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NccnepoBaHna ¢oToPpU3MKM aIMA30B YIEHAMW HAYyYHOTO KO/IIEKTUBA Havanncb bonee 10 net Ha3ag, C
nccnegoBaHnm addekTa ABOMHOIo paanoontTuyeckoro pesoHaHca (APOP) Ha NV ueHTpax B anmase
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Ha ocHoBe kKBaHTOBOro adpdekta APOP Ha NV ueHTpax B HaHOaAMa3ax bbia pa3paboTaH BbICOKOCKOPOCTHOM

HECKOHTAKTHbIN AETEKTOP N CEKPETHAA 3alMTHaA MeTKa AN1A UeHHbIX bymar ana AO «lo3HaK»
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J1abopaToOpHbIA MaKET BbICOKOCKOPOCTHOIO AETEKTOPA M MOPTATUBHbIN HACTONbHbIN AETEKTOP

Kyntopa
CseTtoBOS,
Hakay
Y v/Cﬁop
bapabaH
dunbrp KC-

& 13

= =

© =)

s aKauka

C6
CeyeHune BOIHOBOAA:
NonysonHoBasA
Monocok ConeHoung, KOPOTKO3aMKHYTaA aHTEHHa
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Ne 2357866 Crioco0 3anuThl JOKyMEHTOB, IIEHHBIX OyMar Wid U3IeJui ¢ TOMOIIIbI0 HaHOAIMa30B ¢ akTUBHBIMH NV-1IeHTpaMu.

Ne 2 566 600 YcTpoilcTBO [1711 aBTOMAaTHYECKOTO IETEKTUPOBAHUS OBICTPOIBIXKYIIIMXCSA 3aIIUTHBIX METOK, COJEPKAIIUX MUKPOKPUCTAIIBI aJiMa3a C AKTUBHBIMU
NV-IIeHTpamu.

No 2411133 BemiecTBo METKH MOAJIMHHOCTH OAHKHOT, IIEHHBIX OyMar ¥ JOKyMEHTOB U CITIOCOO €ro MPUTOTOBJICHUS.

Ne 2577224 BemecTBo 3alIUTHON METKH, COJIEPKAIEE MUKPOKPUCTAILIBI aIMa3a C aKTUBHBIMU NV-IIEHTPAMHU JIESTUPOBAHHBIE U30TOMAMU, CTIOCO0 €ro MOTydYeHHs,
CHoCO0 3aIIMTHI OT MOAJIEIOK U IPOBEPKU MOAJIMHHOCTH U3JIEIUM ¢ TOMOIIbIO YKa3aHHON METKHU.

Ne 2569791 Cnioco6 mosmyuyeHus BEIIECTBA 3aIlIUTHON METKH, COJEPKAIer0o MUKPOKPHUCTAILIBI ajiMa3a ¢ aKTUBHBIMH NV-IIEHTpaMu, 00JaJa0IUMU CBOMCTBAMH,
MOIU(UIMPOBAHHBIMY PaJAHALIMOHHBIM BO3IEUCTBUEM, CIIOCO0 3aIIUTHI OT MOAEIOK U MPOBEPKHU MOATUHHOCTH U3EINNA C TOMOIIBIO YKa3aHHON METKHU.



B cTaTbe 06bACHEHA 3BO/IIOLMA CBEPXTOHKOTO pacluenneHus cnektpa APOP ogmMHoYHbIXx NV LEHTPOB U UX
aHcambnei 13-3a pagmMaLMOHHOro pacnyxaHus asiMmasa npu 31eKTPOHHOM 06/1y4eHNM

Fluorescence, arb. units.
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FIG. 5. (a) Calculated hyperfine ODMR spectrum of a single NV center
under the strain field (result of Eq. (7)). (b) Calculated hyperfine ODMR
spectrum for NV ensemble at the defect densities within 1.6 x 10" + 6.4 x
10"%em range (result of Eq. (8)).

Inhomogeneous broadening of optically detected magnetic resonance of the
ensembles of nitrogen-vacancy centers in diamond by interstitial carbon atoms

Applied Physics Letters 106, 102402 (2015); doi: 10.1063/1.4913428

View online: http://dx.doi.org/10.1063/1.4913428
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OnuncaH opurMHanbHbIN cnocob onTuyeckoro u CBY Bo36YKAEHNA MUKPO-PAa3MEPHbIX KPUCTAN/I0B a/IMa3a,
oboraueHHbIXx NV ueHTpamu, AnA MarHUTHOIO AaT4YnKa C BbICOKMM NMPOCTPAHCTBEHHbIM Pa3pelleHnem
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Fig. 3. (a) Diagram of optical transitions between the ground
(*A) and excited (*E) electronic states of an NV center. (b) A
drawing and a microscope image of the tip of a fiber probe
covered with diamond nanoparticles. (c¢) Intensity of photolu-
minescence induced and collected through the fiber-optic

200 pm

Fig. 1. (a) Diagram of energy levels involved in electron-spin

spectrqscop y. (b) S(_'.anmng magnetlc-ﬁeld imaging using a fiber probe as a function of the external magnetic field. (d) Photolu-
pr‘obe integrated Wlth alk, NV—dlanlonfl quantun} sensor and a minescence signal measured by scanning the fiber probe over
microwave transmission line. (¢) A microscope image of the fi- the surface of a magnetic stripe with (blue) and without (red) a
ber magnetometer used in experiments. (d) A nitrogen atom (N) bias magnetic field of 10 mT. (e) A typical two-dimensional
and a vacancy (V) forming an NV center in a diamond lattice, image of magnetic field distribution measured by scanning
consisting of carbon (C) atoms, four possible arrangements of the fiber probe integrated with an NV-diamond sensor over
the NV axes with respect to the crystal lattice of diamond, are the surface of a magnetic stripe without application of a
shown. microwave field.

Fiber-optic magnetic-field imaging
OPTICS LETTERS / Vol. 39, No. 24 / December 15, 2014



Microstrip

A

Fig. 2. Waveguide delivery of optical fields for the initializa-
tion and readout of the electron spin in NV centers using a
nanodiamond-covered tapered fiber. The microwave field is
delivered through a microstrip transmission line.
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Fig. 3. Characterization of the PL response from NV centers in
nanodiamond deposited on the fiber taper: (a) sketch of the ex-
periment and (b) the spectrum of the PL response from NV cen-
ters in nanodiamond deposited on the fiber taper measured
using a free-space 532-nm laser beam, as shown in panel (a).

Fiber-optic magnetometry with randomly oriented spins
December 1, 2014 / Vol. 39, No. 23 / OPTICS LETTERS

HDOAGMOHCTpMpOBaH AdaTYNK MaAalrHUTHOrIoO NoJiA Ha OCHOBE CJ'Iy‘-IaVIHO-OpMGHTMpOBaHHbIX d/IMAa3HbIX HAHO4YaCTUL,,
O6OI'aLLI,eHHbIX NV ULEHTPaMMU, C BO36y)'KLI,eHVleM U CYUTbIBaHUEM HepPeE3 onTn4HeCroe BO/IOKHO
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Fig.4. (a)The spectrum of the PL response from NV centers in
nanodiamond deposited on the fiber taper measured with a fi-
ber delivery of both the 532-nm laser beam and the PL spin read-
out signal, as shown in Fig. 2, with an external magnetic field
B ~ 5 mT (red line) and B = 0 (green line). (b) The spin readout
return measured (circles) and calculated (solid lines) as a func-
tion of the frequency of the microwave field with both the
532-nm laser beam and the PL spin readout signal delivered
through the tapered fiber for B = 0 (blue), 1.2 mT (green),
and 3.0 mT (red). The upper panel shows the frequencies Q,
and Q, calculated using the characteristic equation for H, as
functions of the angle # between the magnetic field B and

the axis of the NV center.
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B cTaTbe onucbiBaeTcA MaHUNynanposaHne CMMHOBbIMN COCTOAHNAMMN NV LEHTPOB U UX CYUTbIBAHUE HEPEI

ONTOBOJIOKHO M AByxnpoBoaHon CBY BonHoBOA,
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Electron spin manipulation and readout through an optical fiber
Scientific Reports. 2014. V. 4. P. 5362. doi:10.1038/srep05362
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Figure 3| (a) Intensity of photoluminescence from NV centers as a function of the frequency of the microwave field inducing the electron spin resc
in the presence of a variable magnetic field B oriented as shown in panel (b). (¢) The frequencies of the two pairs of the Zeeman-shifted peaks as fun
of the magnitude of the magnetic field: (dots) experimental data and (solid lines) calculations using the model described in the text with B trea
as a fitting parameter.



B 2011 r. Hay4YHbIM Konnektneom ®UAH BnepBble 6biN NPeaNoXKeH U peannsoBaH cnocob ¢pabpukaunm u
AETEKTUPOBAHUA K/1aCTEPOB aTOMAPHbIX AePEKTOB KPUCTAN/IMYECKOM PELLETKM a/iIMa3a C MOMOLLbIO

Y/IbTPAKOPOTKUX J1a3ePHbIX UMMY/1IbCOB

pumping beam

cluster of lattice defects

optical damage AHMMaUUs B NOSTHO3KPAHHOM pexnume

2 465 377 CMOCOB CO3AAHMUA ONTUYECKM NPOHMLLAEMOIO M30BPAXEHWA BHYTPU AJIMA3A, YCTPOMCTBO /1A EFO OCYLLIECTB/IEHUA (BAPUAHTbI) U
YCTPOWCTBO ANA AETEKTUPOBAHMA YKASAHHOTO U30BPAKEHMSA, 30.06.2011 r.

109 877 YCTPOWCTBO CO34AHMA ONTUYECKM MPOHULIAEMOTO U30BPAXKEHMA BHYTPU AZIMA3A (BAPUAHTbI) M YCTPOWCTBO ANA AETEKTUPOBAHUA
YKA3AHHOIO N3OBPAXKEHWUA, 04.07.2011 r.



B 2017 r. Hay4YHOM rPyNMnomn N3 HECKONbKUX BPUTAHCKNX YHUBEPCUTETOB Obla NPOAEMOHCTPUPOBAHA 1a3epHasn
dabpurKauma OAMHOUYHbIX aTOMaPHbIX AePEKTOB KPUCTAN/IMYECKOM PELLETKM a/IMa3a
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Yu-Chen Chen et al., Laser writing of coherent colour centres in diamond,
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B HacToAwee Bpema aBTOPCKMM KOIJIEKTUBOM NPOAOIKAKOTCA UccneaoBaHmsa ¢oToPpmsnKm aimasos.
YKe onyb6AMKOBaH M rOTOBMTCA K NeYaTu pag UccneoBaHNM MeXaHM3MOB sla3epHor GpabpuKaumMm aToMmapHbIX
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CTPYKTypa Cnektpa PpOTONOMWUHECLEHLUMM B a/Ma3e NPU MHOTOKPATHOM 3MUCCUM OMTMYECKOro GpoHOHa B XO4e aBTO/IOKANM3aLMK
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«Broadband and ultrafine luminescence in diamond facilitated by femtosecond laser driven electron impact and injection of “vacancy-

interstitial” pairs», Optics Letters (2020, under review).



MuKkpomacwtabHan BU3yanmsaumsa n cnekTpockonua GoToNtoMUHECUEHLUN
azimasa noj AenCcTBUEM YNbTPAKOPOTKUX JIa3€PHbIX MMMNY/1bCOB
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[nHaMMKa 31eKTPOH-AbIPOYHOM NMNAa3Mbl MO BbiXxody GOTO/NHOMUHECLEHLUN
azimasa noj AencTBUEM YAbTPAKOPOTKUX JIa3€PHbIX MMMNYbCOB
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OueHKa KpUTUYECKON MOLLLHOCTU CaMOdOKYCUPOBKM B a/iMa3e No AaHHbIM
MUKpPOMacWwTabHou BU3yannsaumm GOTONOMUHECLLEHLLNM
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TOHKasa CTpYKTYypa CNeKTpoB POTO/IIOMUHECLEHLMN a/iIMa3a, BO3OyKaaemon
noa, AeNCTBUEM YNbTPAKOPOTKUX Na3€PHbIX MMMNY/1bCOB

Cxema M3N\epeHl/ll7| Cxema aBTO/I0KaIM3auunu I/IEKTPOHA NyTEM MHOTIO-

KPaTHOroO 503e-MCI'IyCKaHVIFI onTnyeckoro (I)OHOHa 7
xapaKTepru‘/i BUA CNEKTPOB CI)OTO/'II-OMMHECLI,EHLI,MVI

a) LO'BpECIrOmELcy b) conduction band
uv ;.:hoto- UV photo-
luminescence = luminescence

lqﬁ‘l diamond 4
pump laser slab

\

525 nm, 150 fs valence band

JETP Lett. 112(9) 579-583 (2020), 10.31857/51234567820210016



BHYTPU3OHHbIXA XapaKTep aBTO/IOKAaAN3ALMNN N €r0 NaPaMeTPbl B
doToNOMMNHECUEHLUNN

[IMHaMmunyeckoe pasmsaryeHme GoToHOB,
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MwuKpomaclitabHaa moamduKaLma oNTUYECKUX LLeHTPOB B a/iMas3e noa, AeNCTBUEM
V/IbTPAaKOPOTKUX J1a3ePHbIX UMNYNbCOB: HabatoaeHne B poTontoMUHeCLLeHL UK

HoBble a30THO-BaKaHCUOHHbIE ONTUYECKME
LEeHTPbI B GOTONOMUHECLEHUMNM — NA3epHan
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[MposiBNeHnEe TOHKOM BUOPOHHOW CTPYKTYPbl ONTUYECKUX LLieHTPoB POTO/IIOMUHEC-
LeHUMKN, BO3OYKAaeMOW YIbTPAKOPOTKUMMU Jla3epPHbIMU MMMYAbCaMMU
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Ob60oCcHOBaHME MeXaHU3Ma aTeEPMMNYECKOTo BO3OYKAEHUA IOMUHECLEHLMU ONTHU-
YECKUX LLeHTPOB Yepes3 pe30HaHCHbIN 3aXBaT «ropAYUX» SNEKTPOHOB MAa3Mbl

Bbixoa nHTeHCUBHOCTU PJ1 pasHbIX LLEHTPOB

10% @ —————r —
2 820 nm
% 1
S 10" ¢
S 330 nm
Py
%)

o 10°F
s 0.9840.04
- i
ol i ® Z [u]
: 0.97+0.03
10" L P e e
10° 10’ 102
pulse energy E (nJ)

Opt. Lett. (2020, submitted)

KnHeTu4yeckoe YpaBHeEHNE ANA NNOTHOCTU MNJia3Mbl
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