe 3acedaHue Koposesckoll Akademuu Hayk
llgeyuu. Illepemorus epyueHus1 Ho6esnesckux npemuil.
CmokzoabM, 1964 2. B nepgom psdy cudam (csaesa Hanpaso):
4. X. TayHc, A. M. [Ipoxopos, H. I Bacos, aHeAuticKutl XuMuk
. Kpoygpym-XodukuH, amepukauckuil buoxumuk K. 3. baox,
Hemeykull 6uoxumuk @, /TuHeH.

ROYAL RECEPTION

The main celebration took place in the concert
hall under the sound of fanfare. King of Sweden
Gustav VI Adolf solemnly awarded the laureates
with diplomas and medals. Then there was a big
reception at the royal palace.

Young princesses were smiling and friendly,
older princesses were majestic, their tiaras
radiated thousands of lights. Ladies, out of respect
for the queen who was then 82 years old, had to be
in white, as she preferred that color. The laureates
took turns talking by the fireplace with the king,
who looked more like a scientist - he was indeed
a scientist in the field of paleontology, and the
queen, in a short conversation, told us that she
visited Russia for the tercentenary of the Romanov
dynasty. (K. T Basova)

Grand meeting of the Academy of Sciences of Sweden.

The Nobel Prize award ceremony. Stockholm 1964.

The first row, left to right: Ch. Townes, A. M. Prokhorov,

N. G. Basov, British chemist D. Crowfoot-Hodgkin, American
biochemist K. E. Bloch, and German biochemist E. Lynen.

NOBEL CEREMONY

The ceremony begins. On stage, the students
throw up fanfare again. The royal family and
everyone in attendance stand up. Slowly Nobel
laureates appear. They enter in pairs: each laureate
accompanied by a member of the Nobel Committee.
They are greeted with applause. Hymns are heard.
After the bow laureates sit down, as well as
everyone present. The official part is opened by
the President of the Nobel Foundation, Professor
Tiselius (Nobel Prize Winner in chemistry, 1948).
His speech is dedicated to the goals and objectives
of the Nobel Prizes. Next, each Nobel laureate is
introduced.

They start with physicists, by seniority: Professor
Charles H. Townes (USA), Professor Alexander
Mikhailovich Prokhorov (USSR), Professor Nikolai
Gennadievich Basov (USSR). Each of them gets up
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Koposw lleeyuu I'vemas VI Adoabg epyuaem Hobenesckyro
Medansb u unaoM amepukaHckomy yuéHomy Yapav3y Taymcy.
Cnpasa zomossimcst nodoiimu k koposto A. M. [Ipoxopos

u H. I’ Bacos.

and bows. They are presented by the professor
of the Swedish Academy of Sciences Bengt Edlen.
He commences solemnly: «The prize is awarded
for the fundamental work in the field of quantum
electronics, which led to the creation of oscillators
and amplifiers based on the principle of lasers-
masers...». Then follows by a detailed history and
content of the works. The speech ends with the
words: «The discovery of the laser gave researchers
aremarkable new tool, the operational capabilities
of which are still in their infancy. Potential laser
capabilities are widely known and recognized both
in the field of technology and not less in the field
of communications. When it comes to the special
use of this huge bundle of energy, it is necessary
to understand, that such energy, very limited in
time and space, is of particular importance when

A% B ey

=

The king of Sweden Gustav VI Adolf hands the Nobel medal
and the diploma to the American scientist Charles Townes.
On the right: A. M. Prokhorov and N. G. Basov are preparing
to approach the king.

one is working on a microscale, for example, during
microsurgical operations. It should be noted that
the laser radiation does not cause harm if you
take certain care. The myth of the «death ray» can
therefore be finally and irrevocably refuted...».

Then a table with awards is being rolled up to the
king. Three physicists, in the same order in which
they were presented, descend the grand staircase
from the stage and approach the king. The king
awards each laureate with a diploma and a large
gold medal. The awarded bow and rise to their
place. At the awards ceremony, everyone present
is standing. Even the queen is standing, despite her
old age and serious illness. We stand so close that
we hear the wishes of the king to each recipient.
All reports and conversations are in English.
(G. A. Prokhorova)
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DOUBLE HOLIDAY

The presentation of the prize almost coincided
with the birthday of Nikolai Gennadievich - on
December 14 he turned forty-two. He turned out
to be the youngest of the laureates. Nobel festival
with its fireworks and torches, this is, of course,
a fairy tale that was invented to brighten up the
gloomy December weather in Stockholm. One of
the princesses told us so. (K. T. Basova)

-

92



Kopoub llgeyuu I'ycmas VI Adoabg epyvaem dunsiom
u medab HobGenesckozo aaypeama H. I bacosy.
10 dekabps 1964 2.

The king of Sweden Gustav VI Adolf
hands the Nobel medal and the diploma
to N. G. Basov. December 10, 1964.
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Hob6enesckue naypeamst 1964 2oda:

Y. X. Taync, A. M. [Ipoxopos, H. I Bacos, aHeautickuti
xumuk /. Kpoydpym-XodukuH, amepukaHckuil 6uoxu-
Muk K. 3. Baox, Hemeykutl 6uoxumuk . /luneH.

Nobel Prize laureates 1964: Ch. Townes, A. M. Prokhorov, N. G. Basov, British chemist D. Crowfoot-Hodgkin, American biochemist

K. E. Bloch, and German biochemist F. Lynen.

Hauaso Hobenesckoli sekyuu H. I’ Bacosa.

The beginning of N. G. Basov’s Nobel Lecture.

SEMICONDUCTOR LASERS
by
Mrooiat G, Basaw

Wobel Lecinee, December 11, 1954

In modern physics, and perhape thiy was true rarlier, there are pwa dif
ferent trends. One group of plodciss has the aim of invesligating suew
ropdarifies and sobving existing conmadictions, Thry believe the resli
of tlekr work 1o be a theory; in particoiar, thi= crestian of the meithema-
tical apparniu of mndern physici. As & bry-protuct there appear ew
principles for construeting devies, physical devices )
The ather group, on the contrary, serke 1o creste ph}'ll'ru!_ 1l|:l'\l'n.'l-'i
N W |'|h vl prinnp|r'-|.. 'I'h-r-:. try b aved the mevitablbe {'|1.'.|:|1'|.||II|"I|
and conimndictions on the way 1o schieving thal purpsse. This grougp
considess various hypotheses and theories 10 be the try-producs of their

actbvity

AMONG NOBEL PRIZE WINNERS

Nikolai Gennadievich did a lot in the field to
which he devoted his life. I take the liberty of
arguing that if there were a Nobel Prize rating,
then the Prize «For fundamental research that led
to the creation of masers and lasers», obtained
by him in 1964 together with A. Prokhorov
and C. Towns, would have taken one of the first
places.

Indeed, the contribution of quantum electronics
to modern civilization is extremely high and
comparable to the discoveries of X-rays, radio,
transistors. (O. N. Krokhin)



Cnesa Hanpaso: H. I bacos, I A. IIpoxopoasa,

K. T bacosa, A. M. [Ipoxopos. CmokzobMm. 1964 2.

From left to right: N. G. Basov, G. A. Prokhorova,
K. T Basova, A. M. Prokhorov. Stockholm. 1964.

KUNGLIGA SVENSKA
VETEN SKAPSAKAD EMIEN

LEE R [ 'l'q‘q.'.f-.'l"."'-'-lv-.""-.'l T DEN &9 ONTORER i8E

4HET MEL "-"‘:""u"-"h'll.{ AL

P}_LFRED NOBEL

NOYEMRBER |B8T LIPPFRATTADS TESTAMEMTI

Junsaom u medasns aaypeama Hobesesckoli npemuu H. I’ Bacosa. 1964 2.

The diploma and medal of the Nobel Prize Winner N. G. Basov. 1964.

SESLUTAT AT LITDRLA DT FRIS 2008 [HTTA LE ECRT
G AT DEN SOM TNOM FYSIRENS OMRADE GlomT
PEN VIRTIGASTE UFPTACKT ELLER UNPTINMING Fom

CELINDLACGANDE ARBETEN 1M0M KVANTELLKTRC N
IEN SO0 LETT TTLL FRAMSTALLNING AV DSCILLATORER
OO FENUTARCARL EMLICT MASER | LASERS PRINCIPEN

RLEDY B NA, HALETER TI1L

NICOLAI G BASOV

SR ALENAMDER M PROCHOROW LERTEMSARAT OO
MED ANDEL HALFTEN TILL CHARLES H TOWN L

FTOCEHOLM DEN 10 DECEMBER: R4
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HAupexkmop 6axka 3. BaseH6opz 8blidaém deHexicHble npemuu

Hobesaesckum naypeamam H. I’ Bacosy u A. M. [Ipoxoposy.
Ilo 50 muicsiu weedcKux KpoH.

The director of the bank E. Valenborg gives monetary prizes
to the Nobel laureates N. G. Basov and A. Prokhorov
(50 thousand Swedish krona each).
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Hobesesckue aaypeambt no gpusuke 1964 zoda: Nobel Prize Winners in physics 1964:
Hukozaii l'enHgduesuy bacos ol Nikolai Gennadievich Basov and Alexander
u Asekcandp Muxatisioguy [Ipoxopos. Mikhailovich Prokhorov.




Axkademuku, naypeamuol Hobesieackoil npemuu.
Cnesa Hanpaso: H. I Bacos, H. H. Ceménos, A. M. IIpoxopos.

The Nobel Prize Winners. Left to right: N. G. Basov,
N. N. Semenov and A. M. Prokhorov.

The letter of congratulations from the Nobel Prize Winner
in Chemistry N. N. Semenov, 31 Oct 1964.

Avporod  Huscasd Neminasesgy,

Topao Goagpamicn Jac ¢ WEPOMGM [rEIEEETeM JhEern He-
TOMIYSCHOID BHILES & JENREY.

UNENE (2 3 28 300 INNHO 3 39 QUZF CoBETENyD IEFEY »
Hoteascuys Qneumy 00 eCTECOTACIEANRY fULzuG EETORETETHOID
QRAIAMER Walerats OTILPUTHE, FOTAULRLERACT EEOPNTEY Andisy
AR, YA DOCERANNN OTODOMLE ALLE UONSEQIAETON THU =T TTH
TRl TelsIDN) GERANYY ¥ T OBE, ius HpoNNED, M Iodyoulos
SEMLDT (ENOOE. 072 CTODOHE ZANS, BAK A SyuAR, Nuser L
JWE B LN MumEA WS YEN, TR AOWAIONLNNOE SNENSINS, Talis
FEU, BOTDUNACTCH ¥ BEC B TANWNE YW&EMD, HOTOMM aroThes
ITRINADT OPNDPNTST RANOOT GNIAN, S8 CRONY COwETCHEY ¥ IR,

W MoarTRrey BANNE CoweroinE waTHN, Besan i oL Ny

OTONE WO KOFUIME TRODNSCIRT FEIeEon; ESlan SaN nodengti -
B4 POXI0E THINNTSCHES EXOHEl BasRTo JTNDETIN B Taliomd AT as
N CTSNENN ODETHILILNOCTE, ROTO0NY JaZeid OOTASIEN “uw Do

MR COMTRITCIAYINE ZocTaREEy (34 N ARYTEE LT AL O o=
oz CTpal.

C mpmsproN .-l"-l":"r
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H. I’ Bacos u HobesescKull 1aypeam no Xumuu akademuk
H. H. CeméHos (8 yenmpe).

N. G. Basov and Nobel Prize Winner
in chemistry Academician N. N. Semenov (in the center).
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Ha npasdHuke 6 ®HAHe 8 vecms saypeamos Hobesaeackoti
npemuetl. Caeea Hanpaso: H. I bBacos, A. M. [Ipoxopos,
/. B. Cko6eavybsi, M. [l. Muaauonwyukos. ®HAH, 1964 2.

THE ONE WHO DEFENDED
QUANTUM ELECTRONICS

D. V. Skobeltsyn had a unique ability to
understand the work of others, and a remarkable
ability to distinguish the main thing to be
developed. He timely assessed the prospects
of quantum electronics and provided, perhaps,
major support for this branch of science. As
confirmation of this fact, here is a not very well-
known episode from the history of the domestic
quantum electronics.

At the end of 1964 (after the Nobel Prize
awarding), at one of the meetings of the Presidium
of the Academy of Sciences, it was proposed to

Celebrations on the occasion of awarding the Nobel Prizes.
Left to right: N. G. Basov, A. M. Prokhorov, D. V. Skobeltsyn,
and M. D. Millionshchikov, FIAN. 1964.

transfer work on quantum electronics from FIAN
to industrial structures. D. V. Skobeltsyn was one
who opposed strongly that proposal.

In his speech he unequivocally rejected the claim
that there was nothing more for physicists to do in
the field of quantum electronics.

Recalling how many important achievements
were made at FIAN in this field in subsequent years,
one can only be amazed again and again how far-
seeing Skobeltsyn was. It is difficult to overestimate
the role of Dmitry Vladimirovich Skobeltsyn, a
nuclear scientist and a founder of high-energy
physics, who defended quantum electronics and
modern optics at FIAN. (N. G. Basov, N. A. Dobrotin,
A. I Isakov)
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COBETCKMI COI03

A. M. IIpoxopos u H. I' bacos
Ha 06.10%CKe JHCYypHaAa
«Cosemckuli Coto3» 3a dekabpw
1964 200a.

A. M. Prokhorov and N. G. Basov
on the cover page of the magazine
«Soviet Union», December 1964.




Ilpazonux 8 ®HAHe no nosody npucysxcdeHus Hobenaesckoll
npemuu compydnukam - H. I’ bacosy u A. M. [Ipoxoposy.

COSTUME PERFORMANCE

Alexander Mikhailovich and Nikolai
Gennadievich were honored at a large banquet
with comic scenes, where our employees played
the roles of the Swedish king, queen and their
retinue. Speeches were written for everyone,
everything was very solemn. Later on, there was
a feast with jokes, songs, dances, everything was
like at any banquet on some occasion: Barchukov
sang romances (he could sing very well), Lida
Kalchenko sang her favorite lyric song. Lyova
Kulevsky sang so that you listen (after all, he
studied with Baturin, the singer of the Bolshoi
Theater) and, I think, only because of his eyesight
he did not sing on the professional scene. And
how to forget the singing of Rolka Shabansky
or the singing of Volodya Cheremisinov, the
Conservatory graduate, a wonderful tenor and
pianist... (T. M. Murina)

Celebrations in the Lebedev Institute on the occasion of
awarding the Nobel Prize to N. G. Basov and A. M. Prokhorov.

| S

BunosHuku mopsxcecmea - H. I bacoe u A. M. [Ipoxopoes.

The heroes of the occasion: N. G. Basov and A. M. Prokhorov.
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Ha daue Ilpoxoposuix 6 [lepxywkoso. Caeea Hanpaso: H. I’ bacos, Y. TayHc, scena A. H. Bapuykosa, K. T. bacosa,
I’ A. IIpoxoposa, B. I’ Becenazo, A. M. [Ipoxopos, cynpyea TayHca @pencuc, Kupusaa IIpoxopos. 1965 a.

Prokhorovs’ dacha in Perkhushkovo. Left to right: N. G. Basov, Ch. Townes, the wife of A. I. Barchukov, K. T. Basova,
G. A. Prokhorova, V. G. Veselago, A. M. Prokhorov, Frances, the wife of Ch. Townes, and Kirill Prokhorov, 1965.

FANTASY OF SCIENTISTS

Townes' main works are devoted to radio-
spectroscopy, quantum electronics and its
applications, nonlinear optics, radio-astronomy.
Charles Hard Townes, independently of
A.M. Prokhorov and N. G. Basov, put forward the idea
of a new principle of generation and amplification
of electromagnetic waves and on its basis, together
with his colleagues, created the first quantum
oscillator - a maser on ammonia, 1954. In 1958,
together with A. Schawlow he substantiated and
patented the possibility of developing an optical
quantum oscillator.

Townes applied the methods of quantum
electronics and nonlinear optics for astrophysics
and, in 1969, together with others, discovered the
maser effect in space.

In his interview to Annie Jacobson, the journalist,
Charles Townes said that A. N. Tolstoy's book «The
Hyperboloid of Engineer Garin» (also known in
English as «The Garin Death Ray» - ed. remark),
published in 1936, inspired him to invent the laser.
All the years that followed after the Nobel Prize
award, Townes was in touch with his partners for
the prize - A. M. Prokhorov and N. G. Basov.

PIONEERS

N. G. Basov and A. M. Prokhorov in the USSR and
the author of these lines in the USA were the first to
undertake serious attempts to develop devices for
obtaining amplification under stimulated emission,
thatis, to create devices that are now called masers
and lasers. Their ideas and developments in the
field of quantum electronics have played a decisive
role in the development of this field in both science
and technology. (C. H. Townes)

BREAKTHROUGHS DETERMINING
THE 20™ CENTURY PROGRESS

<...> I would like to quote the words of another
great scientist, Nobel Prize Winner Zhores
Ivanovich Alferov. In his opinion, three discoveries
in the field of physics determined the technological
and social progress of the twentieth century. The
first one was the fission of uranium, discovered
by the German scientists Gann and Strassmann
in 1938; the second one was the invention of
transistors by John Bardeen, Walter Brattain and
William Shockley in 1947, which paved the way
for computer revolution. And the third one was the
discovery by Nikolai Basov, Alexander Prokhorov
and Charles Townes of the laser-maser principle,
which gave an impetus to the development of
many military and civil technologies. And first of
all, these are semiconductor lasers and fiber-optic
communication. (V. V. Apollonov)
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Y. Tayrnc 8 PHAHe. Ocmomp nabopamopuii. Caresa Hanpago: Ch. Townes visits a lab at the Lebedev Institute,
Y. Taymc, H. I’ Bacos, A. 3. I'pactok. Cenmsi6pb 1965 2. left to right: Ch. Townes, N. G. Basov, A. Z. Grasyuk. 1965.

Ha cemunape no keaHmosoil s1ekmpoHuke 8 nepsbwliii npuesd At the seminar on quantum electronics during
Y. TayHca 8 ®UAH. Caesa Hanpaeo: I M. Cmpaxosckuli, the first Ch. Townes visit to the Lebedev Institute.
A. H. Opaesckuli, A. M. [Ipoxopos, H. I’ bacos, . TayHc. Left to right: G. M. Strakhovsky, O. N. Oraevsky,
Mockea, cenmsi6pb 1965 2. A. M. Prokhorov, N. G. Basov, Ch. Townes.
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AFTER NOBEL PRIZE HOLIDAY

The holiday ended, and a very difficult period in life began for Nikolai
Gennadievich. The fact is that he immediately became very much in demand.
He was literally torn to pieces. Endless invitations began, speeches, promotion
to various posts. He had many public duties. But in his head, there was FIAN,
and only FIAN, as well as his «brainchild» - the Quantum Radiophysics Division.
(K. T. Basova)

Caeea Hanpago: A. H. Opaesckul, H. I’ bacos, 3. M. beseHos,
0. H. KpoxuH, HukumuH, Kosasesckuil.

Left to right: A. N. Oraevsky, N. G. Basov, E. M. Belenov, O. N. Krokhin, V. V. Nikitin, and D. V. Kovalevsky.
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Ha cemuHape. Ha nepsom psidy y okHa cudam (csaesa Hanpaeo):
A. H. Opaesckutl, B. b. PosaHos, H. I’ bacos, H. H. CobeabMaH,
0. H. KpoxuH. 1966 2.

DUTY OF A SCIENTIFIC LEADER

Young people are the subject of special concern
for Nikolai Gennadievich. In his opinion, true
progress in work is possible only when the growth
rate of new scientific ideas is ahead of the rate of
actual growth of the team of scientists. This gap
should be compensated by the influx of young
people who, coming to science, find themselves at
the center of the main scientific activity and have
good growth prospects. It is this circumstance
that allows young people to quickly become
independent and form a large well-coordinated
team. And the duty of the supervisor to focus on
the weak links of the team. (D. V. Skobeltsyn)

At the seminar: A. N. Oraevsky, V. B. Rozanov, N. G. Basov,
I 1. Sobel’'man and O. N. Krokhin are sitting in the first row,
1966.

Behind every idea of N. G. Basov is the creative
work of his students. Basov has a lot of students.
His scientific school enlists about 60 PhD's. They
are all interesting and bright personalities, in many
ways not similar to their teacher. All of them are
united by the desire to search for something new.
(A. N. Oraevsky)

PHYSICAL INTUITION

The scientific activity of N. G. Basov played a
vital role in the formulation of many problems
dealing with the development of quantum
electronics. Everyone who had had a chance to talk
about science with Basov remarked his unusual
physical intuition, the ability to discern the future
of the problem through the fog of the present day.
One of the examples is his deep insight into the
problem of the coherence of induced transitions.
(A. N. Oraevsky)
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3a svldaroujuecs HayHHbvle 00CMUNCEHUS

H. I’ Bacog 8 1966 200y 6bl1 u36paH deticmeumeabHblM
uneHom AH CCCP. C 1967 no 1990 200 oH - uaeH [Ipe3uduyma
Axademuu Hayk, a ¢ 1990 2oda - coeemHuk [Ipe3uduyma PAH.

For outstanding scientific achievements N. G. Basov was elect-
ed in 1966 as a full member of the USSR Academy of Sciences.
From 1967 to 1990 he was a member of the Praesidium

of the USSR Academy of Sciences, and since 1990, the adviser
to the Praesidium of the Russian Academy of Sciences.

Bbinucka u3z npomoko/ia u nocmaHos/eHue 06 u3bpavuu
H. I’ Bacosa deticmeumesibHbiM yaeHom AH CCCP. 1966 2.

Protocol and the resolution on the election of N. G. Basov
as a full member of the USSR Academy of Sciences, 1966.
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IN CREATIVE SEARCH

The creative path of N. G. Basov is the path of a
scientist who devoted all his time and talent to the
development of national science. Now N. G. Basov
is the head of a large research team united in the
Quantum Radiophysics laboratory.

Almost all laboratory staff are young people,
brought up by him from their student years.

Despite his numerous duties - the deputy
director of the institute, a member of the Presidium
of the USSR Academy of Sciences, a member of the
Higher Attestation commission, editor-in-chief
of the journal «Priroda» (Nature), the «Quantum
Electronics» journal, and other duties - he is living
the creative life of his laboratory, being at the same
time its leader and an active participant in most of
the works. (A. I Isakov, O. N. Krokhin, A. M. Prokhorov,
D. V. Skobeltsyn, I. I. Sobelman)

3

GRULEE COLPATNE ARARENIA DAYE COWIA COF

.H'Hi'f.l.l'!“h,.ll.”ﬂ‘!

| = B el
o Smmen
i7, Ao AUSrTIATIWAE ey K
e sl P LS S PR Jeiiki, Sl o
T e
‘rily ©OSAIES ANRLPUSE TRTW Lo i rgid 1y e |.'.'_|_ :
3 a2 s Jove T st COCE
IpETE MOSTUETE S Ui s swcssi biym COUFY
T T U
4 = &l LI T T e -
_ = =T VI e ]
£ o ™
i | IS |
JI — P
L - ol emag
Bl W% SR ik T
= T i1 b i
| ! = koAbl

A 1 ol -



Talent, constant scientific creative work and
the search for something new, the ability to
combine the interests of scientific research with
practical usefulness of the results - these are the
characteristic features of N. G. Basov.

If we try to evaluate the personal contribution
of N. G. Basov to quantum radiophysics and related
branches of science, it turns out to be extremely

high - only a small number of scientific directions
in this area were not influenced by him.

At the same time, it is practically impossible to
name any of the mostimportantbranches of modern
quantum radiophysics, which would not have been
developed by N. G. Basov and his team. (4. . Isakov,
0. N. Krokhin, A. M. Prokhorov, D. V. Skobeltsyn,
L I. Sobelman)
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I/;‘. E. Tamm, H. I’ Bacos, B. /1. 'uH36ype Ha o6u.ee A. M. [Ipoxoposa.
1. E. Tamm, N. G. Basov, V. L. Ginzburg at the jubilee of A. M. Prokhorov.

H. I Bacos, ?, B. /1. TuH36ype
Ha to6usee A. M. [Ipoxoposa.

N. G. Basov,?, V. L. Ginzburg at
the jubilee of A. M. Prokhorov.



Kcenus TuxorosHa u Hukoaail leHHaduesuy Bacosot
Ha 50-n1emuu Anekcandpa Muxatinosuyua [Ipoxoposa.
11 uross 1966 .

Kseniya Tikhonovna and Nikolai Gennadievich &‘Bﬂ M”Ha‘“y

at the 50* Jubilee of Alexander Mikhailovich Prokhorov,

July 11, 1966, COBETCKOMY HAFDHY! i

«TYPICAL REPRESENTATIVE
OF THE SOVIET ERA»

Nikolai Gennadievich never seemed to be «high
and mighty». Climbing the social ladder he did not
change, remained an open and accessible person.
He never needed money, he was the director of a
large institute, drove a black car «Volga», he was
given an apartment. Although he was, of course,
a typical representative of the Soviet era with
all its shortcomings. Before the authorities, for
example, he behaved very law-abiding. And with
his subordinates he remained democratic, even
too much. And, perhaps, was not very demanding
enough with the staff.

Physicists are special people, but they also
like to have fun. For example, N. G. Basov loved to
celebrate his birthdays. As expected, with vodka
and snacks. By the way, he liked to drink. He used
to say: «What a Russian does not like to drink», and
always celebrated his birthdays at the institute. For .
jubilees he used to invite friends home. We drank - ' B
champagne, then came stronger drinks. True, later =~ Omuem H. I bacosa, pykosodumes /laGopamopuu
he was drinking less and less alcohol. And he gave *6aHmosol paduogusuxu, neped compyoHuKamu.

up smoking. (Yu. M. Popov) Report of N. G. Basov, the Head of the Quantum Radiophysics
Laboratory, to employees.
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AS A LASER

Basov. A scientist with a worldwide reputation.
He rightfully occupies an honorable place in the
list of the most outstanding scientists. And at the
same time, he has the art of not emphasizing his
intellectual superiority and is being nice to talk to.

Restrained. Modest to the point of shyness.
When he listens - absorbs every word.

Likes to joke. Subtly appreciates the humor of the
situation. He laughs in a bass voice, as if justifying
his surname, just explodes with laughter.

And he has one more feature. [ have not seen it
with other people. Anyway, expressed so clear.

Here he is - smiling, listening, being silent. But
you even feel it, that he is like being charged with
some internal energy. The eyes darken and become
very deep. Crossing the room with wider steps.
From corner to corner.

And suddenly, like lightning, a phrase-aphorism,
as if he was discharged. And again, he sits silent
gaining strength.

Once, at the institute, when Basov's optical
quantum oscillator was turned on and the glass
tube began to blush, blush, as if preparing for a
very difficult job, and then it «shot» with a thin
ray, | thought: «Where have I seen something like
that?»

And suddenly I realized: «Well, yes. Basov, of
course. He's like the laser himself. “

[ wanted to immediately share my «discovery»
with the fellow-physicists, but remembering the
behavior of the laser, made a solid pause before
blurting out the phrase.

Blasted out.

Physicistsalso thoughtand thought, then nodded
their heads in sync:

- Looks like.

And then we also thought about it and, through
collective efforts, brought a theoretical base under
the stated thesis.

Man expresses himself in his works. Tchaikovsky
evenoutwardly resembles his music, softandlyrical.
Beethoven - powerful and heroic. And Leo Tolstoy?
At first glance, you would say that only such a
human being could write «War and Peace». So why
shouldn't a laser be like its master? (V. V. Anikeev)
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ﬂeeﬂmUKaHa/leaﬂ MOUWHAA /1a3epHas yCmaHoB8Kd HA HeoduMoB80M cmeKie «Kaﬂbmap», npedHasHaweHHaﬂ ons noJ/siyyeHus

naasmbusl ¢ mepMOﬂ()eprlmu napamempamu.

The «Kalmar» 9-channel powerful laser facility on neodymium glass intended to produce plasma with thermonuclear

characteristics.

LASER THERMONUCLEAR FUSION

The first public speech of N. G. Basov on the use
of laser radiation for heating the plasma to high
temperatures, when a thermonuclear reaction
becomes possible, was his presentation at the
meeting of the Presidium of the USSR Academy
of Sciences in 1962. Then in 1964 followed the
publication of the paper «Conditions for plasma
heating by the optical oscillator radiation» in ZhETP
written together with O. N. Krokhin. In 1968, Basov
and co-workers carried out the first experiment on
plasma heating by laser pulses of 10''s duration.
They managed to heat a specially prepared target
(a small ball) of thermonuclear fuel up to the
temperatures of thermonuclear synthesis and
observe thermonuclear neutrons. (P. G. Kryukov,
S. D. Zakharov, Yu. V. Senatsky).

These ideas and results were picked up by many
groups of researchers around the world, giving rise
to a wide scientific direction.

It includes the development of high-power
pulsed lasers, the study of plasma produced under
the action of a high-power laser pulse interaction
with matter, and the development of approaches
for solving the problem of thermonuclear energy
control.

In the early 70s, under the leadership of
N. G. Basov (G. V. Sklizkov, A. V. Shikanov, et al.) the
world's first multichannel laser facility for spherical
irradiation of thermonuclear targets was mounted.
The laser was named «Kalmar» and under that
name became widely known. Target compression

Cnesa Hanpaso: Mos00ble yuénvble I1. I Kprokos,

I0. B. Cenamckuii, C. /. 3axapos - aaypeamul [Ipemuu
JleHuHcKo20 Komcomona 8 1970 200y - 3a paspabomky
Memoda 2eHepayuu MOWHbIX 1A3EPHBIX UMNYALCO8

U UCno/1b308aHUe Ux 0.1 8bICOKOMeMnepamypHo20
Hazpesa NAasmbl.

Left to right: young scientists P. G. Kryukov, Yu. V. Senatsky
and S. D. Zakharov - Lenin Komsomol Prize Winners

in 1970 for the development of the method of producing
high-power laser pulses and their application

for high-temperature plasma heating.

up to high densities under spherical irradiation was
demonstrated on that setup and the thermonuclear
neutrons were produced due to target compression
and heating. Then these works became widely
known (USA, Japan, France). Basov's goal was to
develop a program of international collaboration
in this field of research. (A. N. Oraevsky)
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Yemanoeka «/leabdpun». Okmsibps 1975 2.

«CALAMARY»
AND «DOLPHIN» FACILITIES

In 1974, together
with  scientists from  the
Keldysh Institute of Applied

Mathematics, we proposed an
alternative scheme for low-
entropy compression using a
time-uniform laser pulse and
nonhomogeneous high-aspect
ratio targets. (Yu. V. Afanasyev,
N. G. Basov, P. P. Volosevich,
E. G. Gamaliy, O. N. Krokhin,
S. P. Kurdyumov, E. 1. Levanov,
V. B. Rozanov, A. A. Samarsky,
A. N. Tikhonov).

During the years that
followed, a large cycle of
experimental studies on

shell target compression was
carried out on the «Calamary»
(Kalmar in Russian - ed. remark)
installation, which fully justified
the chosen approach (N. G. Basov,
G. V. Sklizkov, A. S. Shikanov et
al.). We believed that the main
problem of laser thermonuclear
fusion with the use of thin shells
is associated with compression
stability.

Together with the theoretical
and numerical studies, in the
late 70s - early 80s years,

H. I’ Bacos, I’ B. Ckauskos,
_ C.II. ®edomos u 0. A. Muxaiinos.

N. G. Basov, G. V. Sklizkov, S. P. Fedotov and Yu. A. Mikhailov.

experiments were carried out on the 108-channel installation
«Dolphin» («Delfin» in Russian - ed. remark) that was mounted in
1982 for the compression of shells with an aspect ratio of ~ 100.
In those experiments, it became possible to achieve 3x103-fold
compression, which demonstrated a feasibility of stable compression
of such targets (N. G. Basov, G. V. Sklizkov, S. I. Fedotov and others).

We believe that the main issues here are a further development
of the physics of thermonuclear targets, especially in the field of
compression, the choice and creation of a driver for laser fusion, the
engineering and technical development of a laser thermonuclear
reactor, and ultimately, the project development for a laser
thermonuclear power plant that should be technically feasible,
economically viable, and safe for people and the environment.
(N. G. Basov)
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Cnesa Hanpaso: O. H. Kpoxun, H. H. Cobeabman, D. C. Paiizyrnos, akademuk H. I’ Bacos, 0. M. Ilonos,
A. 3. I'paciok, A. ®. [1lnomHukog u C. U. edomos. Okmsi6ps 1975 2.

From left to right: O. N. Krokhin, L. . Sobelman, E S. Fayzullov, academician N. G. Basov, Yu. M. Popov,
A. Z. Grasyuk, A. E. Plotnikov and S. I. Fedotov. October 1975.

In  experiments that
began in FIAN in 1982,
Basov, Sklizkov and Fedotov
demonstrated the possibility
of stable compression of
shell targets with an aspect
ratio of 100, reaching a
density of 8 g/cm? using the
108-channel «Delfin» laser
facility. Similar experiments,
but at high energies, were
carried out by Yamanaka's
group at Osaka University.
(G. Velarde)

Ha ¢poHe ycmaHosku
H. I Bacos u I’ Beaapde 8 ®HAHe. Ha 3ad0HeM niaHe compyd- «/leavgpun» 6 Jlabopamopuu
Huku ®UAH U. I Jlebo (caesa) u I’ A. BepeyHoea (cnpasa). /1a3epHOll NAA3Mbl.

N. G. Basov and G. Velarde at the Lebedey Institute and FIAN’s Scientists of Laser plasma Lab
scientists 1. G. Lebo (left), G. A. Vergunova (right). in front of «Dolphin» laser facility.
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E. P. Markin studies a ring gas laser, December 27, 1967.

THE IDEA OF DEVELOPING GAS-DYNAMIC
AND CHEMICAL LASERS

In essence, a laser is a device that converts
various types of energy into coherent light
(electromagnetic radiation) energy. Following
the creation of the first lasers, the possibility of
direct conversion of thermal and chemical energy
into laser radiation was discussed. Initial ideas
on using solid-state materials for this purpose
were of no success. In 1963, Basov and Oraevsky
proposed to try molecular gases for this purpose.
Ultimately, it was on this path that it became
possible to demonstrate a heat-pumped laser,
called a gas-dynamic laser. In the field of chemical

E. I[I. MapkuH 3a ucciedoganuem
K0/1b1{e8020 2308020 /1a3epd.
27 dekabps 1967 a.

lasers, N. G. Basov and co-workers came up with
the idea of developing pulsed chemical lasers
based on chain reactions and the concept of purely
chemical CW lasers. Alarge series of theoretical and
experimental researches in this field was awarded
the Lenin Prize in 1984. (A. N. Oraevsky)

First pages of N. G. Basov’s and A. N. Oraevsky’s W

Certificate of Invention on a chemical laser
and scientific paper on a gas-dynamic laser.
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J. @d.-m. H. B. A. [laHuaviyes

u uHxceHep B. /I. 3sopuikuH.

22 cenmsi6ps1 1975 a.

A high-power electroionization

gas laser. Dr. of Sciences in Phys. and Math.
V. A. Danilychev and engineer

V. D. Zvorykin, September 22, 1975.




Mouso0dbie yuéHble, 8bldguHymMble Ha hpemuto JIeHuHcko2o komcomoaa: B. B. Cagenves, B. A. [loazux, B. A. Co6oses,
0. M. Kepumos, A. A. HoHuH. O6¢cyscdeHue KOHCMpPYKYUU 8bICOKOIHEP2eMU1YHO20 3/1eKMPOUOHU3AYUOHHO20 1a3epa.
30 okmsibps 1979 a.

Young scientists nominated for the Lenin Komsomol Prize: (from left to right) V. V. Saveliev, V. A. Dolgikh, V. A. Sobolev,
0. M. Kerimov, A. A. lonin. Discussion on a high-energy electroionization laser design. October 30, 1979

EXCIMER AND ELECTROIONIZATION LASERS

N. G. Basov paid much attention to lasers, in
which an electron beam was used to some extent
for their pumping. Historically, this development
of research can be explained by the presence of
an experimental base in the scientific group of
N. G. Basov's former PhD student V. A. Danilycheyv,
who previously had dealt with semiconductor
lasers pumped by an electron beam. In this group,
in 1970, the first excimer laser was launched. An
electron beam was used to pump it. The laser, the
active medium of which was the Xe, dimer formed
undertheactionofabeaminliquid xenon, generated
in the VUV region of the spectrum at a wavelength
of A=175 nm. According to A. G. Molchanov
(Quantum Electronics, 2003), «it can be said with
certainty that the generation observed in 1970 in
the laboratory of N. G. Basov took place on several
types of excimers at once, including Xe," excimers
in gas.» However, no attention was paid to this fact
in 1970, and priority was given to the United States,
where the compressed xenon excimer laser began
operating two years later.

In 1971, N. G. Basov, together with E. M. Belenov,
V. A. Danilychev, and A. F. Suchkov, proposed a
new type of high-power electric-discharge carbon
dioxide laser, which was called an electroionization
laser (It is called an e-beam sustained discharge
laser in English - ed. remark). The laser is based

on a combined pumping, where the number
of electrons in the discharge is controlled by
an electron beam, and the energy spent on the
excitation of molecules is deposited due to the
electron acceleration in an external electric field.
A non-self-sustained electric discharge arising in
this case is not restricted by volume and pressure
of the gas, which is typical for self-sustained
discharges.

This circumstance made it possible to uniformly
excite large volumes of gas at high pressures (up to
tens of atmospheres). In electroionization lasers,
extremely high values of specific energy output and
efficiency are reached, and there is a possibility of
frequency tuning due to the wide gain bandwidth
associated with high gas density. Studies of pulsed
electroionization (EI) CO, and CO lasers performed
by Basov with co-workers at FIAN, made a scientific
foundation for the development of CO, and CO
lasers operating in continuous and repetitively-
pulsed modes. Industrial EI CO,-lasers of 20-30 kW
output power for technological applications were
developed in some industrial organizations under
his scientific supervision. He also initiated the
construction of a high-power pulse-repetition CO,
laser facility with average output power of 1 MW
and angular divergence close to the diffraction
one.
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CONVERTERS OF LASER EMISSION

Early experimental work on high-power lasers
carried out in the early 60s, showed that it is
often very difficult to combine high power of laser
radiation with its high quality, for example, with
low angular divergency of the laser beam.

In this regard, N. G. Basov put forward a fruitful
idea of a laser radiation converter.

Such converters are lasers pumped by radiation
of other lasers whose beam quality is desirable to
improve. The first experiments in this direction
were carried out within the framework of the
program on pumping semiconductor lasers by
radiation from other types of lasers.

In 1966, Basov with co-workers (I. I. Sobelman,
A. Z. Grasyuk, 1. G. Zubarev) proposed to use the
stimulated Raman and the so-called Mandelstam-
Brillouin scattering process for the converting.

Experiments performed made it possible to
significantly increase the energy density of laser
radiation and its brightness by several orders of
magnitude. Currently, this method is also used to
obtain coherent radiation in new spectral ranges.
(A. N. Oraevsky)

Pulsed electroionization molecular gas laser Klin-U.

The assembling of the installation is conducted by D. V. Sinitsyn.

PHASE CONGUGATION OF LASER RADIATION

Development of researches on stimulated
scattering by N. G. Basov's team led in 1971 to the
experimental discovery of the phenomenon of laser
radiation phase conjugation (B. Ya. Zel'dovich,
V. V. Ragulsky, F. S. Faizullov). The phase conjugated
wave has a unique property: when it moves back in
the opposite direction, it accurately reproduces the
wavefront at each point of its cross-section. This
property allows one to use phase conjugation for
compensating phase distortions of laser beams.

Passing through the laser amplifier, the
laser beam gains energy, but its wavefront is
deteriorated due to optical inhomogeneity of
the amplifying medium. If, at the output of the
amplifier, the amplified wave is phase conjugated
and reflected back in the opposite direction, then
during the reverse passage through the amplifier,
the wave both gets additional energy and all its
phase distortions acquired by the wave during the
forward passage are compensated. As a result of
the forward and backward passages, the radiation
leaves the amplifier having its original quality of
wavefront free from distortion due to imperfections
of the amplifier medium. (A. N. Oraevsky)
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SOLID STATE DISK LASER

The genius of academician N. G. Basov is involved
in the development of a solid-state laser - a disk
one, as well. True, this idea of his is already 55 years
old, but it is precisely the «Basov» principle of
constructing high-power laser systems that turns
out to be dominant at present and for a long time
in future. With the similar very favorable weight
factor as for the fiber one, nowadays this design
principle allows the implementation of high-energy
high-repetition rate repetitively-pulsed mode.

<..> It is not possible to combine the power
of more than 100 modules into a single beam
in the case of the mobile complex. The ideas of
academician Basov are still working today, since
only the development of a single disk of large
diameter makes possible further scaling of the
output power of such a laser at present.

It is just this way of implementing high-energy
disk lasers that we are developing today due to
Nikolai Basov- the true author of the idea of disk
geometry of the laser active body. (V. V. Apollonov)

NEODIMIUM GLASS LASERS

Inthe 1960s, along with crystallasers, phosphate
and silicate glass lasers became widespread. Quartz
glass fiber optics gained particular importance.

For work on optical quantum generators
based on neodymium glass and for mastering
their serial production in 1974 the group of
Soviet scientists and engineers - M. P. Vanyukov,
A. A. Mak, A. M. Bonch-Bruevich, G. 0. Karapetyan,
E. I. Galant, E. M. Dianov, P. G. Kryukoy,
Yu. V. Lyubavsky, E. A. Vershinsky, E. M. Koryagin,
B. N. Repin, B. V. Skvortsov - was awarded the
State Prize. (A. N. Oraevsky)

Yemanoeka ¢ mowHbIM ycuaumenem P
U3/yYeHus Aa3epa Ha pyouHe.

Installation with a high power ruby
laser amplifier.
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STIMULATION OF CHEMICAL REACTIONS
BY LASER RADIATION

N. G. Basov and his team performed the
first experiments on the initiation of chemical
reactions by infrared laser radiation. During those
experiments, a non-thermal (photochemical)
effect of IR laser radiation of moderate intensity
was found, when the rate of resonant excitation of
molecules was less than the decay rate of the exited
level.

An explanation for this phenomenon was found
on the basis of the parametric interaction of
vibrations in complex molecules.

I[sotopically selective chemical reactions of inert
nitrogen with oxygen, initiated by the excitation of
nitrogen molecules by stimulated Raman scattering
and electric discharge at low temperatures, were
experimentally observed.

Launching of the first in the USSR He-Ne laser.
Dr. D. S. Mash (right) with coworkers

One of the most attractive ideas for using laser
radiation to initiate chemical reactions is to force
them go along the allocated chemical bond.

The difficulty in realization of this idea is that
with sufficiently strong excitation of the molecule
the energy of the absorbed laser radiation is rapidly
distributed among many vibrational degrees of
freedom of atoms in molecules, which leads to the
weakest bond dissociation of the molecule.

N. G. Basov's collaborators succeeded in carrying
out the destruction of polyatomic molecules,
selective in the vibrational degree of freedom
(i. e., in the isolated bond), by the simultaneous
action of infrared and ultra-violet laser pulses.
(A. N. Oraevsky)

First pages of N. G. Basov’ et al papers on stimulated VUV
and laser compression of microspheres with deuterium.
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Caesa Hanpaeo: emopoli - B. /. Makapos,
H. I’ Bacos, M. B. Keadvtw. Hmaaus. 1969 a.

N. G. Basov is one of the outstanding Soviet
physicists. His name is associated with the
emergence of a new field of science - quantum
electronics.

N. G. Basov is a representative of the generation
of scientists whose creative activity belongs to the
post-war period, when the rapid pace of scientific
and technological progress attracted to science,

Bo 8pemsi npebvisaHus desezayuu

AH CCCP 8 T/IP. /lekabpb 1965 .

A delegation from the USSR Academy
of Sciences visits German Democratic
Republic (GDR), December 1965.

Left to right:
V. L. Makarov
(second), N. G. Basov,
M. V. Keldysh,

Italy. 1 969.‘

especially natural science, a lot of talented young
people.

If now we can say that Soviet science is at the
forefront of world science, then to alarge extent this
is the success of the young post-war generation of
scientists developing the rich traditions of Russian
scientific schools. (D. V. Skobeltsyn)
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Bo spems npebbleanus deaezayuu A delegation from the USSR Academy of Sciences visits German
AH CCCP 8 I/IP. lekabpb 1965 . Democratic Republic (GDR), December 1965.
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Inaswl dunsnomamuyeckux npedcmagumenbcms, akkpedumosaHHbvle 8 CCCPB, nocemusiu PHUAH.
JAunaomamam 6blau nokazaHsl 1a6opamopuu uHcmumyma. 28 Hosi6psi 1969 e.
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Heads of diplomatic missions accredited to the USSR visited the Lebedev Institute. The diplomats were shown
the laboratories of the Institute. November 28, 1969.
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HIGH IMPLEMENTATION RATIO

[ would like to note one feature of Nikolai
Gennadievich - a unique logic of thinking, which, as
it seems to me, did not develop along the simplest
path - from the foundations of physics, presented
in textbooks, to some more complex constructions.
Nikolai Gennadievich followed the opposite path -
from the final result.

Thereisawell-known story told by my colleagues
who worked with Nikolai Gennadievich in the mid-
1950s. I heard a few words about it from him too.
This story is related to the question of the width of
the maser spectral line.

Nikolai Gennadievich believed that in the case
of induced amplification due to regeneration in the
resonator the linewidth can be narrower than the
natural width of the transition line. The logic of his
reasoning was simple - after all, a maser is a self-
oscillatory system.

They say that L. D. Landau, whom Nikolai
Gennadievich went to consult to, initially rejected
such a possibility, since it would contradict
the uncertainty principle. However, later this
phenomenon found a natural explanation with
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the use of the principle of indistinguishability of
molecules entering the resonator and leaving it
in a certain quantum state. Apparently, Nikolai
Gennadievich was inherent in building his own
model of the phenomenon, and his vision was often
different from that of his colleagues, and probably
more complex.

Perhaps it was due to the fact that when
discussing a particular issue, it was sometimes
difficult for us, his students, to immediately
understand Nikolai Gennadievich, since he most
likely believed that the listeners mentally had
already passed the part of the path he himself had
passed.

[ am convinced that it was precisely this
professional quality of Nikolai Gennadievich
that became the main underlying condition
for the emergence of unusually bright ideas,
so characteristic of his creative biography. It is
believed that if at least one out of 10 ideas or
proposals is implemented, this is already a big
success. N. G. Basov’s implementation ratio was
much higher. (0. N. Krokhin)
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0. H. KpoxuH, E. I Tamaauti, H. I’ Bacos, I0. B. AjpaHacbes,
B. b. Po3zaHos. 1967 .

OUT OF THIN AIR RESULTS

Despite the high-intensity pace of life, Nikolai
Gennadievich continued to set new tasks and
solved them successfully: discoveries followed one
after another. The intuitive mindset helped him
with it.

His employees would say that Nikolai
Gennadievich took the results as if out of thin
air, without complex mathematical calculations.
Some of N. G.'s ideas seemed «crazy» at first
glance, but then they were often turned to life. So,

O. N. Krokhin, E. G. Gamaly, N. G. Basov, Yu. V. Afanasiev,
and V. B. Rozanov, 1967.

it was with the coherence of laser radiation, for
example: it was, as he wrote down somewhere,
just an obsession, it contradicted, at first glance,
the uncertainty principle. But it turned out that
this contradiction was successfully resolved - now
everyone knows it. The collegues called Nikolai
Gennadievich a generator of ideas, and he, in
turn, was very proud of them and rejoiced in their
success. (K. T. Basova)
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LASER RACE

In the early 1960s, when the idea of a laser - a
generator of a powerful coherent highly directional
light beam - began to overgrow with the «iron»
(slang for technical equipment - ed. remark) of
technical solutions in physics laboratories, there
appeared real opportunities for developing optical
quantum generators with high power and radiation
energy. Many scientists and military men in the
United States and soon in the USSR got the idea
about the possibility of creating a weapon that
would allow hitting the target with a «incinerating»
beam.

Thousands of scientists at the Ilargest
laboratories in the USA, the USSR, European
countries, Japan and China started working on
the development of lasers. The gist of the main
idea - amplification of the stimulated emission of
a large number of particles, atoms and molecules
placed in an optical cavity - turned to be very
great. The main scientific center of our country,
where pioneering work on quantum generators
and, in particular, on lasers was carried out, was
the P. N. Lebedev Physical Institute of the USSR
Academy of Sciences (FIAN - Russian acronym -
ed. remark)

Yu. M. Popov, V. S. Zuev, D. V. Kovalevsky, O. N. Krokhin,
and N. G. Basov, 1967.

In the early 1960s FIAN scientists, primarily
groups led by A. M. Prokhorov and N. G. Basov,
concentrated their efforts on increasing the energy
and power of laser radiation, as well as on the
search for new types of lasers. The Institute was
dominated by an atmosphere of optimism and
confidence in the possibility of achieving high
energy characteristics of lasers. (P. V. Zarubin)

FOR ADVICE - TO THE ACADEMY
OF SCIENCES

In 1963, Deputy Minister of Defense of the USSR
A. A. Grechko addressed the President of the USSR
Academy of Sciences M. V. Keldysh with the request
to evaluate possibility of military applications of
lasers. The latter, in turn, asked for the opinions
of the leading laser physicists from FIAN including
N. G. Basow.

In the response of the USSR Academy of Sciences,
the great potential of lasers for both scientific and
defense applications was emphasized and new
areas of research on increase of the energy of lasers
that existed at that time and development of new
types of lasers were proposed. (P. V. Zarubin)
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D. E. Ustinov, L. I. Gorshkov, A. P. Alexandrov, B. E. L'vov, N. G. Basov.

SUPPORTED BY USTINOV

N. G. Basov was, of course, the enthusiast
and driving force behind the high-power lasers
project.

In 1964-1965, it became possible to convince
the military-industrial leadership of the country,
first of all D. F. Ustinov, as well as a number of other
state and military leaders, that this problem, in
principle, could be solved.

It must be said that D. F. Ustinov, being an
engineer by education, deeply realized the decisive
role of science in the development of military
equipment, was accessible to prominent scientists
and designers, and supported with interest the
new projects that promised progress in military
equipment development. (P. V. Zarubin)
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WE ARE WORKING ON ... NEW TYPES
OF LASERS

And here I can tell about some other methods
of pumping, which had been used for lasers.
Those were the thermal pumping technique,
from which gas dynamic lasers emerged, and the
combined pumping which included an electron
beam previously used in semiconductors, and the
electric discharge technique. In 1970 a special type
of a non-selfsustained high-current discharge was
discovered; it was obtained for the first time by
V. A. Danilychev. Thus, so called electroionization
lasers appeared. In USA similar lasers were devised
at Los Alamos in Prof. K. Boyer’s group and at AVCO
by Profs. Kantrowitz, Daugherty and coworkers in
1971.In1966westartedinvestigationsinthevacuum
ultraviolet which resulted in the appearance of the
first excimer laser on xenon in 1970 (N. G. Basov,
V. A. Danilychev, Yu. M. Popov). We continue now
these investigations. Today we have quite a number
of new types of lasers, new materials, and new
methods of excitation. We are working on new
proposals concerning the methods of excitation,
new materials and new types of lasers.

Much work has been done on improving the
coherence of lasers by means of the stimulated
scattering. We succeeded in increasing, by about
three to four orders, the radiation coherency for
Nd-lasers, ruby lasers, and lasers on molecular
dissociation. Drs. A. Z. Grasiuk and I. G. Zubarev
were actively engaged in this work. There has been
achieved a considerable narrowing of the line,
reduction of the beam divergence; the radiation
brightness was increased by four to five orders.
This work is being continued. We have devised
various types of lasers to be used in laser fusion
investigations. For the fusion experiments it is
necessary to focus the radiation from the distance
of hundred meters, into a minimal spot, where a
very good radiative coherence is required. Various
experimental techniques were tried for that. One
can use lasers as pumping sources, and increase
considerably the coherence by the stimulated
Raman scattering, or the stimulated Mandelshtam-
Brillouin scattering (SMBS) technique. We
work actively with lasers based on stimulated
scattering. There was some other problem on the
way. The SMBS photons are propagating in the
direction opposite to that in which the photons
enter nonlinear medium. With what accuracy
does it happen? The investigation of this problem
resulted in the discovery of the phase conjugation
phenomenon. Together with some other
colleagues, Dr. F. S. Faizullov was awarded USSR
State Prize for the discovery of this effect, which is

also one of the means for increasing the radiation
coherence. So, for example, we have lasers with
the beam diameter of 4 cm, lenses of low quality
and focal length of a few meters, and they focus the
radiation onto the area of about 50 um, i.e. using
some intrinsic effects, we obtain the ultimate
diffraction divergence and the ultimate coherence.
This works has not yet been completed, it has many
other trends. We try to use the phase conjugation
in the far IR region for long pulses, for supershort
pulses. Later on, numerous investigations were
carried out at FIAN on the improvement of laser
parameters, the search for new laser materials,
or different methods of pumping. Here I'd like to
mention that about two thirds of the number of all
working lasers originated, in one way or another,
from the Lebedev Physical Institute. They are
excimer lasers, electroionization lasers, various
types of semiconductor lasers; all of them have
been proposed by us for the first time.

Then goes a three-level pumping, the thermal
pumping, including gasdynamic lasers, the
application of stimulated scattering for increasing
the radiation coherence; the discovery of the phase
conjugation method and its usage for increasing of
the spatial coherence; the photodissociation lasers
which were actively developed, viz. by V. S. Zuev
(the photodissociation laser was first proposed
also in FIAN By S. G. Rautian and I. I. Sobelman),
etc. One should also mention the chemical laser,
where many various methods for pulsed and CW
chemical lasers were proposed. For chemical
lasers a group of our colleagues was awarded this
year the Lenin Prize, which is the supreme award
for scientists in this country. A. N. Oraevsky is one
of the laureates of this prize. For semiconductor
lasers two Lenin Prizes were awarded, and at
present the USSR State Prize is proposed for the
semiconductor lasers on quaternary compounds,
in which the priority belongs to the Soviet
scientists. I wouldn’t discuss in detail the question
of priority here, since many scientists work in our
field of research, but the contribution of soviet
scientists is quite significant. All this is the result
of systematic work of many laboratories of FIAN.
Results of the first stage of this work are contained
in the Institute’s report of December, 1961. In that
report almost all types of lasers were mentioned:
Raman lasers, photodissociation lasers, a great
number of new crystals, semiconductor lasers.
The research program was fulfilled in the course
of three-four years, since 1958, when the wide-
scale laser investigations had been started in the
Soviet Union. The report contains many interesting
results. (N. G. Basov)
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PHOTODISSOCIATION LASERS . Y

FOR THE MISSILE DEFENSE SYSTEM B. A, Kamyuih u A. [ lempos (cnpaa)
20moesm K 3KenepumeHmam ycu/iumeJib

The development of photodissociation lasers tiodHo20 a3epa.
(PDL) played a special role in the work for missile V. A. Katulin and A. L. Petrov (to the right)
defense aims. The physical idea underlying the PDL preparing the iodine laser amplifier
was proposed by FIAN scientists S. G. Rautian and , for the experiment.

[. I. Sobelman in 1961.

N. G. Basov and O. N. Krokhin suggested using
this type of laser to achieve extremely high energy
characteristics when it is optically pumped by
radiation from high-temperature explosive sources -
powerful light radiation of a shock wave in a heavy
gas created by the explosive charge explosion.

PHOTOCHEMICAL LASERS

A special place in the work of N. G. Basov and his
staff is occupied by studies of photochemical lasers
pumped by radiation from a strong shock wave. The
shock wave propagates in the working substance of
the laser. Those works were carried out under the
scientific supervision of N. G. Basov by the teams
of two organizations - the Physical Institute of the
Academy of Sciences (FIAN) (V. S. Zuev and his
group) and the All-Union Institute of Experimental
Physics (Russian acronym is VNIIEF - ed.remark)
with the involvement of wider -collaboration
between branch research institutes and industry
later.

The result of that work was the development
of explosive-type iodine photodissociation lasers,
capable of generating high-power laser pulses,
currently considered as drivers that trigger the
reaction of laser thermonuclear fusion. Within the
framework of this concept, the explosive amplifier
of short pulses with the energy of 6 k] in a single
laser beam was created at VNIIEF. The work on
lasers with explosive pumping was awarded the
State Prize of the USSR.

In 1976, the iodine photodissociation laser
emitting up to 300 ] per pulse of nanosecond
durationwasbuiltatthe FIAN. Thelaser was pumped
by radiation from a powerful electric discharge. An
unusual solution of the pumping problem was that
the discharge was formed in the working medium
of the laser itself. The results obtained served as the
basis for the development and creation at VNIIEF
of a high-power Iskra laser facility that generated
a pulse with the energy of 30 k] per a quarter of
nanosecond.

At present, it is one of the three or four largest
installations in the world designed for research
in the field of laser thermonuclear fusion.
(A. N. Oraevsky)
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COLLABORATION
FOR HIGH-POWER LOCATOR

In 1962, theoreticians and experimenters of the
Vympel Design Bureau, where N. D. Ustinov headed
the laser laboratory, began to analyze laser location
systems and evaluate their capabilities arising
from the properties of laser radiation. Scientific
achievements of FIAN Basov's group in particular,
were the main driving force. Work on the use
of lasers at «Vympel» Design Bureau was being
carried out in constant contact with N. G. Basov and
his staff and to a large extent on their initiative.

That collaboration had been born even earlier,
in the course of work on the use of masers as low-
noise amplifiers of weak signals in the receiving
paths of missile defense system radars.

At the beginning of 1963, as a result of the
research carried out at the Vympel Design Bureau,
which relied on the work and forecasts on lasers of
N. G. Basov's group, a project for the design of an
experimental laser radar for missile defense, which
received the code name LE-1, was submitted to the
Military-Industrial Commission (MIC, the body
of state administration of the military-industrial
complex of the USSR).

The project was based on the work of FIAN on
research and development of ruby lasers.

The decision to create the high-precision
experimental locator LE-1 for determining the
HPBM (Head-Part of a Ballistic Missile - ed. remark)
coordinates at distances up to 400 km at the
Balkhash anti-missile test site was approved in
September 1963. Scientific management of the
work on the development of lasers for LE-1 was
entrusted to the Lebedev Physical Institute (the
laboratory of N. G. Basov). Lots of difficulties arose
in the course of work. By 1966, when it became
clear that the development of LE-1 would require
the efforts of not only the scientists, but of the
industry as well, primarily optical and electronic
ones, it had become necessary to develop and
master many new devices, technologies and
materials in mass production: high-quality ruby
crystals, electro-optical crystals for shutters that
control the shape of a laser pulse, special pump
lamps for lasers, highly sensitive photodetectors,
and much more. All those factors led to the fact that
the locator was built and began to function only in
the mid-70's. (P. V. Zarubin)

B. C. 3yes, 0. H. KpoxuH, H. I’ Bacos, H. H. Co6envman. 1967 e.

V. S. Zuev, O. N. Krokhin, N. G. Basov, and I. I. Sobel’'man, 1967.
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The BIG Soviet HE lasers ideas

e e e First scientific and engineering
e pin s A C R MR sman s 0B FERENRE design ideas aimed at creating

multimegawalt CW lasers and
multimegajoule pulsed lasers were
formulated by Soviet sciemtists and
engineers in as early as in 1963 !

:.'f:.i:.:- v - “Probably, it is possible to make generators
p T mr e s et e with energy up to 10 *-10 7 J ming an explosion of

b gy T ot conventional HE as a power source..” (Basov
E-: g s S meant laser gemerntors). Lasers with 10? pulse
Sat setmas LIS Aak. S S—— —— ENeTEy were also mentloned -  A-bomb
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radiation was snggested for pumping...

L

A declassified letter dated December 1963 signed by FIAN
(Lebedev institute) deputy director N.Basov and initiated by
O.Kkrokhin, addressed to the president of the Soviet Academy
of science M.Keldysh in reply to an inguiry by the Soviel
ministry of Defense.

N.Basov O.Krokhin
Only 1...10-joule class pulsed lasers were availablein 1963...

F

HATE COIGL CORETORD CONWSITHTERIE FRCGYIdm /
SLUFRODIR ESTTITTT el L SRy
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Omuém o HayyHo-uccaedo8amenbCKOl pabome no meme:
«Hccnedosanue 803moxcHocmeli co030aHUST MOWHO20
UMNY/NbCHO20 ONMUYeCcK020 K8AHMOB020 2eHepamopa

Ha py6uHe C UCno/1b308aHUEM Memodd MOOYAUPOBAHUS
do6pomHocmu pe3oHamopa ¢ aHepzaueli usay4ernus 50 [l
¢ mempa ycmaHosku 3a 10~7 + 10-% cex u nogbiuieHusi
3Hepzuu U3/y4eHUs 2eHepamopda 3d c4ém y8euYeHust
KOHYeHmpayuu XxpoMma 8 pybuHe u ygesiudeHust /UMbl
ycmaHosKu». 11 gpespass 1966 2.

Report on research work on the topic: «Studying

a feasibility of designing a high-power pulsed optical
quantum generator on ruby using a Q-switched resonator
with the energy of 50 Joules per meter of the installation
during 107-10® sec, and heightening the radiation

energy by means of increasing the chromium
concentration in ruby, and by increasing the installation
length, February 11, 1966.
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The work under the
program «Terra-3» made
it possible to increase the
energy and power of Photo
Dissosiation Laser (PDL)
radiation by millions of
times within 4-5 years and
to obtain, by 1970, such
radiation energy, which is
inaccessible in other lasers
even now.

Since 1969, the
Scientific and  Technical
Council (STC) under the
leadership of N. G. Basov
had become the think-tank
of the program. The council

included representatives
of many research and
design organizations,

representatives of the
Ministry of Defense and
the Ministry of Defense
Industry. In addition to STC
meetings, weekly scientific
and technical meetings at
N.G.Basov's were held, where
new ideas and projects were
considered, ways to solve
constantly emerging scientific
and engineering problems
were discussed. A program of
scientific research on lasers
(electroionization, chemical
pulsed and CW ones, Raman
lasers), on the study of the
processes of the impact of
laser radiation on materials
and military equipment,
on the propagation of laser
radiation in the atmosphere,
onlinearand nonlinear optics
oflasers and optical materials
resistant to laser radiation
was formed. (V. P. Zarubin)

@/JI c anepaueli 8 umnyavce 1 M/xc
(BHUHID).

Photodissociation laser,
pulse energy 1 Mj, VNIIEE.



TERRA-3 PROGRAM

In the autumn of 1965, N. G. Basov, the scientific
director of VNIIEF (Arzamas-16) Yu. B. Khariton,
the deputy director of the GOI (Russian acronym for
the S. I Vavilov State Optical Institute - ed.remark)
for scientific work E. N. Tsarevsky and the chief
designer of the Vympel Design Bureau G. V. Kisunko
sent a note to the Central Committee of the CPSU
(Communist Party of the Soviet Union - ed. remark)
about the fundamental possibility of hitting the
HPBM with laser radiation and where it was
proposed to deploy an appropriate experimental
program.

The proposal was approved, and the program
of work to create a laser firing system for missile
defense tasks was approved by the government
decision in 1966. The program received the code
«Terra-3». (V. P Zarubin)

PaccekpeuerHblii omyém 0 803M0}CHOCMU CO30AHUSA
MOWHO20 ONMUYeCcK020 K8AHMOB020 2eHepamopa
no npozpamme «Teppa-2». 1965 a.

Declassified report on a feasibility of designing
a high-power optical quantum generator by the «Terra-2»
programme, 1965.

Photodissociation Iodine Laser pumped bﬁe
explosion shock wave front radiation (EPDL)

In 1964 J.V.V.Kasper, G.C.Pimentel reported ihe first PDL. In 1965 N.G. Basov
and O.N.Krokhin su dgrutd to starlt a very high energy PDL program in the USSR
(T-3) . based on the ru of msing explosion shock wave front radiation in Xe as a
wnﬁ_high power and emergy oplical UV pumilll] SOnrce.

he shock wave radiation pumped PDL R&D program for T-3 was started in
cooperation of FIAN (V.Zuev et al), VNIIEF (S.kormer, G.Kirillov ¢t al, Sarav) teams
with participation of GOl and GIPKh (Leningrad) teams. “Luch™ (V.K. Orlov's team)
— designed several industrially produced EPDL models.

IODINE EXPLOSION PUMPED PHOTODISSOCIATION
LASERS

MERROR - 0= 10 120 F,uﬂm“tm;m FLAT WMOOW
=d =48 —J-— 3

V.S.Zuev (Lebedev) : f ;
EPDL theory s —

) wms(’f[ =100 1 1966

= 3 =Ty £ "20kj1967

A, s Ve ™0 3o 1968

EMe30 L,',J f..!_:'ﬁ!“_____] i I Mj 1969

-t

FIAM, VNIIEF, CKH

G.A Kinllov (VNIIEF) EPDL's had modular design and the pulse
HE EPDL energy  was determined by number of
expenments modules
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JYacmomHo-umMnynbCcHbll 31eKmpoUoHU3ayUOoHHbL 1azep 3/01. Repetitevely pulsed electroionization
(e-beam sustained discharge) laser 3D01.

Raman lasers — “summators”

First PDL’s demonstrated poor divergence ~ 100 times diffraction limit. In
1966 N.Basov, [.Sobelman with their coworkers proposed to use a HE
Raman laser (RL), pumped by poor beam divergence PDL(s) as a solution of
the problem. Good RL elliciency and good optical humuﬁ:utit}' of the RL
active media (becaunse of good efliciency) produced an elfective two-stage
laser system. High energy experiments with use of several independent
PDL’s were performed successfully at the Sary-shagan test ground in
Kazakhstan,

- : Multimirror raster optical system used for insertin
Fulsed lignid oxygen the radiation of several HE PDL, (outside behin
Raman laser AJ-ST _ the high quality 3 m fragment protection window)
pulse énergy -~ 920 Kj - ———
400 mm aperture
Efficiency - T0%

400 mm glass
oplics damaged
by HE RL E.Zemskov -
radiation =hence HE RL
fused sllica was ° summators
H""--.._ used ' . rru ram
RL test site eader
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C0,-nazep mezasammHuozo kaacca (OKE «Padyza»).

ADDITIONAL RESOURCES FOR THE TERRA-3
PROJECT DEVELOPMENT

In 1970-1976,  design-and-experimental
work on high-power lasers under the scientific
leadership of the FIAN continued.

Those works required a significant number of
field experiments to work out the design details
and to study the propagation of a powerful beam
along a real path.

Insufficient testing grounds hampered the
development of work not only on PDL, but also
on other high-energy lasers: CO, and CO lasers,
chemical and solid-state lasers. That was soon
realized by N. G. Basov, therefore, the search for a
laser testing ground began with his support. The
site was found 20 km southwest of Vladimir, and
the USSR Ministry of Defense agreed to provide
it. At the beginning of 1971, a decree of the USSR
Government was issued on the development of

Megawatt-class CO, laser, (Special Design Bureau «Raduga»).

the Interdepartmental research and test center -
«Raduga» («Rainbow» in English - ed. remark)
Design Bureau. A pilot plant for the production of
high-power lasers was also built.

On the test base, work on lasers of various
types: solid-state, CO, - and CO-lasers, metal vapor
lasers, etc. was carried out. N. G. Basov repeatedly
visited the «Raduga» Design Bureau, discussed the
results of work on high-power lasers, arranged
meetings of the Scientific and Technical Council
with the participation of all the leading laser
scientists in the country, which were sometimes
attended by the presidents of the USSR Academy of
Sciences A. P. Alexandrov and G. I. Marchuk.

The results of the work were demonstrated to
the leaders of the USSR Government, ministers,
military leaders. (P. V. Zarubin)
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LASER GUIDING

In the autumn
of 1981, the largest
military exercises were
held in the USSR with
the involvement of all
types and branches of
the troops. Not a single
battle during the Great
Patriotic War involved
such an amount of
artillery per 1 km of the
front line.

The post-war period

The «Terra-3» program

- The idea to study the possibility to use HEL for anti-ballistic
missile [ABM) terminal defense mission was concelved In 1964 by

N.G.Basov and O.N.Krokhin.
- From the very heginning it was clear to them that BM warheads are

efficiently thermally protected for reentry. Hence the mechanical
recoll pulse produced by high NMux density pulsed lasarirradiation and
resulting fast target surface evaporation was suggesited by O.N. Krokhin
as a possible mechanism for damaging the target.

-In 1966 the “Vvmpel® design bureau leader G.V.Kisyn'ko supported the
proposalto study the possibility of using lasers for ABM -first for high
precizsion laser radar and subzequently az a weapon.

= The photodissociation lodine laser pumped by explosion shock-wave
radiation (EPDL) was proposed (by Basov and Krokhin) as the Ieading
contender HEL for "T-3"

-The idea was endorsed by Y.B.Khariton - sclentific leader of the Soviet

¥ 'lr
was characterized by In Sarov (VNIIE

the rapid development
of science and
technology, which
resulted in a change in
the parameters of the
tactical and operational
tasks of the Soviet Army.
And the creation and
development of such
a science as quantum electronics resulted in the
development of laser weapons.

In this regard, these exercises worked out the
issues of interaction and development of all new
types of weapons and the methodology for their
use.

In particular, applications in the USSR Armed
Forces laser systems, the inventions of which were
carried out by a team headed by the outstanding
scientist N. G. Basov, were considered. For display
at the exercises, laser equipment and performers
from among the military unit under my supervision
were prepared.

To demonstrate the work of combat crews,
Marshal N. V. Ogarkov, academician N. G. Basov
were invited to the exercises, to whom Colonel
General Mikhailov N. A. reported on the scheme of
laser guidance for destruction of enemy defensive
equipment.

The result of the work of combat crews was
observed by the invited ministers of the USSR
defense industry and the leadership of the USSR
Armed Forces. The «enemy» was a well-equipped
command post that was destroyed by a mortar
mine guided by a laser beam.

After the experiment on laser guidance and
destruction of the object, academician N. G. Basov
assessed positively both the actions of the military
personnel and equipment. (N. A. Mikhailov)

M.G-Basov

and EEN.Tsarevsky - Vavilov State Optical Institute = [GOT)

O.N Kroidm

nuclear waapnngrngram at the All-Union Experimental Physics Institute
)

Y. B Khariton G.VKisyn'ka
HIGH PRECISION LASER LOCATOR
The range experimental laser installation

consisted of the lasers themselves (a block of
19 ruby lasers and a CO, laser), the beam guidance
and retention system, the information complex
designed for ensuring the functioning of the
guidance system, as well as the high-precision laser
locator 5N27, designed to accurately determine the
coordinates of the target.

The capabilities of the 5N27 locator made it
possible not only to determine the distance to the
target, but also to obtain accurate characteristics of
its trajectory, the shape of the object, its size (non-
coordinate information).

With the help of 5N27 locator, space objects were
observed. Tests were carried out at the complex on
the effect of radiation on the target, and on pointing
the laser beam at the target.

With the help of the complex, studies were
carried out on pointing a low-power laser beam
at aerodynamic targets and on the study of the
processes of laser beam propagation in the
atmosphere. (P. V. Zarubin)
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Scientific experimental complex (SEC) “Terra-3"
In 1966 the “Terra-3" program leaders [rom "'.u"}rm'!lul" started to develop

a bhig field test-site at Sary-Shagan ABM test groun

for large-scale

experimental studies ol the (supposed) possibility to use a HEL pulse to
damage BM warheads on their terminal atmospheric reentry phase.

Pigtvasrs 16

W= 1969 project

| o] 19 pplem
W Thew 3 aas o [t
0y N e e e B ———— T
l i ra
P —— Y Py

1974 project

Py P
188 g

RESULTS OF THE DEFENSE PROGRAM

The Terra-3 program resulted in the tremendous
rise of both the scientific and technical level of
research and development of high energy lasers in
the USSR.

The energy parameters of lasers achieved in the
late 1960s and mid-1970s has not been surpassed
to this day. In the course of research, for the first
time, theideas of nonlinear optics, laser beam phase
conjugation, in particular, were applied to high-
energy lasers. For many years, the main driving
force behind those programs was intellectual
power, inexhaustible energy and scientific vision of
Nikolai Gennadievich Basow.

In the mid-1980s, laser weapons were tested,
which alsoincluded targets shooting - aerodynamic
targets and ballistic missiles mounted on special

stands that simulated various stages of missile
flight.

The SEC project had been
reviewed and remade several
times in 1966-1975 as deeper
understanding of different laser
technology and target
vulnerability has been achieved.
SEC wasnever completed, and
only the beam pointing system,
including laser radarand some
auxiliary lasers were really built
and partially tested...

Thus, it was being found out what energy the
beam must have in order to hit the target. Those
experiments showed that the parameters of the
laser beam capable of destroying the head part of
ballistic missiles cannot be implemented on the
«Terra-3» complex.

The installation was not put into operation
and did not work in full, it did not solve combat
missions. The construction of the complex was
not fully completed - only the guidance system,
auxiliary lasers of the guidance system locator and
the power beam simulator were installed in full.
(P. V. Zarubin)

«We failed to make strategic laser weapons,
but we have advanced laser physics very well!
We have created a good scientific school in the
countryabletosolve complexscientificproblems.»
(N. G. Basov)
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Tocnpemusi CCCP 1978 20da. Caeea Hanpaso: B. A. /laHusvives, The USSR State Prize 1978. Left to right: V. A. Danilychev,
H. b. Kosw, 3. M. besenos u A. @. Cyukos. 30 siueapsi 1979 a. I. B. Kovsh, E. M. Belenov, and A. F. Suchkov. 30.01.1979.

OmKpbsimo Hogoe s18/1eHuUe — 06paujeHue 804H08020 A new phenomenon is discovered: the phase conjugation.
¢porma. Aemopwsl omkpsimusi (cs1e8a HaNpaso): The authors of the discovery (left to right): E S. Faizullov,
@. C. datizynnos, b. 4. 3envdosuy, B. B. Pazyavckul, B. Ya. Zeldovich, V. V. Ragulskii, O. Yu. Nosach
0. I0. Hocay u B. U. [lonosuues. 1980 2. and V. 1. Popovichev,1980.
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IIpedcedamens [Ipesuduyma Bepxosrnozo Cosema CCCP H. B. [lodzopHulii epyvaem

H. I’ Bacosy opdeH JlenuHa. 1967 2.

Chairman of the Presidium of the USSR Supreme Soviet N. V. Podgorny hands

N. G. Basov the Order of Lenin. 1967.

WITH THE SUPPORT
OF SKOBELTSYN AND KAPITSA

Quantum radiophysics, or, perhaps more
precisely, laser physics, was the subject of
Nikolai Gennadievich's constant passion, and
all his colleagues and collaborators knew it. Yet
40 years ago, when lasers just appeared, Nikolai
Gennadievich predicted almost a new scientific
and technological revolution associated with this
discovery. Many people thought then that it was
too big an exaggeration. However, right now the
intensive implementation of lasers into modern
technology is taking place - from the use both in
endoscopic and ophthalmic operations and in
transcontinental communication lines, for ultra-
precise measurements and CDs and laser printers.
[t is obvious that such a long period - 35-40 years
which were needed for the start of the impetuous
practical development of that fundamental

discovery - can be explained by the originality of the
discovery, which provided mankind with a device,
for the realization of the possibilities of which it
was necessary to create a new technological base
and revise the existing technical concepts.

One can only marvel at the great intuition of
Nikolai Gennadievich - and these are not just
nice words, since me myself remember well what
skepticism his prediction of the development and
introduction of lasers caused among many people.

By the way, here I cannot help mentioning that
Nikolai Gennadievich was always supported by
Dmitry Vladimirovich Skobeltsyn and that one
of those in the Presidium of the USSR Academy
of Sciences who showed constant interest in his
speeches on that topic was Pyotr Leonidovich
Kapitsa. (0. N. Krokhin)
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Title page of the Ann. Rev. Astron. Astrophys. Journal
with Victor A. Ambartsumian autograph «Dear Nikolai
Gennadievich ...»



LlepemoHus HaepascdeHus yuéHoix Akademuu Hayk CCCP 6 yvecmsb 50-1emust Okmsbpbckotl pegoatoyuu. Cpedu npucymcmaeyr-
wux (8 nepsom psidy) akademuxu: b. A. Kazauckuii, b. M. Bya, I’ B. Kypdiomos, /. B. Cko6eavyuin, A. B. [letige, M. B. Keadwiuw,
A. H. Hecmesinos u dp.; H. I’ bacog - nsimblil ca1e8a 80 8mopom psidy.

L] # _'

152



—— =W I TEEE

157 I —

Ceremony of rewarding scientists of the USSR Academy of Sciences in honor of the 50" anniversary of the October Revolution.
Among those present in the first row - academicians Kazansky B. A., Vul B. M., Kurdyumov G. V, Skobeltsyn D. V, Peive Ya. V,
Keldysh M. V,, Nesmeyanov A. N. and etc.; in the second row the fifth from the left is Basov N. G.
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MEDICAL LASERS

In 1972, N. G. Basov, together with the team he
led,became interested in opportunity ofendoscopic
laser operations - today they are well-known, but
then it was the very beginning. Lasers were already
used in surgical operations, but to a very limited
extent, — in eye surgery: since the eye is transparent
it is possible to launch the laser beam into it, and
weld the retina if it has detached, or punch a hole in
tissues at elevated pressure (glaucoma).

Professor, now a Corresponding Member of
the Russian Academy of Medical Sciences Yuri
Mikhailovich Pantsirev (he works at the Second
Moscow Medical Institute (now the N. I. Pirogov
Russian National Research Medical University - ed.
remark))raised the question of using the endoscope
that just appeared at the time. The endoscope is
passed into the stomach through the esophagus
and allows you to treat various kinds of diseases,
primarily the ulcer. The idea was good, but it
took about four years to implement it, we studied
how radiation affected the gastric mucosa, what
wavelength of radiation to choose, how to bring
light there, that is, it was necessary to specially
produce a channel - the same optical fiber that
was used for communication, but different sizes,
different elasticity, etc. So, in 1976, together with
physicians, we developed a method for coagulating
bleeding - it was implemented for the first time in
the world. By the way, while the experiments were
being carried out the staff of Nikolai Gennadievich
Basov's laboratory were waiting for urgent calls at

Ha Yuénom coseme. 4 mapma 1968 2.

At the Scientific Council. March 4, 1968

night, because usually massive stomach bleeding
requires emergency intervention. Ambulances
came for them and urgently took them out to the
hospital operating room. (0. N. Krokhin)

LASER PROGRESS IN MEDICINE

In 1982, a laser surgery laboratory was
established at FIAN. Now this laboratory works in
close collaboration with the All-Union Cardiological
Center, All-Union Laser Medical Center, Institute
of Gastroenterology, Kaunas Medical Institute.
As a result of the work, laser operations on
the heart and vascular system entered medical
practice: formation of a new vascular system of the
myocardium by laser channeling, targeted damage
of the conduction pathways of the heart (Hiss
bundle) in order to combat arrhythmia.

Lasers are widely used for gastric resection
operations, treatment of trophic ulcers (CO, laser,
60 W), to stop gastric bleeding, remove polyps,
sterilize wounds with subsequent increase in
the effect of antibiotics (Ar-laser, 10 W). High
brightness oflaser light seems to be associated with
the effectiveness of laser therapy. (N. G. Basov)
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Hnicenep I1. /]. Bepe3uH (caeea) u m. H. ¢. H. H. KomnaHey 3a uccie-
dogaHueM cgolicme ynpag/isieMblX MpaHcnapaHmos, npedHas3Ha-
YeHHbIX 0151 onmuyeckoll 06pabomku uHgopmayuu. Hosi6ps 1972 2.

OPTOELECTRONICS

In 1970, on the initiative of N. G. Basov at the
Quantum Radiophysics Division (QRPD), within
its structure, very actual at that time research
was being carried out, the research aimed at
creating a parallel computing system operating
on the principles, materials and methods of
optoelectronics. In particular, the possibility of
creating optical switches based on injection lasers,
MDM and MDS structures was studied, as well as
electrically and optically controlled spatial light
modulators (transparency filters), including liquid
crystal ones, materials for archival memory and
holographic information processing methods,
photosensitive detectors and converters of optical
signals, etc.

And although electronic calculations turned out
to be more efficient, the results of the fundamental
research carried out turned out to be in demand
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Engineer P. D. Berezin (left) and junior researcher

L. N. Kompanets study the properties of controlled
transparencies intended for optical data processing,
November 1972.

for many fields of science and technology, including
laser physics, optics, computer science. Those
results were awarded three State Prizes, and the
following employees of the QRPD became laureates
A. P. Bogatov, P. G. Eliseev and B. N. Sverdlov in
1984, A. S. Nasibov also in 1984 and A. A. Vasiliey,
I. N. Kompanets, A. V. Parfenov in 1985.

Four teams of employees conducting research in
the field of optoelectronics, in 1990 became part of
the established Department of Optoelectronics as

e Laboratory of injection lasers,

e Laboratory of semiconductor lasers with
electron pumping,

e Laboratory of optoelectronic processors,

e Laboratory of ultrafast Optoelectronics and
Information Processing. (I. N. Kompanets)
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THE HERO OF SOCIALIST LABOR H. I Bacos cpedu y4éHblX, KOMOpbIM NPUCYHCOEHO 38AHUE

leposi Coyuanucmuueckozo Tpyda, y llpedcedamens

IIpe3uduyma BepxosHozo Cosema CCCP H. B. [IodzopHozo.
Greatisthe contribution of N. G. Basov to the 13 mapma 1969 2.

organization of works on quantum electronics. N. G. Basov among a group of scientists marked by the title
Following his initiative, a number of branch of the Hero of Socialist Labor at the chairman of thePresidium
research institutes engaged in various applied of the USSR Supreme Soviet N. V. Podgorny. March 13, 1969.
tasks of laser technology were established.
These research institutes work closely and
fruitfully with FIAN scientists in solving
urgent problems of creation and industrial
implementation of quantum electronics
devices.

Under the leadership of N. G. Basov, a
number of comprehensive programs for the
development of the most important areas of
quantum electronics were developed and
implemented.

As a result of this activity, N. G. Basov was
awarded the Star of the Hero of Socialist
Labour.
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Ilocae epyuenus PUAHy opdena Jlenuna. Kpemaésckuti
Jeopey cwve3dos (1969 2.). B nepsom psidy (caesa Hanpaso):
H. I’ Bacos, A. H. Jle6edes, /l. B. Cko6eavyvwiH, A. H. Hcakos,
I1. A. YepeHkos.

POLYPHYSICAL NATURE OF THE INSTITUTE

The complexity of the work allows FIAN to
successfully solveits task: toensure the emergence
and development of new areas of physics.
The staff of the institute includes scientists of
practically all physical specialties - researchers
of both micro- and macrocosms. High energy and
cosmic ray physics, theoretical physics, optics,
quantum electronics, plasma and space physics,
semiconductors, superconductivity...

Such a polyphysical nature of FIAN, which
implies the unity of diverse studies practically
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After FIAN was awarded the Order of Lenin.
The Kremlin Palace of Congresses (1969). In the first row from

left to right: N. G. Basov, A. N. Lebedev, D. V. Skobeltsyn,
A. I Isakov, P. A. Cherenkov.

on the whole front of physical science with
the focus on several main directions, makes it
possible not to miss a single major problem in the
development of science or economy of the country.
This polyphysical nature of the Lebedev Institute
being developed allowed one, to select full-grown
groups and laboratories as independent scientific
institutions, without changing FIAN's nature
without violating the wholeness of the Institute,
preserving its main value - a unique scientific
team. (N. G. Basov)
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Texcm doksada H. I' Bacosa «Ilepcnekmugsl pazgumusi
K8AaHMoBol 31eKMmpOHUKU.

The text of Basov’s report «Prospects for the Development
of Quantum Electronics»
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H. I’ Bacos ¢ npeaudernmom AH CCCP M. B. Keadviwem.
N. G. Basov with the President of the USSR Academy

of Sciences M. V. Keldysh. | w 'E,.'{.'
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Order on awarding academician N. G. Basov the Order
of Lenin. December 13, 1972.
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DIRECTOR OF THE P. N. LEBEDEV
PHYSICAL INSTITUTE (FIAN)

<...> Speaking about the results of N. G. Basov's
activity, first of all, one should mention the unique
team of the Laboratory of Quantum Radiophysics
that just bit by bit was getting together around him
from the beginning of the 50s, from the first steps of
his scientific activity. By the mid-1980s it consisted
of more than 300 scientists and specialists. Many
important areas of laser physics were born there,
theoretical and experimental research related
to the development, creation and application of
lasers in scientific research and many other areas
was carried out. The Basov's Laboratory (later the
Department/Division) of Quantum Radiophysics
was well known in the scientific world and
influenced significantly the activities of domestic
and foreign scientists for decades.

Moreover, the role of Nikolai Gennadievich
himself was exceptionally high. He himself
determined the topics of research or, with the
development of the team he supported the ideas
and proposals of his co-workers. He was aware of
all current work, so meetings with and visits to him
were not only the reports on the implementation of
the tasks, but they were also interesting and useful
discussions for the participants. The work of the
Laboratory was under close attention of foreign
scientists. Soviet scientific journals and FIAN
preprints were promptly translated in the West.

Not once, our participants of international non-
laser conferences told me that, having learned
where they were working, the foreigners asked a
lot of questions about the newly published papers
of the laboratory staff, which had nothing to do
with the subject of the conference. <...>

<..> Basov's scientific and organizational
activity was of great importance not only for his
Laboratory, but also for the work of all the staff
of the Physical Institute, for its development from
the beginning of the 60s to the end of the 80s. It
was just at that time when FIAN, (it was called a
«polyphysical» institute then), entered a number of
advanced centers of physical science in the USSR.

In 1958, the thirty-six-year-old Doctor of
Physical and Mathematical Sciences N. G. Basov
was appointed deputy director of FIAN. Having
worked in this position till 1973, he replaced
D. V. Skobeltsyn as the director and headed the
Institute till 1988. His circle of contacts was
unusually wide and included employees of all
specialities and ranks. Together with Skobeltsyn,
he regularly (in the usual course of work) visited
all divisions, including the branches. In addition,

he did a lot of public work, and that caused the
jealousy of his co-workers, who thought they were
not given sufficient attention. For a certain period,
he was at the same time the secretary of the FIAN
Communist party committee.

In the first years of his deputy directorship,
Basov got acquainted in detail with the topics and
the state of affairs in all laboratories, which later
enabled him to effectively help them both in the
scientific and administrative aspects. His high
prestige among the FIAN staff could be explained,
first of all, by his talent as a universal physicist
and his passion for everything new. He quickly
went deep into the work, sought to highlight the
key problems and find solutions, involving the
participants into the discussions by his ideas and
conviction.

Such visits and attention, as well as real support
of the administration in search of funding and
equipment, stimulated scientific activity and
inspired the employees, developing a creative
working atmosphere in the teams. All this applies
not only to lasers, but also to all scientific research
areas of the Institute of that time without exception:
semiconductor physics, optics, spectroscopy
and luminescence, radio astronomy, plasma and
accelerator physics, nuclearand space physics, solar
physics, cryogenic technology, etc. Many researches
were carried out according to the decisions of
higher organizations and other institutions. <...>

<...> Evidently, believing that new knowledge
comes from experience, he paid much attention to

H. I’ Bacos Ha Paduoacmponomuueekoli cmaHyuu PUAH

8 2. [IlywuHo c 3asedyrowum nabopamopuetl A. /l. Ky3omMuHbiM
(cnesa) u 21a8HbIM KOHCMPYKMOPOM paduome1eckonos

I /1. Kanauéswim, 1980 2.

N. G. Basov at the FIAN Radio Astronomy Station in the town
of Pushchino (Moscow Region) with the head of the laboratory
A. D. Kuzmin (left) and chief designer of radio telescopes

P. D. Kalachev (right),1980.
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Hazpascdenue PHAH opdeHom Okmsabpuckoll pegoaoyuu

8 KosionHom 3ane Jloma Coro3os. [Jupekmop PUAH

H. I’ Bacos - Ha nepedHem niaHe co 3HameHem PHAH.
Caesa- 3amecmumes [Ipedcedamens Coeema MuHucmpos
CCCP, npedcedamenw [ocydapcmeenHnozo komumema CCCP
no Hayke u mexHuke I. U. Mapuyk. Cnpasa -

compydHuk PHUAH A. H. [o108awKuH, c1e80 0mM He20 —
akademuk I’ K. CkpsibuH. Mockea, maii 1984 2.

FIAN is awarded the Order of the October Revolution

in the Hall of Columns, the House of Unions. Director of FIAN
N. G. Basov with the banner of FIAN is in the foreground.
Left - Deputy Chairman of the Council of Ministers

of the USSR, Chairman of the USSR State Committee

for Science and Technology G. I. Marchuk.

Right - FIAN scientist A. 1. Golovashkin, to the left of him -
Academician G. K. Scryabin. Moscow, May 1984

improving the accuracy of physical measurements,
aswell as settingup new experiments and designing
special physical installations for it.

With active support, and sometimes on the
initiative of Basov, radio telescopes, accelerators,
large plasma facilities, high-power lasers were
under development at FIAN, several laboratories
and departments were engaged in the work on
the programs and equipment for space research
from satellites and ground stations, for the first
time in the world the technological processes for
mass production of targets for laser thermonuclear
fusion were developed, the relevant technological
installations were designed, and their small-scale
production for domestic and foreign laboratories
was set up at Troitsk site of the Lebedev Physical
Institute.

Atthe dawn ofthelaserera, in hisownlaboratory,
he began working on quantum frequency standards
and laser ranging of the Moon and satellites, that
resulted in multiple increase in measurement
accuracy. In early 1960s, a hydrogen maser was
developed at FIAN.

Only 10 years later N. G. Basov became the
director of the Institute, but his exceptional abilities

of scientific foresight, the ability to
find and involve talented people,
and the state-oriented approach to
business are already manifesting
themselves. <...>

<...> Onthe background of his wide
range of interests, one should mention
Basov's special attitude to theoretical
research, and that was also noted by
D. V. Skobeltsyn. He was even more
inspired if the current work led into
little-studied areas of physics or when
subtle and deep problems arose. In
these cases, he was ready to turn to
the greatest scientists.

They say that, being a young researcher, he
discussed the problems of the quantum theory
of radiation in connection with the concept of a
laser with L. D. Landau. Soon after the idea of laser
thermonuclear fusion appeared he launched joint
research works with the team of A. N. Tikhonov
and A. A. Samarsky, prominent specialists
in mathematical physics and computational
mathematics, and with the theorists of nuclear
centers in Sarov and Snezhinsk. Many of them
are still ongoing. From his student years, Nikolai
Gennadievich was on friendly terms with the
outstanding nuclear theorist A. M. Baldin.

He knew well many members of the Theoretical
Division of the Lebedev Physical Institute, treating
them as partners, who could always give a qualified
piece of advice and with whom he could freely
discuss a wide range of scientific problems that
were of great interest for him. Shortly after he
had found his own laboratory, he formed a group
of theorists in it, which later became a sector. He
constantly drew their attention to the problems
on which the experimenters worked, and at the
same time supported those who turned to the
fundamental and difficult problems of physics.
There were many theorists among his closest co-
workers and deputies.

The Crimean scientific station for laser ranging
of satellites and the Moon in the village Katsiveli,
Special Faculty of Physics (N. G. Basov Higher
School of Physicists) and two chairs at NRNU
MEPhI; the digest, and later the journal «Quantum
Electronics»; the Journal of Soviet Laser Research,
later the Journal of Russian Laser Research;
Kuibyshev (Samara) branch of FIAN - these are the
results of N. G. Basov's ideas, of the practical work
of him personally and of his collegues. Many of
these ideas and initiatives still exist today, and they
strongly link us with the achievements of Soviet
and Russian science. <...> (A. V. Vinogradov)
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Jupexkmop @usuyeckozo
uHcmumyma AH CCCP
umenu I1. H. /le6edesa.

Director of the

P N. Lebedev Physical
Institute of the USSR Acad-
emy of Sciences.



Ha omdubixe 8 Kpbimy. Caeea Hanpaso:
cmapwul cuiH H. I Bacosa I'ennadutl, H. I’ bacos.
B Hoeax y Bacosa — maadwuli cvii Juma. 1970 2.

BEYOND PHYSICS

Only getting older did Nikolai Gennadievich find
hobbies that drew him away from physics. Although
he was very fond of a river and skiing early in his
youth, now he somehow became closer to nature.
He was very fond of burning bonfires and could
stand by the bonfire for hours deep in thought.
Neighbors in the country called him Prometheus.

-

8 e U

On vacation in the Crimea. From left to right: the elder son of
N. G. Basov Gennadiy, N. G. Basov. At the feet of Basov -
the younger son Dima. 1970.

He loved taking pictures: he had a rich collection
of cameras and a huge number of slides. He bought
paints going to draw (as a child, he did it). He
was very fond of music, especially of Grieg and
Rachmaninov, and often listened to tape recordings
of their concertos for piano and orchestra. Perhaps
music drew him away from heavy thoughts: he was
very worried about the current state of affairs in
science. (K. T. Basova)
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H. I’ bacos
8 domautHell

6ubuomexe.
N. G. Basov
in the home
library.
H. I Bacos, K. T. Bacosa u cmapuwuli cbtH l'eHHadull (caesa) H. I Bacos u K. T Bacosa ecomossamcs cayuameo
3a uepoll 8 waxmambl. MazHUMog@oHHble 3anucu.
N. G. Basov, K. T. Basova and elder son Gennady (left) N. G. Basov and K. T. Basova are preparing to listen to tape
playing chess. recordings.




Kcenus TuxoHosHa ¢ cviHoM JJumoti, Hukosaail lenHaduesuy
co cmapwum cblHoM [eHHaduem. 1964 a.

Kseniya Tikhonovna with the younger
son Dmitry and N. G. Basov

with the elder son

Gennady, 1964.




Xocma. Aszycm 1966 2. Cyxymu. 1966 2. Sukhumi, 1966.
Khosta, August 1966.

N
pil )

C cynpyeoli u coiHoM [eHHaduem Ha pbiHke 8 CyXyMu. With his wife and elder son Gennady in the market,
1966 2. Sukhumi, 1966.
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H. I’ Bacos co cmapwum cbiHom [eHHaduem
Ha nepeomatickoli demoHcmpayuu.

N. G. Basov and his elder son Gennady.

at the May Day demonstration.







IIpuném H. I’ Bacoea & Jloc-Anamoc. Bcmpeuarom: dupekmop

Jloc-Anamocckolti nabopamopuu npogeccop AzHio,
Ha 3a0HeM n/aaHe — pykosodumeb 1a3epHOl NPo2pammbl
npodpeccop Keiim Botiep u O. H. KpoxuH. Maii 1973 .

Ha I'opdonosckoli koHgepeHyuu.
Cneea Hanpaeo: Kopo6kuH, Botiep (CLIA, J/loc-Aaamoc),
aHeautickull yuénwltl, H. I’ bacos. AHeausi, 1978 e.

At the Gordon Conference. From left to right: V. V. Korobkin,
Boyer (USA, Los Alamos), an English scientist and N. G. Basov.
England, 1978.

ol 2,

Arrival of N. G. Basov to Los Alamos. He is greeted by Director
of the Los Alamos Laboratory Prof. Agnew and head of the
laser program Prof. Keith Boyer. O. N. Krokhin (in the back),
May 1973.

H. I’ Bacos ¢ [x#c. Immemom 6 JloypeHcoeckoli JlugepmMopcKoli
sabopamopuu, CIIA.

N. G. Basov (right) and J. Emmett (left) in the Lawrence
Livermore Lab (USA).




Buszum e CNET, 1974 a. Visit to CNET, 1974

WIDE RECOGNITION ABROAD

Nikolai Gennadievich Basov is well known
abroad. He is a foreign member of the Academy of
Sciences of the GDR (1967), the German Academy
of Naturalists «Leopoldina» (1971), the Bulgarian
Academy of Sciences (1974), the Royal Swedish
Academy of Engineering Sciences (1975), the
Polish Academy of Sciences (1977), Czechoslovak
Academy of Sciences (1977), Academy of Sciences
in France (1980), Indian National Academy of
Sciences (1986), an Honorary member of the
American Optical Society (1972), an Honorary
member of the Physical Society of Bulgaria
(1972), an Honorary member of the Mark Twain
Society (USA, 1977), an Honorary member of the
Urania Society (GDR, 1980), TIT Society (Society
for the Propagation of Scientific Knowledge - ed.
remark), (Hungary, 1981) an Honorary Doctor of
Military Technical Academy of Poland (1972), Jena
University (1974), Prague Polytechnic Institute
(1975), Madrid Polytechnic University (1985),
University of Pavia (Italy, 1977).

TumyavHbtii sucm pevu I1. lupaka c asmoepagpom
npu epyveHuU emy MemMopuaabHoli npemuu UMeHU
. P Onneneeiimepa.

Title page of P. Dirac’s presentation when obtaining
the J. R. Oppenheimer Memorial Prize.
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BREAKFAST WITH DIRAC IN FLORIDA,
DINNER WITH SEGRE
IN ITALY AT LAKE COMO

During foreign conferences, Nikolai Gennadievich
sometimes had unforgettable meetings.

[ remember such a meeting, it's hard to believe, a
breakfast with Dirac and his wife in Florida during
a conference in memory of Robert Oppenheimer.
Dirac talked about university life in the USA, to
where he moved from England, and then was forced
to leave his native University when he reached
retirement age. He said that now he was occupied
with the problems of the variability of world
constants, which was the subject of his reports. At
the end of the breakfast, Dirac presented Nikolai
Gennadievich with his book «The development
of quantum theory», on which he made a warm
inscription.

[ also remember the meeting with Segre. It took
place in Italy on Lake Como, where the150th date
of Volta's death was commemorated. Professor
Segre invited us for dinner at the hotel where we
were staying. The conversation at the table was
very emotional - it concerned his scientific work.
And I was surprised by his words that he was a fan
of Leo Tolstoy and had reread «War and Peace»
several times. By the way, he did not deprive me of

Cnpasa: H. I’ Bacos u I’ Beaapde 8 manmusix Madpudckozo
IonumexHnuueckozo ynusepcumema, 8 yenmpe — K. T. bacosa.

Right: N. G. Basov and G. Velarde in mantles of the Polytechnic
University of Madrid. K. T. Basova at the center.

attention either, advising me to buy natural silk at
Como. The dinner was exquisite, starting with soup
and ending with sambucus with roasted coffee
beans. There were interesting conversations with
Segre who was a coworker of Fermi. (K. T Basova)

MADRID MANIFESTO

In 1986, Nikolai Gennadievich Basov was one
of more than two hundred scientists who signed
the Madrid Manifesto, that proposed international
collaboration and cancellation of existing
restrictions on research in the field of energy
production using inertial fusion. He also took an
active part in organizing the Inertial Fusion Energy
Society, whose board of directors included, besides
him, D'Autray, Nuckolls, Yamanaka, Hora, and me.
Academician Basov, setting an example of modesty
and simplicity, offered to elect me as a chairman of
the council. Unfortunately, all those good intentions
were not carried out due to the negative attitude of
some nuclear states. (G. Velarde)
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Bpyuenue medaau 3. Teanepa. Caesa Hanpaso: I Xopa, Awarding the E. Teller Medal. Japan, 1991.
H. I’ Bacos, 3. Teanep, /I. Hakoanac, Y. AmaHaka. Left to right: H. Hora, N. Basov, E. Teller,
AnoHus, 1991 2. J. Nuckolls, C. Yamanaka.

B zocmsix y Amanaku. Caesa Hanpaso: Y. Amanaka, Visiting Yamanaka (from left to right: C. Yamanaka,
I’ B. Ckauskoa, H. I bacos). G. V. Sklizkov, N. G. Basov).
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IIpedcedamens Cosema Munucmpog CCCP
Aunexcetl Hukonaesuu KocbiauH

¢ denymamamu BepxosHozo Coeema CCCP -
YUéHbIM-Pusukom akademukom Hukonaem
T'enHaduesuyvem Bacosbim u yuéHbim 8 obaacmu
asmomamu4eckozo ynpasieHust, 00HUM

U3 0CHOBONOJIOHCHUKO8 CO8EMCKOU KOCMOHABMUKU
akademuxom bopucom Hukosaesuuem [lempogbim.

Chairman of the Council of Ministers of the USSR
Alexei Kosygin with deputies of the USSR Supreme
Soviet - scientist-physicist academician Nikolai
Gennadyevich Basov and scientist in the field

of automatic control, one of the founders of Soviet
cosmonautics academician Boris Nikolaevich Petrov.

Cmamuws u3 2azemvwl «BeuepHsist Mockea»
om 19 mas1 1974 2.

An article from the newspaper
Vechernaya Moskva. («Evening Moscow»)
of May 19, 1974, about the meeting

with N. G. Basov, a candidate for deputy
of the Supreme Soviet of the USSR.



Ha 3acedanuu BepxosHozo Cosema CCCP.
Cnaesa Hanpaso: 8 1-m psidy - M. B. Keadwviw, H. H. Bozoato608;
emopoli 80 2-m psidy - H. I Bacos, mpemuii - P. B. Xox.108.

BEING A HIGH-RANKING STATE

AND PUBLIC MAN, NIKOLAI BASOV
NEVER SEPARATED WITH HIS PASSION
FOR SCIENCE

In 1974-1989, Nikolai Gennadievich was elected
a deputy of the Supreme Soviet of the USSR, from
1982 to 1989 he was a member of the Presidium of
the Supreme Soviet of the USSR. From 1991, he was
a member of the Expert Council under the Prime

Minister of the Russian Federation.

177

At the meeting of the USSR Supreme Soviet.

From left to right: in the first row — M. V. Keldysh,

N. N. Bogolyubov; in the second row - 2nd - N. G. Basov,
3rd - R. V. Khokhlov.

lllymauswlii nodapok om compyoHukos PHAH k 60-1emuto
H. I Bacosa: mesexcka Ha cyeHe koHdpepeHy-3ara PUAH
co ecemu nepenseménHoiMu cmamovamu H. I’ Bacosa.

A jocular gift from FIAN employees for the 60 birthday
of N. G. Basov: a trolley on the stage of the FIAN conference
hall with all the Basov's bound papers
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Cosemckuil gpusuk, deaxcdwul I'epoil Coyuaaucmuyeckozo Tpyda, Soviet physicist, twice the Hero of Socialist Labor,
akademuk Akademuu Hayk CCCP Hukonati lenHadueguy bacos academician of the USSR Academy of Sciences Nikolai
(smopoii caesa) cpedu denezamoe XXVII ceezda KIICC Gennadievich Basov (the second from left) among the delegates
8 nepepblae mexcdy 3acedaHusMU. of the XXVII CPSU Congress during a break between sessions.
Kpemaésckuii [leopey coe3dos. 25 gpespans 1986 a. The Kremlin Palace of Congresses. February 25, 1986.

IlocmaHossenue O6wezo cobpanuss AH CCCP 06 usbpaHuu
akademuka H. I’ Bacosa uneHom IIpesuduyma

Axademuu Hayk CCCP

Resolution of the General Assembly of the USSR Academy
of Sciences on the Election of academician N. G. Basov

a member of the Presidium of the USSR Academy of Sciences. FUNDAMENTAL SCIENCE AND THE NEEDS
OF THE NATIONAL ECONOMY
=
o J 3
rf" I PR v % In our scientific developments we are striving

to bring fundamental science closer to the needs
of the national economy, to make science work to
HOCTNHOOIENNE improve the well-being of the Soviet people. We are
working on the creation of thermonuclear energy
reactors, in which the fuel is preheated by lasers.

DGILEE COBPALME AKAJNENMEH HAYK CCCP

A0 e ITES . |

[ TTrT—
rﬁq""‘.}’ﬂ="”?-"""" sy Mt pr should we use thermonuclear energy in cars,
B € T L G airplanes?
fpommris i cigg T With the help of neutrons obtained in

thermonuclear reactors, it is possible to split water
O cofipana Amuzasste i CODP [KCTUSMANS: into hydrogen and oxygen and thus obtain cheap
B ooroarsrat 8§ 41 8 4 83 Tomee Jomaman wyn, O fuel. In turn, there exists a technology for filling thin-

o walled glass beads with the diameter of 1-0.5 mm at

pressures up to 2000 atmospheres with hydrogen,
which makes encapsulated hydrogen a safe and
environmentally friendly fuel. It is quite possible
that encapsulated hydrogen may become one of
the main fuels of the 21st century. (N. G. Basov)

ERAzsrzin Eagoss Hesczawy Deocasmecons namess Ipsazeryn

Rxapisry mye O0OR,
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THE UNITED HATIONS EDUCATIONAL
SCIBENTIFIC AND CULTLURAL DRGANIZATION

10 il 1 il e
KALINGA PRIZE
FOR THE POPULARIZATION
QF SCIENCE
1286

Ljifdz,;' f:; I":B.:ar_m.|.r

=X -r-r'.-f:-w
P Dl |9 oy 198 [ WSTPETR T PR T -
e
.i.‘- Fi |F,1|.j|.
HAunaom FOHECKO o npucyxcdenuu npemuu Kaaunzu 3a exkaad Diploma of UNESCO on awarding the Kalinga Prize
8 nony/sipu3ayuio HaQyKu U HaQy4HO-npoceemumeabCckyo des- for the contribution in the popularization of science
meavHocmb. 1986 2. and educational activity. 1986.
H.I Bacoa
PEYL B CBA3H C BPYYEHWEM MNMPEMHKH IOHECKO
MOST HONORABLE AWARD s, KAJIHHIH
FOR THE POPULARIZATION OF SCIENCE -
KALINGA PRIZE OF UNESCO Caytocoymamsesill rOcHiie MinmoTy

Caytimoyreacsemdll roomums Tirmaica
Cayfosoysemsemil Mpofeccop Kagnypa
Hoporll wodsers ppreheccop CyTvEs

For his activity on popularization of science -
Tinsdie @ recnmgd

Nikolai Gennadievich was awarded the Kalinga Tromagamn
. - - ]
Prize of UNESCO accompanied with the Cook's o Koo SR a0 ity TR Ak ik e K
Around- the-World-Tour which he couldn’t use FIl = CLMYIO TBOSBETIFY S0 (PRSI 369 AR SCTYTITPCATIAER IV 2 M 4Ry CIIT] TP
i i : : e, B oo ARFPErTL Froll FReE BT FLEANIECE yeiLiL, Ko
due to being busy. In his speech in connection G FREATEELINAT RLARY B PETRITTRE WAV N DO AApIAG I, oo
with awarding the Kalinga Prize in Delhi, India, UBE MNPS HA esne 1§ YKPERISHES COTEYAMINCCTND MMV BEPOAIAI
: . . . . Mg SocTERARET TikEe OAfLEDE VECAICTHOMIINE BOATIETE FTY | e
N. G. Basov said: «The new logic of thinking forbids i esine gpewncd Hugan, 8 cypasie forsrslunes EYAMTYQNME M Ray

us to enter the fields associated with the use of TR
nuclear weapons that threaten the destruction of
world civilization». (K. T. Basova)

Bwicmynaenue H. I Bacosa e c853u ¢ 8pyyeHuem npemuu
FOHECKO. 1986 a.

N. G. Basov’s speech in connection with the presentation
of the UNESCO Prize. 1986.
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Along with great scientificand organizational work,
Nikolai Gennadievich Basov actively participates
in the public life of the country and in international
scientific organizations.

A list of N. G. Basov’s positions and memberships:

Anagesae BACOS Unkozed Femicrmeens

qaon Apesunayas A coop

EapeRToR PRauveckory auseTyTa e, fL.H.Redensas
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Hukonail Il'ennaduesuy Bacoes ¢ cviHogbsimu [imumpuem u [enHaduem 8 denb cgoezo 60-1emust. 1982 a.
06a cviHa Hukosaasa leHHaduesu4ya 3aKOHYUAU MOM e UHCMUmMym, 4mo u omey, U modxce cmaau Qusukamu.

With sons Dmitry and Gennady on the day of his 60" birthday. 1982.
Both sons of Nikolai Gennadievich graduated from the same institute as their father and also became physicists.

FROM AN INTERVIEW WITH DMITRY BASOV
AT MOSCOW PHYSICAL-TECHNICAL
UNIVERSITY (NOVEMBER 2020)

Question: Tell us about your father, how much
did he influence your career? Is that why you went
into science, chose physics?

Answer: Yes, yes, yes! My father was in love with
physics all his life, and he could talk only about it
until his last day, when I came to see him in the
hospital. The influence, of course, was very great,
and I do not regret at all that [ chose physics. This
is a unique opportunity to learn new things. My
father said that science is the best thing to devote
your life to.

Jmumpuii Hukonaesuy bacoe - npogpeccop pusuku

8 Omaese gpusuku Koayméuiickozo yHusepcumema (CLIA).
E20 uccaedosanus Hanpas/ieHbl HA U3y4eHUe 3/1eKMPOHHbBIX
npoyeccos 8 KBAHMOBLIX MAMeEPUAIAX, KOMOpPble OH U3yvaem
npu noMowu pasHoo06pA3HbIX HAHO-0NMUYECKUX MemoJukK,
paspabomaHHbIX 8 e20 1a60pamopuul.

Dimitri Basov is a Professor of Physics in the Department
of Physics at Columbia University. His research focuses
on electronic phenomena in quantum materials that he
investigates using a variety of nano-optical techniques
developed in his laboratory.
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13 dekabps 1982 2.

For outstanding services in the
development of physical science,
training of scientific personnel

and in connection with the 60
anniversary Nikolai Gennadie-
vich Basov was awarded the
second gold medal «<Hammer
and Sickle» and the Order of
Lenin. December 13, 1982.



Axademuku M. B. Keadwiw u H. I Bacos.
Academicians M. V. Keldysh and N. G. Basov.

The scientific and educational activities of
Nikolai Gennadievich Basov were extensive and
multifaceted: for many years he was the editor-
in-chief of the journal «Priroda» («Nature» in
English - ed. remark).In 1971 N. G. Basov founded
the journal «Quantum Electronics» and for
30 years was its editor-in-chief.

XKypuan «Ilpupoda»,
2/1a8HbIM pedaKmopoM
Komopozo dos1zue 200bl
6bL1 H. I’ Bacos.

The journal «Priroda»
(«Nature») where

N. G. Basov was editor-in-
chief for many years.
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HBAHTOBAA
INEKTPOHUHA

H. I Bacos co3dax xcypHan «Keanmosas
a/siekmpoHuKa» u 8 meveHue 30 siem 6bia
€20 2/108HbIM PEOAKMOPOM.

N. G. Basov created the journal «Quantum
Electronics» and was its editor-in-chief
for 30 years.




FOLLOWING KELDYSH PROPOSAL

[ got closely engaged in dissemination of
knowledge and popularization of science in 1967
after I was elected a member of the Presidium of the
USSR Academy of Sciences. That year, the President
of the USSR Academy of Sciences, Academician
Mstislav Vsevolodovich Keldysh offered me to be
a head of the popular science journal «Priroda»
published by the USSR Academy of Sciences

This journal, founded in 1912 by prominent
Russian scientists and the outstanding writer
A. P. Chekhov, is designed to promote knowledge
among academicians, professors, teachers and
students.

[ts objective is to give true information about the
latest achievements of the natural science straight
from the source, from the creators of science,
prominent scientists, without missing anything
significant. (N. G. Basov)

SCIENTIFIC CREATIVITY

The main feature of N. G. Basov's scientific work
was the focus on a new idea. Apparently, that is why
he and his students carried out an unusually large
number of researches works, that are commonly
called pioneering.

N. G. Basov is a world-class personality. It
is difficult to cover his multi-faceted scientific,
scientific-organizational, educational and
pedagogical activities in a small article, so we refer
the reader to other articles and books dedicated to
N. G. Basow.

In a large scientific team, raised and led by
N. G. Basov, more than sixty people scientists were
awarded such prestigious prizes as the Lenin,
State, Lenin Komsomol Prize, nominal prizes of the
Academy of Sciences.
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DISSEMINATION OF KNOWLEDGE

In 1978, I was elected chairman of the board of the All-
Union Society «Znaniye» («Knowledge» in English - ed.
remark) - the leading organization for the dissemination of
scientific and socio-political knowledge in our country. Today,
there are more than 2.5 million members of the Society,
among them - 2 thousand academicians of the Academy of
Sciences of the USSR, republican and branch academies, over
100 thousand professors and teachers, a large number of
engineers, teachers, doctors and other specialists. They give
over 10 million lectures a year in all fields of knowledge.

The Society «Znaniye» has branches in all the Soviet Union
republics, regions, cities and villages; it includes lecture halls,
planetariums, scientific and technical creativity centers.

The publishing house of the Society publishes six popular
science journals, two popular science newspapers, many
books, forty monthly series of brochures to help one's self-
education. The total circulation of publications is over 100
million copies. Every third popular science book published
in the USSR is published by the «Znaniye» publishing house.
(N. G. Basov)
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A poster of the Polytechnic Museum:

Sunday readings, science and technology news.
First presentation «Molecular oscillators

and amplifiers» by N. G. Basov.
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THE «ZNANIE SOCIETY»

Nikolai Gennadievich gave a lot of his precious
time to the «Znanie» (Knowledge) Society, being
its Chairman of the Board. There was a lot of work
there: lectures were given and many popular
journals were published, such as «Science and
Humanity», «Quantum», «Arguments and Facts»
paper. There were also TV courses in physics and
other subjects. Nikolai Gennadievich was awarded
the Kalinga Prize of UNESCO just for his work on
popularization of science. Nikolai Gennadievich
loved books. In his youth, besides scientific
literature, he also read a lot of fiction, and then, of
course, mostly scientific. He often went to second-
hand bookshops. As a result, we had a large library

BbaazodapHocms om Ilpesuduyma AH CCCP 3a akmugHoe
yuacmue 8 3anycke mexcdyHapodHo20 CNyMHUKA
«HHmepkocmom-1I». 3 pespans 1970 e.

Gratitude from the Presidium of the USSR Academy of Sciences
for active participation in the launch of international satellite
«Intercosmos-I». February 3, 1970.
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Congratulations to N. G. Basov on the 60 anniversary
and the awarding of the Order of Lenin from the Board
of the «Znanie» Society of the Latvian SSR.

at home. Part of this library is at FIAN now, and
his memorial library, consisting of books with
autographs and dedicatory inscriptions, has found
a place in the Polytechnic Museum. [t is considered
to be very valuable due to some unique editions.
However, it seems to me that the most valuable
are, of course, those two books that he carried
with him through the entire Great Patriotic War:
they are the Einstein's Fundamentals of the Theory
of Relativity and the Heitler's Quantum Theory of
Radiation. (K. T Basova)

H. I’ Bacos u H. U. Apmo6osesckull 6 obujecmee «3HaHue»

N. G. Basov and academician I. I. Artobolevskii at «Znanie»
Society.
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THE ROLE OF THE LEBEDEV INSTITUTE

For almost 40 years, my main work has been
carried out within the walls of the oldest research
institute in our country - P. N. Lebedev Physical
Institute of the USSR Academy of Sciences.

[t was founded in 1724 in St. Petersburg by the
decree of Peter I (Peter the Great - ed. remark).

The work of this nearly 4,000-staff institute
covers the most important branches of physics.
Introducing our developments into the national
economy, we maintain business ties with more

than 250 different institutions, design bureaus,
clinics, factories and plants.

The Physical Institute has a number of
major scientific achievements. These include
the discovery and explanation of the Vavilov-
Cherenkov effect, the discovery of the principle
of auto-phasing, which underlies all modern
large particle accelerators; the discovery of the
principle of generation and amplification of
electromagnetic radiation by quantum systems,
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which led to the creation of masers and lasers. The Institute's
most important achievements also include the development of the
principles of thermonuclear devices, including those with magnetic
and inertial plasma confinement; discovery of the super-corona of
the Sun; discovery of the outer radiation belt of the Earth; creation of
semiconductor, photodissociation, gas-dynamic, chemical, electro-
ionization and excimer lasers.

The staff of the Institute has created electronic and proton
synchrotrons, semiconductor diodes, transistors and solar batteries,
the largest radio telescopes for radio waves of the meter and
centimeter ranges, and optical locators of the Moon. (N. G. Basov)
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Cnesa Hanpaso: I’ B. Ckau3Kos,
I0. M. Ilonos, @. C. ®atizyaos,
P. B. Am6apyymsH, I1. I’ Kprokos,
H. I bacos.

From left to right: G. V. Sklizkov,
Yu. M. Popov, E S. Faizulov,

R. V. Ambartsumian, P. G. Kryukov,
N. G. Basov.

SCIENCE AND HUMANITY

The work at the Institute gives
rich material for generalization
and popularization. The main
points of my scientific activity
were reflected in a number of
popularsciencearticles prepared
jointly with colleagues for the
authoritative international
yearbook «Science and
Humanity», which is published
by the «Znaniye» society.

These are articles about
masers and lasers, laser fusion
synthesis, optoelectronics,
laser technology, location of the
Moon.

The study of nonlinear
oscillation theory, optical
nonlinearity in the interaction
of laser light beams with matter
helped me to prepare a report
for a philosophical conference on
the role of nonlinear processes in
various fields of human activity.
(N. G. Basov)
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The problem of laser fusion was still a matter of
great importance for N. G. Basov. Many people have
heard about tokamaks that can solve the energy
problems of mankind. Laser fusion is an alternative
idea that has many advantages. Basov believed in it
in the 60s, when the energy of lasers was thousands
of times less than required. Now the theory has
been developed, but in recent years no funds have
been found for the experiment. In the US, this area
is developing rapidly.

Nikolai Gennadievich paid great attention to the
development and education of scientific personnel.
In 1977 he initiated the setting of the Department
Chair of Quantum Electronics at MEPhI (Moscow
Engineering Physics Institute, now it is called
National Research Nuclear Univ. - ed. remark) and
remained its head for 24 years.

He was the founder and head of the Higher School
of Physicists at MEPhI and FIAN. Many students and
colleges of N. G. Basov became doctors of science,
members of the Russian Academy of Sciences.
N. G. Basov and his scientific school received the
Nobel, three Lenin and seventeen State Prizes.
(0. N. Krokhin)

HIGHER SCHOOL OF PHYSICISTS
NAMED AFTER N. G. BASOV

On the initiative of N. G. Basov, a Special Faculty
of Physics (later «the Higher School of Physicists)
was organized at MEPhI in 1971 (by the order
of the Minister of higher and special education,
V. P. Elyutin, and by the order of the President of
the USSR Academy of Sciences, M. V. Keldysh). The
Special Faculty was aimed at individual training of
students in the latest achievements of experimental
and theoretical physics. It had dual subordination:
FIAN was responsible for scientific work, and
MEP], for education.

Gifted senior students from higher educational
institutions were admitted to the Special Faculty
(named later the Higher School of Physicists).
Since its foundation, this School has trained
students from more than seventy Universities
of the Russian Federation and the CIS countries,
and more than 1,000 highly qualified specialists
have graduated from it. On November 30, 2001,
the Higher School of Physicists was awarded the
Prize of the President of the Russian Federation
and was named after its founder, academician
N. G.Basov.In 2017, a monument to N.G. Basov was
unveiled at the entrance to the MEPhI as a token of
gratitude from the graduates of the Higher School
of Physicists. (K. T Basova)
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Ilo dopoeze u3 Tokuo 8 Ocaky 6 popMeHHbIX Pypaxckax
aKunaxca.

On the way from Tokyo to Osaka in the uniform caps
of the crew.

A. M. [Ipoxopos no3dpasasiem H. I’ bacoea c¢ 70-1emuem.
Cnesa Hanpaeo: A. M. [Ipoxopos, JI. B. Keadwtw,?, H. I bacos,
B. A. Hcakos. 1992 .

Anonus, 1992 a.
In Japan, 1992.

A. M. Prokhorov congratulates N. G. Basov on the 70th
anniversary. From left to right: A. M. Prokhorov,
L. V. Keldysh,?, N. G. Basov, V. A. Isakov. 1992.
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POWER OF SPIRIT

Nikolai Gennadievich was never a
despondent person; there was always
some kind of unfailing optimism in him.
Even when doctors made him a fatal
diagnosis, and we were waiting in clinic to
be sent to hospital, he kept a conversation
with a neighbor going and, as usual,
passionately explained something to

him about his lasers. I was completely

amazed at his self- control. His friendly
smile, as usual, was addressed to people.
(K. T. Basova)
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C Y. TayHcoMm Ha 06uU/1ee AMepUKAHCKO20 ONMUYEcKo20
obwecmsa. 1996 2.

With C. Townes at the jubilee of the Optical Society of America.
1996.

C cynpyzoﬁ Y. TayHca ®PpaHcuc TayHc 80 epemsi scmpevu
Hobesesckux aaypeamos. 1991 e.

With the wife of Charles Townes, Francis Townes, during
the meeting of Nobel laureates. 1991.
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ITucomo u pomoepagus H. I’ Facosy om cemwvu TayHcos.
C cembélii Yapavza TayHca Hukonas leHHaduesuua
c8s13b18a/1u doizue 200bl OPYHCObL.

A letter and a photograph to N. G. Basov from the Townes
family. Nikolai Gennadievich was associated with the family
of Charles Townes by friendship for many years.
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B yenmpe A. M. IIpoxopos u H. I bacos. Caesa 8Hyk
Asekcandp IIpoxopos, cnpasa coviH [Imumputi bacos.

In the center: A. M. Prokhorov and N. G. Basov; grandson Alex-
ander Prokhorov (left), son Dmitry Basov (right).

COMPANIONS IN THE FOUNDATION
OF QUANTUM ELECTRONICS

<..> At the beginning of the 21st century, the
outstanding Russian scientific tandem passed
away with a little more than six months difference.
First, on July 1, 2001, died the student - Basow.
On January 8, 2002, died the teacher. Alexander
Mikhailovich loved his talented student very
much, treated him with great respect and grieved
over the untimely death of his comrade-in-arms
in the development of a new branch of physics
they had created. And they lie close to each other
at the Novodevichy Cemetery, just as they lived in
one house in Kuntsevo district for several decades
and worked side by side in their institutes in
Vavilov Street. Although they are no longer with
us, the science created by these Titans continues
to keep the brain of many thousands of scientists
and engineers around the world busy, so as to find
new points of growth in many areas of knowledge.
(V. V. Apollonov)

AMmimrar ¢ Magzme
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Ilozdpasaernue om A. Kacmaepa.

Christmas card from A. Kastler.

Iamsamuuku Ha moeuaax H. I’ Bacosa (chpasa)
u A. M. lIpoxoposy (caeea) Ha Hosodesuuvem kaadbuwje
8 Mockse.

Monuments on N. G. Basov (right) and A. M. Prokhorov (left)
graves at the Novodevichy Cemetery in Moscow.
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Blanrgin

Ilozdpassaenue om cemvu H. baombepzena.

Christmas card from N. Bloembergen family.
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IamssimHuk Ha Mmozuse H. I’ Bacosa Ha Hosodesuybem

Kaad6uue.
Monument on N. G. Basov grave at the Novodevichy Cemetery.

Janvw yeasxcenus. Mapaan 0. Ckaaau y eanepeu nopmpemos
®HAHosckux Hobenesckux n1aypeamos.

A tribute to N. G.Basov. Marlan O. Scully at the Lebedev
Institute at the gallery of portraits of FIAN’s Nobel Prize
Winners.

IHamsamuuxk H. I’ Bacosy (ckyasnmop JI. H. BapaHos)
8 2. YemaHu.

Monument to N. G. Basov (sculptor L. I. Baranov)
in Usman.

3o0s10mas medans umenu H. I’ Bacosa, npucyxcdaemas
Pocculickoil akademueli Hayk 3a gbidaroujuecs pabombol

8 o6.1acmu u3UKU.

Gold Medal named after N. G. Basov awarded by the Russian
Academy of Sciences for outstanding research in the field

of physics.
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MONUMENT TO THE OUTSTANDING ALUMNUS

On November 23, 2017 National Research Nuclear University
MEPhI celebrated its 75% anniversary, it was on this day that the
Decree of the USSR Council of People's Commissars on the formation
of the University was signed. To celebrate this significant event, the
monument to the outstanding Russian scientist, academician, Nobel
Prize Winner in physics, MEPhI graduate Nikolai Gennadievich Basov
was unveiled in front of the main building of the University.

Recalling the years of joint work with N. G. Basov, Academician
of the Russian Academy of Sciences O. N. Krokhin noted that Nikolai
Gennadievich was a genius in the full sense of the word, both in a
purely scientific sense - he was an exceptional scientist of a high
level- and from the point of view of his perception of the world.
According to Oleg Nikolaevich, the scientist perceived physics in
a completely extraordinary way, he lived in science, and it was the
most important thing for him: «<Sometimes it was difficult to work
with him, because he used to think at night. When we came to the
Institute in the morning it turned out that he had already gone far
ahead in solving the problem and began to set tasks for us, at best,
from the middle, but sometimes beginning from the end».

197

Hamamuuxk H. I Bacogy 8 MUDH

om 6s1a200apHbix yHeHukos. CKyabnmop
Anexcandp MupoHos, cnoHcop -
Andpeii Hogukos, 8bINYCKHUK

Bbicuwelil wiko1vl ou3uKos.

A monument to N. G. Basov at MEPhI
from grateful graduates (the sculptor -
Alexander Mironov, the sponsor —
Andrey Novikov, the Higher School of
Physicists graduate).

Omxkpwimue 6rocma H. I’ Bacosa
8 ®HAHe. Cnesa Hanpaso:
A. H. Cmapodyé, 0. H. KpoxuH.

Opening of N. G. Basov’s sculptural
bust at the Lebedev Institute. From
left to right: A. N. Starodub,

O. N. Krokhin.
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Csedenus o mas0ll niaHeme Bacos.
Data about the small planet Basov.

PLANET BASOV

A minor planet discovered by
the astronomer of the Crimean
Astro-physical Observatory
N. S. Chernykh on the 8% of
August, 1978 was named after
N. G. Basov (3599).



N. G. BASOV QUANTUM RADIOPHYSICS
DIVISION: FURTHER DEVELOPMENT
OF BASOV'S IDEAS.

After the death of Nikolai Gennadievich Basov,
the ideas laid down by him continue to develop
in the Quantum Radiophysics Division of the
Lebedev Physical Institute, which bears the name
of its founder and grew out of the Laboratory
of Quantum Radiophysics founded by him in
1963. The main areas of scientific topics of the
N. G. Basov Quantum Radiophysics Division are
currently as follows: laser physics, including new
types of lasers and lasers generating ultrashort
pulses, interaction of laser radiation with matter,
nonlinear optics, laser plasma physics, laser fusion,
optoelectronics, X-ray optics, nanophotonics,
new laser technologies, applications of lasers in
science, technology, medicine and microbiology.
In 2022, the Division consists of 15 experimental
laboratories and theoretical sectors, some of
which are part of the Department of Laser Plasma
and the recently established the Center for Laser
and Nonlinear Optical Technologies, and has the
following structure:

Center for Laser and Nonlinear Optical
Technologies (Gas Lasers Lab, Laboratory of
Femtosecond Nonlinear Optics, Laboratory of
Laser Nanophysics and Biomedicine).

Department of Laser Plasma (Laboratory for
the Effects of Laser Radiation, Laboratory for
Plasma Diagnostics, Sector of High Energy Laser-
Plasma Physics, Sector of the Theory of Interaction
of Radiation with Matter, Sector of the Theory of
Laser Plasma).

Injection Laser Laboratory.

Laboratory of Nonlinear Optical Phenomena.

Laboratory of optoelectronic processors.

Laboratory of ultrafast optoelectronics and
information processing.

Molecular Photonics Laboratory.

Sector of Theoretical Radiophysics.

X-ray Optics Laboratory.

After the death of N. G. Basov, the N. G. Basov
Quantum Radiophysics Division was headed by
A.N. Starodub from 2001 till 2005, by O. N. Krokhin,
from 2005 till 2010, by A. A. Ionin from 2010 till
the present.

Since 2001,

the N. G. Basov Quantum

Radiophysics Division has been holding an annual
competition of scientific works for the N. G. Basov
Prize, and on December 14 - Nikolai Gennadievich
birthday - holds the meeting «Basov Readings»,
where the winners of this competition are awarded,
and leading scientists in the field of quantum
electronics make presentations. (A. A. Ionin)




HmnynvcHblll 1a3ep HA AMOMHbBIX
nepexodax. Onmuveckyr cxemy
tocmupyem H. B. XoauH.

A pulsed laser on atomic
transitions of noble gases.

The optical scheme is adjusted
by L V. Kholin.

MowHas na3zepHas ycmaHoska
MKT-2. HccaedosaHue 8binoJiHsiem
B. @. Eppumkos.

MKG-2 - powerful quantum generator.
The study is conducted by V. F. Efimkov

PemmocekyHOHas aa3epHas
YCMAHOBKA C WUPOKONOJAOCHbBIM
domoxumuveckum ycuaume.iem.
Cnesa Hanpaso: JI. []. Muxees,

B. B. Mucaasckutl.

A femtosecond laser facility based on
broadband photochemical amplifier.
Left to right: L. D. Mikheev, V. V. Mis-

lavsky.




Y svicokonpouszsodumenbHo20
8bIYUCAUMENBbHO20 Kaacmepa.
Cudum B. K0. BbrueHkos. Cmosim
(cnesa Hanpaso): C. I Boukapés,
/1. A. Tooxces, U. H. Memeabckutl,
0. E. Baiic, A. B. Bpaumoe

At a high-performance computing
cluster. V. Yu. Bychenkov is ahead.
Back left to right: S. G. Bochkarev,

D. A. Gozhev, I. . Metelskii, O. E. Vais,
A. V. Brantov

O6cyscdetue cxeMbl 3anucu
80/IHOBO0HBIX 20102PAMM.

Cnesa Hanpaso: A. AHeepsakc,

C. C. KoneHkuH, P. OKyHb,

A. H. Ilymuaun, A. Ilepeso3Hukosa.

Discussion of the waveguide hologram
recording scheme. From left to right:
A. Angervaks, R. Okun, S. S. Kopenkin,
A. N. Putilin, E. Perevoznikova.
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H3zyuenue eenepayuu TI'y uzayveHus
dusramenmamu Y nazepHozo
ussyyeHus. Caesa Hanpaso:

JI. B. Cenesnés, I 3. Pusaes,

/Jl. B. Mokpoycoea, A. B. Kopubym,

A. B. I'pydyuwin, A. A. Poeawesckull.

Study of generation of THz emission
by UV laser radiation filaments.
From left to right: L. V. Seleznev,

G. E. Rizaev, D. V. Mokrousova,

A. V. Koribut, Y. V. Grudtsyn,

A. A. Rogashevsky




Hacmpoiika unmepgepomempa.
Cnesa Hanpaeo: B, A. bapbawos
u A. /Ivsosa

Setting up the interferometer.
From left to right: W. A. Barbashov
and A. L'vova

KrF nasepHast ycmaHoska «[apnyH».
Caesa Hanpaso: M. A. Poeyses,
B. /]. 3sopbikuH, O. A. /legueHKo.

KrF laser installation «GARPUN».
Left to right: M. A. Rogulev,
V. D. Zvorykin, O. A. Levchenko.

JkcnepumeHmanbHas
ycmaHosKa no hopMuposaHuro
U UCCe008AHUI0 MONEKY/ASIPHBIX
nyukos. B. A. [lemyxos

u M. A. CeméHos.

Experimental setup for

the production and investigation
of jet-cooled molecules.

Left to right: V. A. Petukhov

and M. A. Semenov.




JlazepHas pabpukayus
HaHoyacmuy. Caeea Hanpaego:
I A. /lanunos, H. H. Capaesa,
H. U. Bycaees, C. H. Kydpauwos.

Laser fabrication of nanoparticles.
From left to right: P. A. Danilov,

L. N. Saraeva, N. I. Busleev,

S. L. Kudryashov.

Bokpyz usmepumeibH020 Komn.iekca
s1a3zepHoll yemaHosku «Kanan-2».
Cnesa Hanpaso: /]. M. be3gepxHss,

M. H. flmumpuesa, T. T. KondpameHKo,
A. T Caaksin, A. B. I'puyaesa,

A. A. ®pons, B. H. [ly3vipés.

Around the measuring complex

of the Kanal-2 laser installation.

From left to right: D. M. Bezverkhnyaya,
A. V. Gritsaeva, M. N. Dmitrieva,

T T Kondratenko, A. T. Sahakyan,

A. A. Fronya, V. N. Puzyrev.

JkcnepumeHm no KOH8epcuu 4acmomul
8 cpedHem HK duanasoHe.

Cneea Hanpaso: A. I0. Ko3nos,

HU. 0. Kunsesckutl, I0. M. Kaumavues,

A. M. Cazumosa.

Frequency conversion experiment
in the mid-IR range.

From left to right: A. Yu. Kozlov,

L O. Kinyaevsky, Yu. M. Klimachev,
A. M. Sagitova




A SCIENTIFIC
REVOLUTION IS ON

Since ancient times, mankind
has been looking for sources of
new types of energy. Therefore,
there are ample opportunities
of activity in this field of
knowledge for you, young
people. Today, from one or
several new fundamentalideasa
huge number of new ideas, new
approaches to solving problems
that could only be dreamed of
before, are born. There is a real
revolution in many sciences at
the same time. New scientific
directions are emerging,
research is deepening. Science
puts forward new tasks that
young scientists will solve.
(N. G. Basov)
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dopmupoeaHue HaHOCMPYKMyp emMmoceKyHOHbLM 1a3ePOM.
Caesa nanpaso: H. A. CmupHos, A. A. Hacmyasasuuyc, A. A. HonuH, A. HUeaHosa.

Formation of nanostructures by a femtosecond laser. From left to right:
N. A. Smirnov, A. A. Nastulyavichus, A. A. lonin, A. Ivanova

Kpyaawliii cmoa, nocesawérubill 100-1emuto co 0Hs poxcdeHus H. I Bacosa,
Ha 20-1i MexcdyHapooHoli koHgepeHyuu «Onmuka saazepos», Cankm-Ilemep6ype,
20-24 utons 2020 e.

The round-table dedicated to the Centenary of N. G. Basov’s birth during
the 20% International Conference Laser Optics (ICLO 2022), St.Petersburg, Russia,
20-24 June 2022.

Mobel Prize winner (1964)
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MAIN DATES OF THE LIFE AND ACTIVITY OF THE ACADEMICIAN N. G. BASOV

LIFE EVENTS AND SCIENTIFIC ACTIVITY
OF ACADEMICIAN N. G. BASOV

Nikolai Gennadievich Basov was born on
December 14,1922 in the town of Usman, Tambov
region.

1941, graduated from a high school (Voronezh);

1941-1945 (the Great Patriotic War)

1941-1942, student of the Kuibyshev Military-
Medical Academy (the city of Kuibyshev (now
Samara - ed. remark));

1942-1943, cadet of the Kiev Military-Medical
School (evacuated to the city of Sverdlovsk (now
Ekaterinburg - ed. remark));

1943, graduated from the Kiev Military-Medical
School (city of Sverdlovsk), received the rank of a
lieutenant of medical service, sent to the chemical-
defense battalion;

1945 (January-May), service in the Red Army
(1st Ukrainian Front);

1945, awarded the medal «For heroic labor
during the great patriotic war 1941-1945»;

1946-1950, student of engineering-physics
faculty of the Moscow Mechanical Institute (since
1953 - Moscow Engineering Physics Institute
MEPhI);

1948-1963, laboratory assistant, engineer
(1953), junior (1954), senior (1956) researcher;
since 1959 - head of the molecular oscillators
sector of the FIAN Oscillations laboratory;

1950-1953, postgraduate student of
the Moscow Mechanical Institute (since
1953 - MEPhI);

1950, marriage to Kseniya Tikhonovna Nazarova;
joined the communist party of the Soviet Union;

1954, degree of Candidate of Sciences in Math
and Physics (PhD) for the thesis «Determination
of nuclear moments by radio-spectroscopic
method»;

1957, degree of Doctor of Sciences in Math and
Physics for the thesis «Molecular oscillator»;

1958, Deputy Director of FIAN;

1959, Lenin Prize for the development of a new
principle of generation and amplification of radio-
waves (development of molecular oscillators and
amplifiers); participated in the 1st International
Quantum Electronics conference (USA), made a
report on semiconductor quantum oscillators and
amplifiers;

1958-1991, member, since 1964 deputy
chairman, 1969, chairman of the physics section
and member of Plenum, since 1989 member of the
physics section of the USSR Committee on Lenin
and State Prizes in science and technology under
the USSR Council of Ministers;

1958-1961, member of the Oktyabrsky district
CPSU committee, Moscow;

1961, took part in the 2nd International
Conference on Quantum Electronics,

report on «Lasers on indirect transitions in
semiconductors»;

1959-1963, delegate of the Moscow City
Council;

1962, elected a corresponding member of the
USSR Academy of Sciences;

- visit to the USA for the Meeting of the
American Physical Society, presentation on
«Q-switched lasers»;

- visit to Germany for signing the scientific-
technical Agreement between USSR Academy of
Sciences and Max Planck Society, as a head of the
Soviet delegation;

1960-1964, member ofthe Editorial-Publishing
Council of the USSR Academy of Sciences;

1963, visit to France for the Third International
Conference on Quantum Electronics, report on
«Laser thermonuclear fusion»;

- visit to Japan, giving lectures at the scientific
centers and companies;

1963, head of the newly organized Quantum
Radiophysics Laboratory of FIAN;

1968-1982, head of the Division «B» of FIAN;
since 1986, head of department, since 1989,
director of the Quantum Radiophysics Division of
FIAN;

- Professor of the Moscow Engineering-Physics
Institute (MEPhI);

1975, member of the Plenum of the Higher
Attestation Commission under the USSR Council of
Ministers;

1964, awarded the Nobel Prize in Physics for
fundamental research in the field of quantum
electronics, which led to the creation of lasers and
masers;

- visit to Sweden, giving Nobel lecture on
semiconductor quantum oscillators and reports
at the leading research centers of Sweden; visit
to France for the International Congress on
Semiconductor Physics, report on «E-beam pumped
semiconductor lasers;

- visit to Bulgaria, giving lectures at the
Institute of Electronics of the Bulgarian Academy
of Sciences;

1965, visit to Finland for the World Peace
Congress;

- visit to the USA for the International
Conference on «Physical problems of quantum
electronics»;

1965-2001, member: Soviet Peace Defense
Committee, World Peace Council;

1966, full member of the USSR Academy of
Sciences;

- visit to USA for the IV International
Conference on Quantum Electronics; proposed
possibility of using e-beam pumping for excimer
lasers;

1967, awarded the Order of Lenin for the
development of Soviet science and the application
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of scientific achievements in the national
economy;

- elected a foreign member of the German
Academy Sciences in Berlin;

- visit to Hungary for the World Peace Council
Meeting;

- Chairman of the Komsomol central committee
commission on the Lenin Komsomol awards in the
field of science;

1967-1990, editor-in-chief of the «Priroda»
(Nature) journal;

1967-2001, member, since 1990, councilor
of the USSR Academy of Sciences (now RAS)
Presidium;

1968, visit to the USA for the V" International
Conference on Quantum Electronics, report on
observation of thermonuclear neutrons in laser
plasma;

- visit to the USA for the Gordon Conference on
Nonlinear Optics;

1969, awarded: Hero of Socialist Labor, Order
of Lenin, «<Hammer and Sickle» gold medal for
great achievements in the development of Soviet
science;

- visit to Italy for signing an agreement on
scientificand technical collaboration between USSR
Academy of Sciences and the National Scientific
Council of Italy;

- visit to England for the United Conference on
Lasers and Optoelectronics;

- visit to France for a Conference on Laser
Plasma Physics;

- visit to the GDR, acquaintance with the
research reform in the GDR;

1969-2001, chairman of the Higher School of
Physicists (MEPhI) Organizing Commission;

1970, awarded: «For the heroic labor» jubilee
medal to the Centenary of Lenin's birth;

- visit to the GDR Academy of Sciences for
the 70™ anniversary of the M. Planck's quantum
discovery; delivered a report;

- visit to the GDR for the Ist International
Conference on Lasers and their Applications and
the 4™ Meeting of experts of the USSR and GDR
Academies of Sciences on collaboration in the field
of quantum electronics;

1971, visit to England for the International
Conference on High-Power Lasers» and visits to
quantum electronics labs;

- elected a member of the German Academy of
Naturalists «Leopoldina»;

- visit to Hungary and England for the World
Peace Council meeting;

1971-2001, editor-in-chief of the SovietJournal
of «Quantum Electronics»;

1972, awarded the Order of Lenin for the
development of Soviet science and training
of scientific personnel, and on the occasion
of his fiftieth birthday; honorary doctor of
J]. Dombrowski military-technical Academy
(Poland); foreign member of the Optical Society

of America; honorary member of the Bulgarian
physical society;

- visit to Canada for the 7% International
Conference on Quantum Electronics;

- visit to the USA, lectures at the leading
research centers;

- visit to France for the European Conference
on Laser Interaction with Matter;

1973, appointed: Director of P. N. Lebedev
Physical Institute of the USSR Academy of Sciences
(FIAN);

1973, visit to the GDR for the 2nd International
Conference on «Lasers and their Applications»,
andthe VI'"Meeting of experts of the USSRand GDR
Academies of Sciences on quantum electronics;

1974, visit to France giving lectures at the
leading scientific centers of France;

- elected: foreign member of the Bulgarian
Academy Sciences; distinguished member of the
Optical Society of America; honorary Doctor of
F. Schiller University, Jena (GDR);

1974-1981, member of the Moscow CPSU City
Committee;

1974-1989, member of the USSR Supreme
Soviet;

1974-2001, editor-in-chief of «Trudy FIAN»
Journal (Proc. of FIAN);

1975, awarded: the Order of Lenin for the
development of Soviet science and in connection
with the 250" anniversary of the USSR Academy
of Sciences, the jubilee medal «Thirty years of the
Great Patriotic War Victory 1941-1945»;

- the gold medal «For services to science
and humanity» of the Czechoslovak Academy of
Sciences;

- elected: foreign member of the Royal Swedish
Academy of Engineering Sciences; honorary doctor
of the Prague Polytechnic Institute;

- visit to Sweden for the 75" anniversary of the
Nobel Prize Committee;

- visit to England for the Congress of World
Federation of Scientists (WFS);

1975-2001, editor-in-chief of «Bulletin
of Lebedev Physics Institute»; member of
the Interdepartmental scientific council on

measurement problems,

1976, visit to England for the XI General
Assembly of WFS;

- visittothe Netherlands for the IX International
Conference on Quantum Electronics; report;

- visit to France for the IX European Conference
on Laser Interaction with Matter;

1976, deputy chairman of the executive council,
since 1983 vice-president, since 1990 honorary
member of WFS;

- head of the all-Union School «Actual problems
of physics» (Rostov);

1977, elected: foreign member of the Polish
Academy of sciences; honorary member of the
Mark Twain Society (USA); foreign member of the
Czechoslovak Academy of Sciences;
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- awarded: the A. Volta Gold medal, University of
Pavia (Italy); honorary doctor of Pavia University;

- visit to the USA for the International Scientific
Forum on «Acceptable future of nuclear energy
for the world»; lectures at the american scientific
centers;

- visit to the GDR, as the head of the Soviet
delegation, for the III International Conference on
«Lasers and their Applications» and participation
in the meeting of experts of the USSR and GDR
Academies of Sciences in the field of quantum
electronics;

- lecturing at the scientific centers of Italy;

1977-2001, deputy chairman, since 1978 -
chairman, since 1990 - honorary chairman of
the board of the all-union «Znanie»(Knowledge)
Society;

1978, awarded the jubilee medal «100%
anniversary of the liberation of Bulgaria from the
Ottoman yoke»;

- visit to England for the International
Semiconductor Physics Conference; 1978-2001,
member of the expert commission for awarding
the M. V. Lomonosov prize of the USSR Academy of
Sciences (now RAS);

1979, visit to Sweden as the head of the soviet
delegation to the «Days of Soviet science and
technology in Sweden», giving lectures at leading
scientific centers of Sweden;

- visit to England for participation in the WFS
Executive Council;

- visit to the GDR for a ceremonial meeting
of the GDR Academy of Sciences dedicated to the
100" anniversary of A. Einstein birth, report on
«Induced radiation»;

- visit to Germany for the meeting of the Nobel
laureates-physicists, delivered a report;

1979-2001, member of the Scientific Council
Bureau on studying the peace and disarmament
problems of the USSR Academy of Sciences, SCST
and the Soviet Peace Committee;

- member of the Interdepartmental Scientific
and Technical council on problems of laser
technology at the State Committee on Science and
Technology (SCST) and the Presidium of the USSR
Academy of Sciences;

- member of the Nuclear Physics Division of
the American physical society; 1980 - honorary
member of the «Urania» Society (GDR);

- member of the European Academy of Sciences,
Arts and Literature (Paris);

- visit to the USA for the
Conference «Lasers-80»;

1980-2001, editor-in-chief of the Journal of
Soviet Laser Research (Moscow);

- member: editorial board of the international
yearbook «Science and Humanity»; Scientific
Council onthe complex problem «Philosophical and
social problems of science and technology» at the
USSR Presidium of the Academy of Sciences (now
RAS); Council for Communications between the

International

USSR Academy of Sciences and Higher Education,
under Presidium of the USSR Academy of Sciences
and the Ministry of Higher and Secondary education
of the USSR;

1981, awarded: the Order of Cyriland Methodius
I degree (Presidium of the People's Assembly of the
People's Republic of Bulgaria);

- elected: an honorary member of the TIT
society (Hungary).

- visit to West Berlin for the International
Congress on Luminescence, report;

- visit to the USA for the International
Conference «Lasers-81» and research centers on
quantum electronics;

- visit to the GDR, as the head of the Soviet
delegation, to the IV International Conference
«Lasers and their Applications» and participation
in the X Meeting of Experts of the USSR and GDR
Academies of Sciences in the field of quantum
electronics;

- Delegate of the XXVI Congress of the CPSU;

1982, awarded (for the second time) the title of
Hero of Socialist Labor, the Order of Lenin and the
Golden Star «<Hammer and Sickle» for outstanding
merits in the development of physics, the training
of scientific personnel, and in connection with the
sixtieth birthday;

- visit to France, Spain for a meeting of WFS
Executive Council;

- visit to England for the Days of Soviet Science
in England; reports at general meetings of the
London and Edinburgh Royal Societies;

- visit to Germany for the XII International
Conference on Quantum Electronics;

1982-1989, member of the Presidium of the
USSR Supreme Council;

- deputy Chairman of the USSR Parliamentary
Section on peace and disarmament;

1983, visit to England for the XVI European
Conference on Laser Interaction with Matter;

- visit to France for the XIII Session General
Assembly of the WFS (elected Vice President of
WEFS), the meeting of Nobel laureates in Paris;
awarded the medal of the Sorbonne University, the
Grand gold medal of Paris, the medal of the Ministry
of Culture of France,

1984, honorary doctor of the Madrid Polytechnic
University;

- visit to the GDR, as the head of the Soviet
delegation, for the XII meeting of experts of the USSR
and GDR Academies of Sciences on cooperation in
the field of quantum electronics;

- visitto Japan for the International Symposium
in memory of Professor U. Nishina; the memorial
lecture;

1985, awarded: the Order of the Great Patriotic
War Il degree, the jubilee medal «Forty Years of the
Great Patriotic War Victory 1941-1945»;

- visit to Spain for giving lectures at the Madrid
Polytechnic University and other scientific centers
of Spain;
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- visit to the GDR as the head of the Soviet
delegation, for the V International Conference on
«Lasers and their Applications»;

1986, awarded: the Commandor's Cross of the
Order of «Merit» (Poland); distinguished Member
of the Indian National Academy of Sciences; the
E.Henkel Gold Medal of the «Urania» Society (GDR),
the Kalinga Prize for popularization of science and
for scientific and educational activity (UNESCO);

- visit to Sweden for the VI General Conference
European Physical Society on Physics of Condensed
Matter;

- visittoIndiaforthe Jubilee meeting in memory
of I. Gandhi; report;

- visit to Poland as the head of the USSR
Academy of Sciences delegation, for participation
in the Commission on cooperation between the
USSR and Polish Academies of Sciences, elected
chairman of soviet part of the Commission;

- visit to Germany within the framework of
scientific and technical agreement between FIAN
and the Leybold-Hereus Company;

- Delegate of the XXVII CPSU Congress;

1987, visit to the GDR for the XIV meeting of
experts of the USSR and GDR Academies of Sciences
in the field of quantum electronics;

- visit to the Netherlands attending the
preparatory committee for the Il Congress of Nobel
Prize Laureates and visiting scientific centers of
the Netherlands;

- visit to the USA, getting acquainted with the
laser thermonuclear fusion research of American
scientists;

- visit to Japan for giving lectures and getting
acquainted with the research of Japanese scientists
on laser thermonuclear fusion;

1988, honorary doctor of Karl-Marx-Stadt
Technical University (GDR).

- awarded the gold medal «For achievements in
the development of science» of the Slovak Academy
of Sciences;

- visit to France for a meeting the UNESCO
Secretariat; report, appointed Adviser to the
UNESCO Secretariat on the physics programs;

1989, awarded the USSR State Prize for the
Studies on Electroionization Synthesis of Chemical
Compounds;

- elected an honorary member of the
International Academy of Sciences (Munich);

- visit to Sweden for the Jubilee session of the
Royal Swedish Academy of Engineering Sciences,
dedicated to the 70" anniversary of the Academy;

- visit to the GDR for giving lectures at the Karl-
Marx-Stadt Technical University;

- visit to India to the 100%™ anniversary of the
birth of D. Nehru; delivered a report;

1990, award: the M. V. Lomonosov Gold Medal
of the USSR Academy of Sciences for outstanding
achievements in the field of physics;

- visit to Germany for the XX European
Conference on Laser Interaction with Matter;

- visit to the USA for the International
Conference on Lasers and Electro-optics;

- visit to France for participation in work of the
UNESCO Secretariat;

1991, awarded the Edward Teller Medal for
Achievements in the field of thermonuclear fusion;

- elected an honorary member of the European
Academy of Sciences and Arts (Salzburg);

- visit to the USA for the X International
Conference on Laser Interaction and the Related
Plasma Phenomena; made a report on the strategy
and development of inertial thermonuclear fusion;

- visit to Germany for the meeting of the Nobel
laureates-physicists; delivered a report;

- visit to Austria for a meeting with the Director
General of the IAEA;

- visitto]apan forthe IAEA Technical Committee
on drivers for inertial fusion; delivered a report;

- visit to Sweden for the Jubilee Conference
on the 90" anniversary of the first Nobel prize;
delivered a report;

1991-2001, member: Expert Council under
Chairman of the RF Government;

- Russian Optical Society;

1992, honorary member of the Natural Sciences
Academy of the Russian Federation;

- visit to France for a meeting of UNESCO
Secretariat in frames of the FIAN-UNESCO
collaboration program and consultations on
partnership between the Russian Academy of
Sciences and UNESCO in the field of physical
research;

- visit to Japan for the II International
Conference on laser processing of materials;
lectures at scientific centers of Japan;

1993, member of the Academy of Creativity
(Moscow).

1994, awarded the Order of the Great Patriotic
War II degree;

1997, awarded the Order of «Services to
the Fatherland» II degree, for great personal
contribution to the development of science and
training of highly qualified personnel;

2000, awarded the RF President Prize in the
field of education in 2000 for the foundation and
realization of the «Higher School of Physicists
MEPhHI - FIAN» project;

- awarded the medal «For Strengthening
of military commonwealth», For merits in
strengtheningthe defense ofthe Russian Federation,
the development of the armed forces of the Russian
Federation and military cooperation with friendly
states.

On July 1, 2001 Nikolai Gennadievich Basov
passed away. He was buried at the Novodevichy
cemetery in Moscow.
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