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V1 Me:xayHapoaHblii CHMIIO3UYM M0 KOrePeHTHOMY ONTHYECKOMY
U3JIyYeHHIO MOJYNPOBOAHMKOBBIX COeTUHEHHI H CTPYKTYP

O cumnosuyme

VI MexayHapoaHbIi CUMIIO3UYM 110 KOT€PEHTHOMY OIITHYECKOMY H3JTyYECHUIO
MOJYIPOBOJHUKOBBIX coequHenui u ctpykryp (KOUIICC) sBnsgercs HayuyHbIM
($hopymMOM, B KOTOPOM Y4YacTBYIOT BCE BEIYIIHE Hay4HBIC yUPEKACHHs, padbo-
TaroIIe 0 COBPEMEHHBIM HANpaBlICHUAM (pyHIaMEHTaIbHBIX UCCIEIOBAHUN B
00J1aCTH KOT€PEHTHOTO ONTHYECKOTO M3IYYECHHUs MOTYIPOBOJIHUKOBBIX COEIH-
HEHUI U CTPYKTYP.

K paccmatpuBaempiM Ha CumIio3uyme paszesiaM OTHOCSTCS: ITOIYHpPOBOJHU-
KOBBIE JIa3epbl HA T€TEPOCTPYKTYpax, HUCCIECAOBAHNE MOIIHOTO KOTEPEHTHOTO
W3JTy4CHNS] MHXEKIMOHHBIX JIa3€POB, MOIYNPOBOJHUKOBEIE JIa3ephl C ONTHYE-
CKOH M 3JIEKTPOHHOW HaKauKOW, yHHUIIOJISIPHBIC TOJyIIPOBOJHUKOBEIC JIa3€phl,
MEePCHEeKTUBHbBIC HAIPaBICHUS CO3JAHUS ONTHUYECKUX KOTEPEHTHBIX HCTOYHU-
KOB, (hpM3HMKA Pa3pyLICHUS U JAerpaJalnuy MOJIyIPOBOTHUKOBBIX CTPYKTYP H T.II.
| KOUIICC cocrosuics B 3seruropoze B 2007 r. Ha HeM ObII0 IPUHATO pere-
HHUe NpoBoaAuTs, CHMIO3UYM peryisipHo pa3 B aBa roga. Il - V Cumnosuymsl
ObuTn mpoBeneHbl B MockBe U 3BeHuropone B Hostope 2009, 2011, 2013 u
2015rr.

3a Bpems npoBeaeHNss CHMIO3MYMOB 10 KOT€PEHTHOMY ONTHYECKOMY H3ITyde-
HUIO TIOJYIPOBOJHHUKOBBIX COCJVUHEHHH M CTPYKTYp CHMIIO3UYM HpHOOpen
cratyc MexxayHapoaHoro. Bo |1-VCumnosuymax Hapsigy ¢ pOCCHHCKUMH TTPH-
HUMQJIM Y9acTHE COTPYIHHWKH BEIyIIMX MHPOBBIX HAYYHBIX IIEHTPOB M yHH-
BepcuteToB n3 Ouuistaann, BemukoOpurannu, bemopyccnu u YkpanHsl.
VY4acTue poccHiicKuX U 3apyOexHBIX yueHbIX B paboTe CHMIIO3uyMa MO3BOJISI-
€T TIPEeACTaBUTh PE3yNbTaThl Ha IIUPOKOE HAayyHOE OOCYXKAEHHE M IOCTaBHUTh
HOBbIE Hay4HbIe LM B 00JIACTH HM3YyueHHsl (yHIAMEHTalbHbIX OCHOB KOTe-
PEHTHOTO ONTHYECKOTO M3IY4EHHUS IOIYHNPOBOJHUKOBBIX COCIWHEHHH W
cTpykTyp. Ilmpoko mpexncraBieHsl Ha CHMIO3MyMe MOJIOJEKHBIE HaydHBIE
paboTHI.

B 2015 x opranmsaropam Cummosnyma noGasmiics HanmmoHadbHEIA MCCemo-
BaTeNbCKUH aepHblil yHUBepcuTeT «MHU DN ».

MecTo 1 BpeMs IIPOBeICHHSA
VI KOUIICC mpoiiner B8 Mockse B8 HUAY MU®DU u B mancuonate PAH

«3BeHUTOpoACcKHii» ¢ 22 1o 24 Hostops 2017.

PaGoumii 13bIK IKOJIbI: PYCCKUHA 1 aHTTIHHACKHUHA



Hayunasi nporpamma
[Iporpamma cuMIo3mymMa COCTONT U3 INICHAPHBIX M NPHUTJIAIICHHBIX JTOKIAI0B,
KPYTJIOTO CTOJIA M CTEH/IOBBIX JIOKJIAJIOB.

OpraHu3aTopbl CHMIO3HyMa

Otnenenne pusnueckux Hayk PAH

Omnueckuit unctutyt umenu [1.H.Jlebenera PAH

HanuoHanbHbll UCCIIE0BATENIbLCKUN SAACpHBII yHUBEpcUTeT « MU D).
Poccuiickuit hoHI pyHIaAMEHTATBHBIX UCCIICIOBAHIIA

Kypnan «KBaHTOBast 2I€KTPOHHUKA

IIpencenarennb oprkomureTa

akanemuk Kpoxun Oner Hukonaesuu Hayunslii pykoBoautens Boiciiei mko-
ne1 pu3ukos umenn H.I'. bBacosa HUSY MU®U, r.H.c. DUAH

3amMecTHTeJb NPe/ceaTeNsi OPrKOMHUTETA

3asecroBckas Upuna Hukomnaesna Jupexrop UGB HUAY MUDU
OTBeTCTBEHHBIN ceKpeTapb OPrKOMHTETA

IIlectyxuna AHHa AHatonbeBHa Cekperaph pykoBoxutens Otnenenus KPD
OUAH, nnxenep kad.Ne88 OB HUSY MUDU

OpraHu3anMOHHBIH KOMHTET

besorochsiit B.B. B.H.c. DUAH, nonent xah.Ne88 NDOUB HUAY MUDOU
Amnanckas A.A. Umxkenep xad. Ne88 NOWBb HUAY MUDOU

Anemenko FO.A. B.H.c. DUAH, mpodeccop kad. Ne88 UDPHB HUAY MUDU
Muxaensa I'.T. Ilpodeccop xad. Ne88 UGB HUAY MUDOU

CemenoB A.C. Penakrop xxypHana «KBaHToOBast DIEKTpOHUKA»

Crapony6 A.H. 3aBemyrommii taboparopueit DUAH

Yemres E.A. B.a.c. DUAH. nouent kap.Ne8§8 UDOUB HUAY MUDU
Kosnosckuit B.M. 3aBenyroumii nadopatopueiit ®MAH, moment kad. Ne88
OB HUAY MUOU

Bperu B.C. Bexgymuit nunxenep-anekrpoauk ®PYAH

Oponst A.A. Jlouent kad. Ne88 NDOUB HUAY MUOU

BumuBaniok A.B. Crnenumamuct mo YMP, unctutyt mMaructparypsl HUSY
MUOU

Ponmonosa O.B. Unmxenep naboparopun «buonanoporonuka» UOUb HUAY
MUOU

EBcoBuu A.B. 3aM. Hauaneauka otnena UOGUB HUSY MUDU

Kaprios H.B. Umxenep xad. Ne 88 UDUB HUAY MUDU

Konrakrsi:
Caiit Cummnosnyma: http://corscs.mephi.ru/

E-mail: corscs@mephi.ru
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VI Meosicoynapooustit cumnosuym
N0 KO2epeHmHOMY ONMUYeCcKOMY U31YUeHUIO
HOJIYRPOBOOHUKOBBIX COCOUHEHUTL U CHIPDYKMLYD

Ilpocpamma



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

09.00 - 10.00
10.00 - 10.30

10.30- 11.00

11.00-11.30

11.30- 12.00

12.00-12.30

12.30 - 13.00

13.00 - 13.30

13.30 - 14.00

22 Hosaopsa, Cpeoa
HHUAY MU®DHU, Kougepenuy-3an 3 smasic

Pezucmpayusn. Kogpe.

Omkpoimue Cumnosuyma
Axademuk Kpoxun Onez Hukonaeeuu

Cemunap 1 - IIpeocedamens F0.M. Ilonos

Kynvuun IOpuit Huxonaesuu
HAITY IBO PAH, HUAY MUD®U
DopMUPOBAHUE MAaCCUBOB IIJIA3MOHHBIX HAHOCTPYKTYP
HUMITYJIbCHBIM JIA3€PHBIM U3JTYUYCHHUECM

Opnosuu Banenmun Anmonoguy
N® um.Crenanosa HAHB, benapyce
HenunreitHo-onTHYecKoe MpeoOpa30oBaHUE M3MyICHUS
HanocekyHaHbIx Nd: AT na3epoB ¢ monepedHoi
JUOJIHON HAKaYKOM

Muxkaenan I'eeopx Tamesocoeuu
I'pynna komnanuii «Bapron», HUAY MUOU
3aMKHyTLIﬁ UK TPOU3BOJACTBA AUOJHBIX JIA3€POB U CUCTEM
Ha UX OCHOBE

Kouapoeckuii Braoumup Bnaounenosuu
UI1® PAH, Hwxuuit HoBropos
CpaBHHTENBHBIN aHATN3 THHAMHYCCKHUX CIIEKTPOB TOJISPU3a-
IIUH aKTUBHOW CPEbI M DJIEKTPOMArHUTHOTO TOJIST B CBEPXHU3-
JyYaroIINX MOIYIPOBOIHUKOBBIX JIa3epax

IHuxmun Huxuma Anexcanoposuu
OTU um. A.®. Uodde PAH, C.-Iletepdypr
MourHble a3epHbIC U0 CHIEKTpabHOTO Auana3zona 1400-
1600 um

Maoswcykun Bnaoumup Heanosuu
WIIM PAH, HUSY MUOU
The structure of plasma plume at ns-pla of al target in the air

Obeo



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

13.00 - 15.00

15.00

17.00 - 19.00

19.00 - 20.00

20.00 - 22.00

Cmenooevle 00K1a0bl
Yuraneueiii 3a1 HUAY MUDOU

Omuve30 yuacmnuxosé Cumnosuyma ¢ nancuonam PAH
«3eenuzopoockuity om HUAY MUH®DU,
Kawupckoe wocce 31

Pezucmpayusa yuwacmnukog Cumnozuyma u nocenenue 6
nancuoname PAH «3eenuzopoockuiiy

Kpyznouit cmon «HUunxcenepuasn pusuxa 011 o0uomeOuyunsly
Moaeparop U.H. 3aBecTroBckast
Yuacruuku: O.H. Kpoxun, M.H. 3aBectoBckas, C.J. 3axa-
pos, JLJI. Haiikos, B.B. bezotochsrii, E.A. Yemnes, JI.JI. Mu-
XeeB U JIp.

banxkem



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

09.00 - 09.30

09.30 - 09.55

09.55-10.20

10.20 - 10.45

10.45-11.10

11.10-11.25

11.25-11.50

11.50-12.15

23 Honabpsa, Yemeepe
3aempak

Jexkyuonnaa ayoumopusn
Ilancuonama PAH «36enuzopoockuiiy

Cemunap 2 - Ilpeocedamens FO.11. Axoenes

3asecmoeckasa Hpuna Hukonaesna
HUAY MHUOU
B3aHMOHeﬁCTBHe QJICKTPOMAriuTHOI'O U3JIy4YCHUSA C
KOJIJIOMAHBIMU HAaHOYACTUIIaMU: MOACJIb U IPUMCHEHUEC

Mapmaniok Anexcanop Anamonvesuy
AO «HUUM «Ilomroc» um. M.®.Ctenpmaxa, MockBa
OnHOMOJIOBBIE TTOYIIPOBOIHUKOBBIC JIa3€Phl HA OCHOBE
rerepocTpykryp AlGalnAs/InP ¢ BEIXOTHOH MOIIHOCTHIO
cBbie 300 MBT

Komoea Ceemnana Ilasnoena
C® ®UAH, Camapa
OnTtumusanus ¢pa3oBbIX Macok Juist 3D nokanu3anuu
HaHOpa3MEepHBIX H3JTydaTesen

Onewenko Braoucnae Anexcanopoeuu
®UAH, HUSTY MU®U, Mocksa
Modelling and experimental study of temperature profiles in
continuous wave laser diode bars

Ilepepuie
Cemunap 3 - Ilpeoceoamensv A.H.Cmapoodyo

Axoenes IOpuii Ilasnosuu
OTU um. A.®. Nodpe PAH, C.-ITerepOypr
KosekTiBHBIE MO/IBI B CIBOCHHBIX ITOJIYIPOBOIHHKOBBIX
JIMCKOBBIX JIa3epax Ha MOJax IIeNYymel raaepen

Cokonoea 3unauoa Huxonaeena
OTU um. A.®. Uodde PAH, C.-Iletepbypr
DBOITIOIUS XapaKTEPUCTHK MOIIHOTO MOIYIIPOBOIHUKOBOIO
Jla3epa ¢ KBAHTOBBIMH SIMaMHU



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

12.15-12.40

12.40 - 13.05

13.05-14.00
14.00 - 19.00
19.00 - 20.00

Jadysun Maxcum Anamonvesuy
AO "HUU "Iomroc" um. M.®D. Crenpmaxa
MHOT03JIEMEHTHBIC JIA3EPHBIC U3TYYaTEeNH CIICKTPAILHOTO
nuamasona 800-850 um

Jypaeeé Brnaoumup Ilempoeuu
3A0"Homnarex", Mocksa
IlepecTpanBaemMble OAHOYACTOTHBIE MOIYTIPOBOIHUKOBEIC
Ja3epsl U UX IPUMEHEHHE

Obeo
IKckypcusn

Yorcun



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

09.00 - 09.30

09.30 - 09.55

09.55-10.20

10.20 - 10.45

10.45-11.10

11.10-11.30

11.30-11.55

11.55-12.20

24 Hosops, IIamuuya
3aempak

Jexkyuonnaa ayoumopusn
Ilancuonama PAH «36enuzopoockuiiy

Cemunap 4 - Ilpeocedamens B.B. BezomocHulii

Hlacmun Banepuii Huxonaesuu
DM PAH, H. Hosropog
Jlazeprr UK auama3ona Ha nmepexogax KyJIOHOBCKHX LIGHTPOB
B IIOJIYIIPOBOTHUKAX.

3axapoeé Cmanucnae /Imumpuesuy
®HUAH, MockBa
Posibilities for applications lasers in epygenetic therapy

3acasuuxuit Hean Heanoeuu
®UAH, Mocksa
KBaHTOBEII1 KacKkaHBIH JTa3ep HA OCHOBE TeTepPOIaphl
GalnAs/AllnAs ¢ JIMHOI BOJTHBI U3JTyYeHHS 5,6 MKM U
paboueii Temneparypoii 6omee 300 K

Kpovica Anopeit bozoanosuu
Yuusepcuret Llepdunna, Bennkoopuranus
MOVPE of InAs QDs on InP for single photon emitters and
laser applications

Ilepepuie
Cemunap 5 - Ilpeoceoamensv B.H.Lllacmun

Cnunuenko Cepzeii Onezoguu
OTHU um. A.®.Nodhde PAH, C.-TTetepOypr
HoBble mo1xo/1b!1 17151 TeHepaluy MOLIHBIX JIa3ePHBIX
HMIIYJbCOB Ha OCHOBE MHOTOIIEPEXOIHBIX TETEPOCTPYKTYP
J1a3epOB-TUPUCTOPOB

Ko3znoeckuit Bhaoumup Heanosuu
OUAH,HUAY MUDU
ITepecTpanBaemblii B crieKTpaibHOM o0actu 3.75-4.82 MKkM
Fe:ZnSe na3ep ¢ BrICOKOI BBIXOHOM SHEpriei, padoTaronuii
TP TEPMOIIEKTPHUECKOM OXJIAXK ICHUH

10



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

12.20-12.45

12.45-13.10

13.10-13.30

14.00 - 15.00
16.00

Tynuyvin Hean Muxaiinosuu
OUAH
I'eneparmoHHbIC XapaKTEPUCTUKH JIa3epHON KepaMUKU
npousBocTBa ['JIIT «PAIYT A»

Buyxuii Pycnan Pomanoeuu
000 JTACCAP, O6HuHCK
Optimization of the diod-pumped solid-state laser parameters
of a solid-state Nd: YAG with transverse pumping by laser
diode»

3akpvimue cumnozuyma
Ilpunamue pewenun. O.H. Kpoxun

Oébeo

Omve30 yuacmHuKog u3 RAHCUOHama «38eHU20POOCKUIl» 6
Mockey

11



10.

VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

Cmenooeuvie 00K1a0bl
22 Hoaopsa, Cpeoa
Yumanwvnutii 3a1 HUAY MUDH

Anvikosa Anuoa @aizpaxmanosena (HUAY MUDHU)

Ananuz cmpykmypHbix c0UCME KPEMHUESbIX HAHOYACUY MEMOOOM
CHEKMPOCKONUU KOMOUHAYUOHHO20 PACCESIHUS C8ema

Ananckan Anacmacusa Anuxosena (HUAY MUDU, DHAH)

Theoretical modeling of laser metal nanoparticles fragmentation in water
Anoponoe Anexcandp Anexcanoposuyu (MOM PAH, H.-Hoezopoo)
Stimulated THz emissions on Bloch and Wannier-Stark transitions from
simple superlattice outside NDC region

Accunbaeea P.b. (Kazaxckuil HayyuoHanibHblll MeXHUYeCKUll YHU8epcu-
mem um. K.1M. Camnaesa, Kasaxcxuti nayuonanohwvlll yHugepcumem ume-
Hu anb-Dapabu)

Silicon nanostructures for visible and infrared photonic devices
Banawoe Brnaoumup Bnaoumuposuu (MPD PAH, ®psazuno)

Kepamuka na ocnoge oxcuoa ummpus,necupo8aHHo20 peoKo3emenbHbIMU
uonamu(Tm, Ho), ons meepoomenvhvix 1a3epo8 08YXMUKPOHHOU 001acmu
cnekmpa

Boopeuosa FOnusa Koncmanmunosna (OTH um. A.D.Hoghpe PAH, C.-
Ilemep6bype)

Pocm enympennux onmuueckux nomepv 8 2emepocmMpyKmypax iazepos
cnekmpanbHo2o ouanazona 1-1.1 mkm

bopynesa E.A. (HUAY MUDH)

Hccneoosanue s3aumooeticmgus me30mempanophupuna ¢ 0emoHayuoH-
HbLMU HAHOAIMA3AMU MENMOOOM (DIyopecyeHmHol CneKmpoCcKonuu
Byxapoe /Imumpuii (Braoumupcruii 20cyoapcmeeHuvlll yuugepcument)
Percolation model of the electrical conductivity of pbte island films
bymaee Mapam (DHAH)

Dopmuposanue cynepeayccosa nyuKa 6 pemmocekyHoHol eubpuoHou
cucmeme

Becenos /Imumpuii Anexcanoposuyu (OTU um. A.D.Hogdhgpe PAH, C.-
Iemepbype

Mooenuposarue xapakmepucmuk MOWHbIX NOJLYNPOBOOHUKOBBIX 1A3EPO8
cnekmpanvbrozo ouanazona 1500-1600 um

12



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
N3/Ty4eHUIO NOYNPOBOAHMKOBBIX COEAMHEHUIN U CTPYKTYP

TI'puzopvesa Mapusa Cepzeeena (PHAH, HUAY MUDH)
Teopemuueckoe uccredosarue 1a3epHou MoouuKkayuu nOpucmuix Oe-
Gexmos 6 memannax

3onomapes Bacunuit Braoumupoeuu (DTHU um. A.D.Hogge PAH, C.-
IHemepbype

Togviwennas memnepamypHas CmadUuibHOCHb CNeKMpPa 2eHepayuu noy-
NPOBOOHUKOB020 N1a3epa ¢ NOBEPHOCMHBIM PACHPEdeNeHbIM OPI2206CKUM
3epKanom

Hcaes Eezenuit Anamonvesuu (HUY «Bvicuas wkona 3KOHOMUKUY)
Ilepcnexmusnvie cnocobwvl nepedayu unGopmayuu no ONMULECKUM Kana-
Jlam cesasu

KosvipesAnmon Anopeeeuy (HUAY MUDU, OO0 «HIIII « Hnoicexmy,
Capamos)

Onmuueckue xapaxmepucmuru niénok TIO, nonyuenHbix Memooom 1eK-
MPOHHO-TYHEB020 UCNAPEHUS 8 BAKYYME C UOHHBIM ACCUCMUPOBAHUEM
Kopubym Anodpeit Banepvesuu (MOTH, 2. [loneonpyonwlit)

New technique for femtosecond pulse self-shortening based on the transi-
ent regime of multiple filamentation in kerr media

Kopomvicnos Anexceit Jleonuoosuu (PHUAH, Mockea)

Heyxeonnosas zenepayus 6 1aszepe C IUH30N0000HbIM AKMUGHBIM DNIEMEH-
mom Nd:YLF npu mooyasyueti 006pomuocmu pe3oHamopa nacCusHulM
Cr4+:YAG 3ameopom

Kysneuoe H.0. (HUAY MUDN)

Simulation of thermalization of a weakly interacting bose gas by kinetic
equations

Jonyxun Kupunn Banepvesuu (PUPI um. Komenvhuxosa, 2. Opsizuno)
Tlonyuenue Kepamuku Ha 0CHO8e UMMPUTL ATIOMUHUEB020 2PAHAMA OA
nACCUBHBIX 3AMBOPOE J1A3ePO8.

Ilnexanoe A.A. (HUAY MUDH)

Yemanoexa ona nonyuenus uzobpasicenuii 6 TI'y ouanasone co cnex-
MpANbHLIM paspeuienuem

Hzopv Ckpabun (Braoumupckuil 2ocyoapcmeennulil yHugepcumemn)
Laser synthesis of colloidal gallium nitride systems

Cekepoaes K.C. (Kazaxckuii nayuonanbHwlil ynugepcumem umMeHu dib-
Dapadu)

Enhanced photoluminescent properties of organometal perovskites depos-
ited on nanostructured semiconductor substrates
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Cmupnoe Cepezeit Braoumupoeuu (Acmpaxancxuii 2ocyoapcmeeHHbll
YHUBepcumem,)

Hcceneoosanue 3a8ucumocmu xapaxmepucmux Usyuenus noaynpo8ooHU-
KOBbIX J1a3ep08 OM 6eUYUHBL MOKA Yepe3 p-N-nepexoo

®@pona Anacmacus Andpeeena (HUAY MUDH, DHUAH)

Coepemennas noocomogka kaopoe 6 HUAY MUDU ons naykoemxux
mexHoIo2Ull 8 00AACMU NOTYRPOBOOHUKOBOU KEAHMOBOU INEKMPOHUKU
Hlazypuna Anacmacus (Braoumupcruil 20CyoapcmeeHtblll YHUSEpCu-
mem)

Dopmuposane onmMu4ecKuUx HUSKOPA3MEPHbIX CIPYKMYP 05 JIeMeHMO8
gomonuxu

HOnycoeéa Hauoa Pabaoanosena (HUAY MUDH)

Hccneoosanue Hanonposonok HUMpuoa amoMuHUsL, ROLYYEHHbIX MEMOOOM
UMAYIbCHOO NA3EPHO20 OCANCOCHUS

Axynun B.I. (MI'Y um. M.B. Jlomonocosa)

Laser diagnostics of fractal silicon nanostructures on crystalline silicon
wafers
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OPTIMIZATION OF THE DIOD-PUMPED SOLID-STATE
LASER PARAMETERS OF A SOLID-STATE Nd: YAG WITH
TRANSVERSE PUMPING BY LASER DIODE

R. R. Bitskiy"*®, G. T. Mikalyan '3, S. C. Tariverdiyev !, M. R. Butayev %,
V. A. Reutsky *

Y LLC “LASSARD systems”, Obninsk, Russia
2 Prokhorov General Physics Institute, Moscow, Russia
¥ NRNU MEPHI, Moscow, Russia
e-mail: r.bitskiy@varton.ru

Diode-pumped solid-state lasers (DPSSLs) are solid-state lasers
made by pumping a solid gain medium, for example, a ruby or a neo-
dymium-doped YAG crystal, with a laser diode. The transition to high-
power diode lasers instead of low-efficiency lasers emitting in a wide
spectral range, having low reliability of pump lamps, makes it possible
to create powerful reliable solid-state lasers of compact dimensions and
with high efficiency.

Diode-pumped solid-state lasers have a very wide range of applica-
tions. Indeed, they are used in all of the areas mentioned in the article on
laser applications. [1]

Fig.1. The design of the DPSSLs (top view)
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The efficiency of the output characteristics of a DPSSLs depends to a
large extent on the location of the diode laser matrices around the active
element, the efficiency of absorption of the pump radiation by the active
element, the heat removal efficiency of the diode laser, and the active
element. This DPSSLs is designed for a five-beam transverse pumping

scheme.
Table 1. Characteristics of the DPSSLs.

Pumping power Output energy Pulse duration
30kW >1] 250 us
Dimensions of the .
DPSSLs Intensity Wavelength
140x133x91 cm. 0.2J/cm? 1064nm

When creating this laser, our group faced the following problems:
1. Due to the uneven distribution of the cooling liquid, a temperature
difference has arisen in different heat exchangers of the pump diode.
Because of what the wavelength shift occurred, which led to uneven
pumping of the active element.
2. When using the standard scheme of symmetric pumping of the active
element on five sides [2] , the generation profile is unevenly measured.
The middle of the beam is much stronger than the edges.
The above problems were solved in the course of our work. Detailed
description in the presentation.

[1] https://www.rp-photonics.com/diode_pumped_lasers.html

[2] U.B. I'myxux,1 C.A. Jumakos,2 P.®. Kypynos,1 C.C. ITonukapmos,l
C.B. ®ponos Momnsie TBepaoTensHble nazepsl Ha Nd:YAG c¢ momepeuHon
JIMOJTHOW HAKAYKOW W yJIyUIICHHBIM KauecTBOM m3mydenus \ XKypHan Texanue-
ckoit ¢puzukm, 2011, Tom 81, BeIM. 8
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TUNABLE IN THE 3.75-4.82 pm RANGE, UP TO 7.5 J PULSED
Fe:ZnSe LASER OPERATING WITH THERMOELECRTIC
COOLER

V.1. Kozlovsky?, M.P. Frolov*** Yu.V. Korostelin®, B.M. Lavrushin®,
Yu.P. Podmar'kov?, Ya.K. Skasyrsky®.

1 P.N. Lebedev Physical Institute, Russian Academy of Sciences,Moscow, Russia
?National Research Nuclear University MEPhI, Moscow, Russia
¥ Moscow Institute of Physics and Technology, State University, Dolgoprudny, Rus-
sia
* Bauman Moscow State Technical University, Moscow, Russia
vikoz@sci.lebedev.ru

A lot of scientific, commercial, and military applications for high
power and high energy mid-IR lasers have emerged in recent years. La-
ser based on ZnSe doped by Fe is the most perspective one for spectral
range close to 4 um, being an atmospheric-transmission band. A 10.6 J
pulsed Fe*":ZnSe laser was realized at pumping by the 1.3 ms pulse
Er:YAG laser and liquid nitrogen temperature of the Fe:ZnSe crystal
[1]. However using of cryogenic cooling is not acceptable for many
practical applications. Unfortunately the threshold of the Fe?*:ZnSe laser
increases strongly with temperature because of temperature activation of
nonradiative recombination in this crystal. The life time of excited Fe?*
ion on the top laser level drops from 60 ps at T = 80 K to 0.37 us at
room temperature (295 K). Although the effective lasing with output
energy of 1.67 J at room temperature was achieved at pumping by the
nanosecond pulsed HF laser [2], this pump laser is too bulky and toxic.
Besides, at using short pulses, pump intensity is close to a radiation re-
sistance limit of the crystal that restricts laser reliability. Therefore in
this work we wanted to obtain a high energy pulse at long duration
pump by the Er:YAG laser but at temperature achieved by multistage
thermoelectric cooler. The first such attempt was done by us in [3].
Then we obtained only 0.14 J. At present we increased considerably the
pump energy up to 25 J and grew a new high quality crystal with the
active length of 17 mm and the lateral size of 25x25 mm.

18



VI MexXayHapoaHbI CUMNO3MYM NO KOTEPEHTHOMY OMNTUYECKOMY
M3/1y4eHUIO NOYNPOBOAHUKOBBIX COEAMHEHUI U CTPYKTYP

The setup for study of the Fe:ZnSe laser characteristics was close to
one described in [1]. Only we used a thermoelectric unit from company
Kryotherm instead of the liquid nitrogen cryostat. Crystal temperature
was close to 220 K. Crystal surfaces did not have any antireflection
coating. The dependence of the output laser pulse energy on the pump
energy is presented in fig. 1.
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Fig.1. Dependence of output laser pulse energy on pump energy.

Maximal output was as high as 7.5 J at slope efficiency of 30%. It has
been found that the output is restricted by formation of a strong thermal
lens inside the crystal.

Tuning of laser line was realized from 3.75 pm to 4.82 pum at output
energy of 3.1 J in the maximum of the tuning curve. At the ends of this
spectral range, laser wavelength jumped to about 4.1 um because lasing
in the cavity formed by crystal surfaces became more effective.

[11 V.LKozlovsky, Y.V.Korostelin, Y.P.Podmar’kov, Y.K.Skasyrsky,
M.P.Frolov, “Middle infrared Fe?*:ZnS, Fe®*:ZnSe and Cr**:CdSe lasers: new
results”, Journal of Physics: Conference Series 740, 012006 (2016).

[21 C.A.Benukanos, E.M. aBpuniyk, H.A. 3apeukuii, A.B. 3axpsmna,
B.b. UkoHHUKOB, C.1O. Kazanues, N.T". KonoHos, A.A. MaHelkuH,
JI.A. ManikoBcKui, E.B. CanTbikos, K.H. ®upcos, P.C. UyBarkus,
N. M.IOtkuH, “UmnynscHo-niepronuueckuii Fe:ZnSe-nazep co cpenHei mom-
HOCThIO u3nyudenus 20 BT npu KOMHATHOW Temmeparype MOJMKpHCTaIINYe-
CKOTO aKTHBHOTO 35ieMeHTa”’, KBanToBas snexrponnka, 47, 303-307 (2017).
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[3] A.A.Bopomos, B.h.Kosnosckuii, 10.B.Kopocrenun, A.W.Jlanaman,
I0.I1.ITogmapekoB, M.I1.®@ponos, “JlazepHBle XapaKTEpUCTHKH KpHUCTAILIa
Fe:ZnSe B nuama3one temmeparyp ot 85 mo 255 K, Keanmosas snekmponuxa,

35, Ne9, 809-812 (2005).
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MOVPE OF INAS QDS ON INP FOR SINGLE PHOTON
EMITTERS AND LASER APPLICATIONS

A.B. Krysa®?

! University of Sheffield, Sheffield, United Kingdom
2 A P.N. Lebedev Physical Insitute, RAS, Moscow, Russian Federation
a.krysa@sheffield.ac.uk

We have studied metalorganic vapour phase epitaxy of self-
assembled InAs quantum dots (QDs) on InP in the regimes of Stranski-
Krastanow (SK) growth and droplet epitaxy. In the both growth re-
gimes, low QD densities (<10° cm™) were achieved, and the QD emis-
sion represented an ensemble of narrow emission lines. These allowed
optical access to individual QDs without additional fabrication steps.
Several materials systems were considered for distributed Bragg reflec-
tors (DBRs). Earlier, we have demonstrated DBRs based on In-
GaAsP/InP and AlGalnAs/AlInAs [1-3]. However, the composition of
the former is rather sensitive to the growth temperature, and the latter
would affect the growth of InP matrix in the active region due to arsenic
contamination. As a compromise, we have developed DBRs based on
AlGalnAs/InP. The resulting DBR surface was atomically flat, and opti-
cal cavities incorporating InAs QDs for single-photon emitters operating
around 1.55 um were grown [4, 5]. Laser diode structures based on high
density (~10" cm™) SK QDs operating at ~1.8 um were also fabricated.

[1] C.-P. Liu et al, IEICE Transactions on Electronics E86-C (2003) 1281.

[2] M. Pantouvaki et al, IEEE Photonics Technology Letters 16 (2004) 617.

[3] C.-H. Chuang et al., J. Lightwave Technology 26 (2008) 2671.

[4] J. Skiba-Szymanska et al, Physical Review Applied 8 (2017) 014013.

[5] T. Miiller et al, “A quantum light emitting diode for the standard telecom
window around 1550 nm”, https://arxiv.org/abs/1710.03639 .
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THE STRUCTURE OF PLASMA PLUME AT NS-PLA OF AL
TARGET IN THE AIR

V.I. Mazhukin'? A.V. Shapranov'? O.N. Koroleva*?, A.V. Mazhukin*?

Keldysh Institute of Applied Mathematics of RAS, Moscow
“National Research Nuclear University MEPhI, Moscow
tel: 8(499) 220 79 86
e-mail: vim@modhef.ru

The processes that accompany pulsed laser ablation (PLA) are used
in a number of diagnostic and technological applications. Modeling of
processes of pulse ablation involves into the consideration of the laser
target heating (Fig. 1), heterogeneous phase transitions of the first kind
(melting, evaporation), ionization of the vaporized material and ambient
gas in the field of laser radiation, the space-time transport of mass, mo-
mentum and energy (the heat, radiation of the plasma) [1]. The mathe-
matical description of the processes in the target is carried out in the
approximation of 1-D unsteady hydrodynamic multi-front Stefan prob-
lem. In the gaseous medium processes are described in the framework of
the 1-D radiative gas dynamic model. Using in simulation the dynamic
adaptation method [2,3] allowed to explicitly allocate and monitor the
dynamics of phase and contact boundaries and fronts of shock waves, to
establish the role of phase transitions, laser plasma, thermal and contact
interaction of the plasma plume with the evaporating surface of the tar-
get. Detailed modeling has allowed to introduce the structure of a laser-
plasma torch in which were highlighted the periods of heterogeneous
evaporation and condensation of evaporated substance on the target sur-
face during the laser pulse, as well as the appearance and evolution of
the 2-contact boundaries and 3 shock waves (Fig. 2).
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Fig.1. The scheme of the spatial position and direction of motion of
shock wave fronts and interphase and contact boundaries
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Fig. 2. Two shock waves after generation of plasma, J = 70 J/cm2 ,
T =20ns.
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MODELLING AND EXPERIMENTAL STUDY OF
TEMPERATURE PROFILES IN CONTINUOUS WAVE LASER
DIODE BARS
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With the help of a three-dimensional thermal model, the profiles of
the temperature distribution along the width of the radiating aperture in
continuous wave (CW) laser diode bars are calculated at different pump-
ing levels. A standard CW laser bar design with a width of 10 mm, hav-
ing 19 radiating clusters and a Fill factor FF = 50%, mounted on a
standard heat sink element of the C-S mount type is considered [1]. The
calculated temperature profiles for individual clusters are obtained de-
pending on their position at the radiating aperture and depending on the
length of the laser bar resonator.

Uniformity of power and spectra of individual emitting clusters in
the laser bar is very important parameter for increasing the operational
characteristics including the reliable output power, which is now ap-
proaching kW —class level [2].

Spectral measurements of the radiation for the individual emitting
clusters on experimental samples of laser bars with a continuous power
of up to 60 W depending on the pump current are carried out.

Comparison and discussion of the calculated and experimental re-
sults are presented in order to increase the continuous output power in
the resource reliable mode of operation.
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- 20232

Fig.1. Calculated isothermic surfaces in CW laser diode bar on C-S
mount.

[1] Bezotosnyi V. V., Kozyrev, A. A.; Kondakova, N. S.; et al. 60-W
continuous wave laser diode arrays emitting at a wavelength of 808 nm.
Bulletin of the Lebedev Physics Institute, VVol. 43, p. 369. 2016.

[2] S.G. Strohmaier, G. Erbert, A.H. Meissner-Schenk, M. Lommel, B.
Schmidt, T. Kaul, M. Karow and P. Crump. kW-class Diode Laser
Bars. TRUMPF Laser GmbH, Niederlassung Berlin, Berlin, Germany. /
Proc. of SPIE Vol. 10086.
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POSIBILITIES FOR APPLICATIONS LASERS IN
EPYGENETIC THERAPY

S.D. Zakharov*?

L P.N. Lebedev Physical Institute of RAN, Moscow, Russia
2 National Research Nuclear University (MEPhI) , Moscow, Russia
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The majority of attributes of individual (growth, weight, features of
thinking, behavior, etc.) cannot be explained by his genetic data only.
The role of epigenetic mechanisms is most obvious in early develop-
ment when from single germ cell an adult organism have been formed
with myriads of different specialized cells. Researches of last years
strengthen interest to use spectrum-selective optical radiation for treat-
ment of many somatic diseases.

The special role in health maintenance belongs to oxygen supply of
organism. Usually disease begins with oxygen deficit in any part of
body because of decrease of red blood cell deformability. The optical
excitation of oxygen molecules into patient’s blood allows counteracting
to the oxygen starvation successfully. Diode lasers are the most suitable
tool for realization of the method.

[1] D.J. Morre, M.C. Pharris, R.L Pendleton, D.M. Morre, S.V. Gudkov, S.D,
Zakharov. Oscillations in water luminescence recapitulate periodic changes
attributed to ortho-para spin pairs of water hydrogens. J. Phys. Chem. Biophys,
vol. 6, 1000211 (2016).
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COLLOIDAL NANOPARTICLES:
MODELING AND APPLICATIONS

I.N. Zavestovskaya™?
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Solid-state nanoparticles (NPs) can efficiently absorb the energy of
electromagnetic radio-frequency (RF) radiation and subsequently re-
lease it into surrounding medium in the form of heat. A wide variety of
materials was proposed to design novel NP-based contrast agents in
thermal-related medical technologies.

In present paper, we review our recently obtained data on developing
the model of the interaction of spherical colloidal nanoparticles with
low-frequency electromagnetic waves. The aim was to describe quanti-
tatively the interaction of NP-electrolyte system with low-frequency
electromagnetic waves for medical applications.

We consider the RF heating of a nanoparticle immersed into the elec-
trolyte solutions of varied conductivity. The proposed model allowed us
to successfully describe the previously observed effect of strong heating
of aqueous suspension of Si and Au NPs under RF irradiation with fre-
quencies varied from 0.1 MHz to 500 MHz. We focused only on the
description of heating in MHz region and did not take into account the
dielectric losses in water. Our phenomenological analysis shows that
presence of NPs can significantly affect the RF heating, especially at
low electrolyte conductivities. The model explains the heating depend-
ence on frequency of electromagnetic waves. We also found that opti-
mum particle conductivity for maximum heating is located in range 0.1-
1 Sm/m at 30 MHz and -50 mV zeta-potential, while the NP size shows
quite insignificant impact on the heating.
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The developed model can be useful to design and develop new con-
trast agents for RF-acoustic tomography and solid sensitizers for the RF
hyperthermia of cancer.

Silicon nanostructures look as a prominent example of such
nanostructures. Si nanoparticles are not only biocompatible, but also
biodegradable as in biological tissue they normally decay into ortho-
silicic acid Si(OH)4, which is naturally excreted from the body through
the urine. In addition, Si nanoparticles can be prepared in pure, uncon-
taminated state by e.g. using methods of laser ablation in gaseous or
aqueous ambience, which excludes any secondary biotoxicity related to
the contamination of the nanoparticle surface. Finally, Si nanoparticles
can exhibit a series of unique properties, including room temperature
photoluminescence, singlet oxygen generation under photoexcitation,
infrared radiation—induced and ultrasound-induced hyperthermia, which
can be applied in parallel to the RF hyperthermia approach.
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INEPECTPAUBAEMBIE O/JTHOYACTOTHBIE
MHOJYINIPOBOJAHUKOBBLIE JIASEPBI 1 UX IPUMEHEHMUE

B.g!ypaenl, C.Mensenes>

12 poccus, Mockea, 340 «Honamexy, nolatech@mail.ru

IIpencraBnensl pe3ynabTaThl paboT MO CO3JAHMIO OJHOYACTOTHBIX
NepecTpauBaeMbIX MO JUIMHE BOJHBI MOTYIPOBOJHUKOBBIX JIA3€pPOB C
BHEIITHUM PE30HATOPOM Ha OCHOBE BOJIOKOHHBIX OP3ITOBCKHX PELICTOK,
c(hOopMHUPOBAaHHBIX B OJHOMOJOBOM BOJOKOHHOM CBeTOBOZE. PaccMmoT-
PEHBI CITOCOOBI TIABHOM MepecTPOUKH JUTMHBI BOJTHBI n3nydenus. [Ipen-
CTaBJICHHBIE J1a3ePbl CIIOCOOHBI TEHEPUPOBATh CTAOMIIBHOE U3TY4YCHHUE C
Y3KOM MIMPUHOHN ITUHUM B quana3zoHe 635-1650 um. [IpuBeneHsl 0CHOB-
HbIE 00J1aCTU UX MPUMEHEHUSI.

OCHOBHBIMHM 3JIEMEHTAaMH KOHCTPYKLIMHU SIBIISIOTCA: JBYXIPOXOJ-
HBIA ONTHUYECKUN YCWIHUTENb C OTPa)KalOUIMM MOKPBITHEM Ha 3aJHEl
rpanu pe3oHaropa 90% u IPOCBETISIONIMM MOKPBITHEM Ha IepenHeil
rpanu 0,01% u Oparrosckas pemerka, chopMUpOBaHHasE B OAHOMOAO-
BOM cBeToBojie. KoadduimeHT oTpakeHus: petieTku 00bIYHO COCTaBIIS-
er 10-20%, cenextuBHocTh 0,1...10 HM. [Ins mydiiero corjacoBaHUs
JIa3epHOIr0 KpUCTaljla C BOJIOKOHHBIM CBETOBOJOM Ha KOHIIE TIOCIIE/IHE-
ro (opMUPYETCS MHKPOJIMH3a, YBeIrnuuBaromas 3pPpeKTHBHOCTh CThI-
koBkH 710 80%. [y ymMeHbIIeHUs] OOpaTHBIX OTpaXKeHWH Ha MUKPOJIUH-
3y HAHOCHUTCS IIPOCBETIISIONIEE TOKPBITHE.

[TnaBHas mepecTpoiKa JIMHBI BOJHBI MOXKET OBITH OCYIIECTBIICHA B
Mpejienax CIeKTpa OTPaKEHUsS PENIeTKH 3a CHYeT M3MEHEHHMsS TOKa WH-
JKEKIUK 1y Temnepatypsl JI/I.

Bonee crabunbHas nepectpoiika B Oojiee IIMPOKOM JUara3oHe BO3-
MOJKHA 32 CUET M3MEHEHHS MoKa3aTels MpeoMIIeHHS BOJIOKHA B 00Ja-
CTH peleTKku. BoJOKHO ¢ pemeTkoll MoMeIaeTcss Ha MbE30KEPaMUKYy,
CHOCOOHYIO H3MEHSATH JIMHEHHBIE Pa3Mephl.

Tlonmydensl crneayronye pe3yiabTaThl JUIs TJIABHOW IEPECTPOUKH:
JNara3oH mepecTporkn — 1,5 uM; mar nepectpoitku — Menee 0,1 HM;
MoIHOCTh u3nyderus — 70 100 MBt (1o 1 Bt B umnynbce); mmpuna
nuaun rerepani — <100 k1.
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KBAHTOBBIN KACKA/IHbBIN JIA3EP HA OCHOBE I'ETEPO-
MAPBI GalnAs/AllInAs C JJJMHOM BOJIHBI U3JIYYEHMUA 5,6
MKM U PABOYEN TEMIIEPATYPOM BOJIEE 300 K

I/I.I/I.3acaBn!!Knﬁ1, H.I0.KoB6aca', A.B.Jlo6uHoB, IO.B.KypHHBKOZ,
IL.B. Topaauyk’, A.B. Kpbica®, JI.T'. Pesun’, J.W. Cockburn®

Y\dusuueckuii uncmumym um. ILH. Jlebeoesa, 119991 Mockea, Jlenunckuti
npocnexm 53
240 «HHUHU «Iomocy um. M.D. Cmenvmaxay, 117342 Mocksa, ya. Beeoencko-
20,0.3
® University of Sheffield, Sheffield, S1 3JD United Kingdom

Ha  ocHoBe  HampsKEHHO-KOMIICHCUPOBAHHOW  IeTepomapbl
Gag 4Ing gAS/Alg sglNg 42As co3maH KBAaHTOBBIN KacKaHbIH jasep, pabo-
TaIOUUI B 00JIACTH JUTUH BOJH 5,5 — 5,6 MKM B UMIYJIbCHOM PEKUME
mpu Temmeparype 10 350 K. 3To crano BO3MOXHBIM Onarojapst yBeIu-
YEHUIO TTTyOMHBI KBAHTOBOM SIMBI (pa3pbiBa 30HBI IPOBOJUMOCTH) U UC-
MOJIb30BaHUIO IBYX()OHOHHOT'O MEXaHW3Ma OMYCTONICHUS] HUKHETO Jia-
3epHOro ypoBHA. PaccunTaHHBIA BOJIBTOBBIN JE(EKT COCTABISIET OKOJIO
100 m3B. Jlazepnas rerepocTpykTypa Oblia Beipamiena MmetogomM MOC-
THIPUIHON 3MUTaKCUU. XapaKTepu3aluusa CTPYKTYphl MPOBEIeHa METO-
JIOM PEHTI'€HOBCKOH AM(PaKTOMETPHUU BBICOKOTO paspemieHus. [lokaza-
HO, 4TO CTPYKTypa oOJiafjaeT BBICOKMM KadeCTBOM, IIMPUHA OCHOBHBIX
CaTeJJIMTHBIX TTMKOB COCTaBJsAET 55 yril. cek. TolllnHa 0JIHOTO Kackaja
aKTUBHOH 00JacTH, U3MEPEHHAs [0 PACCTOSIHUAIO MEXK]y CaTeIUTUTAMH,
cocrasisier 50,5 HM, 4TO coryiacyercs C 3aJaHHBIM TE€XHOJOTHYECKUM
3HadeHneM 51,2 M. [ToporoBast IIIOTHOCTB TOKA cocTaBisieT 1,6 KA/cM?
mpu 300 K. Xapakrepuctuueckas Temrneparypa coctasiseT To = 161 K
Jutst uHTepBana Temnepatyp 200 - 350 K. MakcuManbHas MOILTHOCTh
U3Iy4YeHHs Ja3epa ¢ pasmepaMu 30 MKMX3 MM U CKOJIOTBIMH 3€pKajlaMU
coctapmnseT 550 MmBT mpu 80 K u 50 mBT mpu 300 K.
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ONTUMHU3BALIUA PA3OBBIX MACOK VISI 3D
JOKAJIN3ALINN HAHOPA3ZMEPHBIX U3JIYUATEJIEU

B.I'. BOJ]OCTHPIKOBl, E.H. Boponuonl, C.II. KOTOBal’Z, H.H. JIoceBcKnﬁl,
J.B. Hpoxononal’z, C.A. Camarun’A.

Y Camapcexuii punuan ®UAH, Camapa, Poccus
2 Camaperuti HaYUOHATIbHITL UCCTC008AMENbCKIULL YHUBEPCUMEM. UMEHL
ax. C.II. Koponesa, Camapa, Poccus
e-mail: kotova@fian.smr.ru

OpvH u3 pa3sBUBa€MbIX B HACTOSILEE BPEMS METOIOB OIpPEIENCHUS
IPOJOJIBHBIX KOOPAMHAT H3IYydYalOlIUX HAaHOPAa3MEPHBIX OOBEKTOB CO-
CTOMT B MOAM(DUKAIIMM ONTHYECKON MepenaToqHoi (HyHKIHUH MHKPO-
CKOIIa ¢ TIOMOIIBI0 (a30BOM Macku, mpeodpaszyroielt H300paxkeHue To-
YEYHOT0 OOBEKTa B CBETOBOE IIOJIE C JIByMs BBIACICHHBIMH MaKCHUMY-
MaMM UHTEHCHBHOCTH (TaHTENEN0100HOEe WK IBYXJIEHIECTKOBOE IIOJIE).
Ero opueHTanus B IONEpPEYHON IUIOCKOCTH 3aBUCHUT OT IIPOJOJIBHOM
KOOpAMHATHI n3myydaresis. JlaHHas paboTa mocBsieHa NoucKy (pa3oBoro
NPOIYCKaHHUs MAacKH, Mo3BoJisitomel 3(QekTuBHO OCyIIecTBUTH yKa-
3aHHOE TPeoOpa3oBaHUE.

[Tokazano, 4To cPOPMHUPOBATH ABYXIIETIECTKOBOE TIOJIE C BpaIllEHHEM
pacripenefieHHss HMHTEHCHBHOCTH BOJIM3M IUIOCKOCTH (DOKYCHPOBKH
MOYKHO € TIOMOIIBIO ()a30BOTO pacrpeesieHHs COOTBETCTBYIOIIETO CITH-
panbHOTO MyuKa. C HCIOIb30BaHNEM UTEPALMOHHOTO alropuTMa Moiy-
4yeHbI (a3oBble MACKH, 00Naaromnue OOoJbIIel SHEPreTHIECKON IPdek-
TUBHOCTEIO [1]. MccnenoBanbl 0COOCHHOCTH U Ka4eCTBO (POPMHUPOBAHHS
CBETOBBIX MOJIEH, B TOM YHCIIE TMPH HAJTMYUKN aMIUTUTYIHBIX U (a30BBIX
UCKaXECHHH.

[1] B.I'. Bonocraukos, E.H. Boponmos, C.I1. Koroa, H.H. JloceBckuii,
J1.B. TIpokonoBa, JludpakinoHHBIH 3I€MEHT HA OCHOBE CIHPAIBHBIX MYyYKOB

JUTsL OTIpefieNieHUs] TIyOWHBI 3ajeraHus M3IIyJalmuXx o0BeKkToB, M3BecTus
PAH. cepust ®usnueckas, 841-845 (2016).
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CPABHUTEJBHBIA AHAJIN3 TUHAMHAYECKHAX
CIEKTPOB IOJIIPU3ALIMA AKTUBHOM CPE/JIbI U
SJEKTPOMATHUTHOI'O INOJIA B CBEPXU3JIYUYAIOLIIUX
HHOJYIIPOBOJHUKOBBIX JIABEPAX

Ba.B.KouapoBckuii, A.C.I'appuiios, E.P.KouapoBckas, A.B.Mummus,
N.C.Paéunnn, A.®.Cenesnes, B.B.Kouaposckuii

Hucemumym npuxnaonoti usuxu PAH, 2. Huxcnuii Hoseopoo, P@
Texacckuut A&M ynueepcumem, 2. Konneoowe Cmetiwsn, CLLIA

Kak moxazano B 0030pe Kouaposckuit Bi.B. u np. YOH 187 (Ne 4)
367 (2017), HemaBHSS SKCICPUMCHTAIbHAs peayiv3alus CynepQIiroo-
pecrieHIMN (KOJJIEKTUBHOTO CIOHTAaHHOrO u3nydeHus [luke mpu um-
MYyJbCHOM HAaKauyKe) B PsZE MOIyIPOBOJIHUKOBBIX CTPYKTYP CBHICTEIb-
CTBYET O BO3MOKHOCTH CO3JaHMSI CBEPXHU3IyHalOIIEro rereposiazepa c
HETpEepHIBHON Hakaukod. B mpencraBieHHO# paboTe BIiepBbie MOKa3a-
HO, YTO MCCJIEIOBAHUE PEXKUMOB €r0 I'€HEPALMH, UMEIOLIEH CIIOKHBII
MHOT'OMOJIOBBIH HMITYJIbCHBIN XapakTep, MOXeT ObITh OCHOBAHO Ha aHa-
JU3e TUHAMHYECKUX CIIEKTPOB MOJSAPU3ALNK aKTHBHOM CpeJbl, T.€. Ha
M3YYEHUH CIIEKTPaTbHO-BPEMEHHONW TUHAMHUKH ONTHUYECKUX TUTIOIBHBIX
KoJIeOaHUIl aKTHBHBIX LIEHTPOB, 00JAJAIOIINX PA3IMYHBIMH COOCTBEH-
HBIMH 4acTOTaMH B PACCMaTPHUBAEMOM CIy4ae HEOIHOPOAHOTO yIIHpe-
HUSl CIIEKTPAJILHOM JIMHUM aKTUBHOM cpenbl. J[eJlo B TOM, 4TO UMEHHO
NOJISIpU3alys B CYIIECTBEHHOW Mepe OonpeaeisieT TMHAMUYECKUEe CBOM-
CTBa CBEPXM3IYYaIOLIETro Jla3epa, B KOTOPOM BpeMs e€ MonepeyHoil He-
KOTepEHTHON penakcanu |, 3HAYUTENbHO MPEBBIIIAET BpPEMs KU3HU
(hOTOHOB B MOJIaX HU3KOJOOPOTHOIO JIA3epPHOr0 pe3oHaTopa .

B noxnane npoBeneHo cpaBHEHNE JUHAMUYECKUX CIIEKTPOB MOJISIPHU-
3aMy aKTUBHOM Cpenbl U IO M3Y4YEeHHs Jla3epa JUIsl pa3iIudHBbIX pe-
KUMOB €r0 paboThl, PACCYNTAHHBIX IyTEM YHCIEHHOTO PEIICHUS ypaB-
HeHnil MakcBema-bioxa ans 1ByXypoBHEBON aKTUBHOW Cpefbl B KOM-
OounupoBanHOM pe3oHatope ®adpu-Ilepo ¢ pacmnpenenéHHoit 6parros-
CKOHM CBSI3bI0 BCTPEYHBIX BOJH. /{151 THNMWYHBIX HAOOPOB MapameTpoB
AKTHBHOM CpeJibl U pe30HATOPa, NOMYCKAOIUX TeHEPALUIO UMITYIIBCOB
CBEPXU3IYUYEHMs] IPU HENPEPHIBHOW HAaKayKe, YCTAHOBJIEHO, YTO JMHA-
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MHYECKHE CIEKTPHI TMOSPU3AIIAN TIO3BOJITIOT HanOoJIee MOTHO oXapak-
TEPHU30BATh PSKUMBI TeHEPAUU U (HU3HUYSCKUE TIPOIECCH B3aUMOJICH-
CTBHUS KaK JIA3€PHBIX MO, TaK U PA3IUYHBIX CPYII AKTUBHBIX IICHTPOB.
IIpemmoxeHHBI TTOAX0 aHAIW3a TUHAMHYECKHX CIIEKTPOB IOJISIpH3a-
[IUU TIPEICTABISIETCA MEPCINEKTUBHBIM I M3yYeHHUsS] CIOXHOU Kore-
PEHTHOM TUHAMUKH Ja3€pPHBIX CHCTEM CBEPXM3IYy4aTebHOTO THMA U
OCOOCHHOCTEH KOOTIEPATUBHOTO MOBEJICHUS aKTUBHBIX IICHTPOB B pas-
JUYHBIX MHOTOYACTHYHBIX aHCAMOIIAX, B TOM YHCIE IEMOHCTPUPYIO-
IIMX HEPAaBHOBECHBIC (Da30BbIC MEPEXOIbI.
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O®OPMUPOBAHUE MACCHUBOB IIVIABMOHHbBIX
HAHOCTPYKTYP UMIIYJIbCHBIM JIASBEPHBIM
N3JIYYEHUEM

IO0.H.Kyapbunn

Hncmumym asmomamuxu u npoyeccos ynpaenrenus {BO PAH u Hayuonano-
Hbl uccaedosamenvekutl yuusepcumem « MUOHU
kulchin@iacp.dvo.ru

buocencopuka sBisgercs OypHO pPa3BHBAIOMIMMCS HaIPaBICHUEM,
YTO OOYCIIOBIIEHO TPEXKIE BCErO aKTHUBHBIM HCIIONIB30BAHUEM Pa3IH4-
HBIX BHJIOB CEHCOPOB B MeAHIMHE. BHOCEHCOPHI UCTONB3YIOTCS IS
MIPOBEJCHHUS CIIOXKHBIX OMOXMMHUYECKHUX AaHATN30B B KIMHHUYECKUAX
YCIIOBUSIX, HANpUMeEp, ISl OMpEeIeNeHUs COAEpKaHUS MeTa0OIUTOB,
JICKapPCTB WJIM FOPMOHOB B OMOJIOTMYECKHUX KUAKOCTAX uenoBeka. On-
HAKO B TOCJEIHEe BpeMs BCe OOJIbIIECE PACIpPOCTPAHCHHE MOIYYar0T
OmoceHCOopHI, IpeIHa3HAYCHHBIC TSI MHINBUIAYAIBHOTO aHAlM3a B JIO-
MaIlIHUX YCIOBUsX. Mcrnonp3oBaHne OMOCEHCOPOB MMO3BOJISIET CHHU3UTH
PUCK OIMMOKKA TPH TIOCTAHOBKE JMArHo3a, IPOBOJUTH 3KCIIpecc-
JMIMAaTHOCTHKY, HE TpuoOeras K ycllyraM JladopaTopuid, a TakKe yMEHb-
IIUTh 3aTpaThl Ha TPOBEIEHHE aHAIM30B. Il1a3MoHHBIE OHOCEHCOPHI
SIBJIIIOTCS. HA CETOJHSIIHUI JCHb OAHMMHU M3 Haubojiee 3PPEKTUBHBIX
WHCTPYMEHTOB ISl HWCCJIENOBaHUS OMOMOJICKYJISIPHBIX B3amMMO/ICH-
CTBHH, JACTCKTUPOBAHMS ONPEICICHHBIX XHMHUYCCKUX WM OHOJIOTHYE-
CKHX COCIWHEHUA W MHUKpPOOpPTraHm3MoB. OHH JalOT BO3MOXHOCTH JI€-
TEKTUPOBAaTh MOJICKYJIbI, OaKTepPHUH, KIICTOYHBIC OpPraHe/UIbl U T.JI. C
KOHIeHTpaIeir Mmenee | Hr/mMi. B 3aBucuMocTH OT HaHECEHHOW Ha
CEHCOp aJCOPOIIMOHHO-CEIEKTUBHON Cpebl CEHCOP MOKET HCIOIB30-
BaThCS IS IETEKTUPOBAHUS Pa3HBIX BemecTB. IMEHHO 3TO 00yClIaBiIn-
BaeT pa3HooOpa3ue oOnacTell, B KOTOPHIX B HACTOSIIEE BpPEeMs IpUMe-
HSIOTCS ONTHYECKHXe OmoceHcopbl. OTHHUM W3 PACIPOCTPAHEHHBIX,
YHUBEPCAIBHBIX W UCKITIOYUTEIIPHO JNEMIEBEIX (TI0 CPaBHEHHIO C JIUTO-
rpadueii) crocoOOB co3MaHHs CYO-MHUKPOHHBIX M HAaHOMACIITAOHBIX
YIOPSIOYCHHBIX CTPYKTYP IS IUIa3MOHHBIX ONTHYECCKHUX OHMOCEHCOPOB
SIBJIIETCS. OJJHO- WJIK MHOTOUMITYJIbCHOE BO3JCHCTBHE CHUIBHOGOKYCH-
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POBAHHOTO THKO- U (PEMTOCEKYHIHOTO JIa3e€pHOTO HM3IYYCHHS HA Me-
TaJNTMYCCKUE TUICHKU W3 0JaropoJHbIX METAJIJIOB, HAHECCHHBIX HA JIH-
3JEKTPUUECCKUE WIIH MOIYITPOBOIHUKOBEIC ITOJIOKKH.

B pabote [1] BrIepBbIe OBLIO MTOKa3aHO, YTO MpsMoe 00aydeHue cho-
KyCHPOBaHHBIM (DeMTOCEKYHIHBIM JIA3€PHBIM HMITYJIbCOM TOHKHX ILIe-
HOK cepeOpa ¥ 30J10Ta Ha CTEKJISHHOW MOJIOKKE MO3BOJISCT TOJTYYUTh
KYIIOJIOTIOIOOHBIC BBICTYITBI, BO3HUKAIOUIUE BCICACTBUE KOMOWHAIMH
MIPOIIECCOB OBICTPOI TIABKH, aKyCTHYECKOW pellakcaliy, nedopMarui
U PCKpUCTAJUIM3alluN METAJUIMYECKOH IUIEHKH. OTOT MCTOJ IMOJYyYHJI
pasBuTHe B paborax [2-4], B KOTOPBIX OBLIO MPEJIOKEHO MPOU3BOIUTD
MOCIIEAYIONIYIO TIOJIHPOBKY 00paOOTaHHOW Jla3epoM MOBEPXHOCTH pac-
(hOKyCHPOBaHHBIM ITyYKOM HOHOB aproHa. JTO MO3BOJWIO CO3/IaBaTh Ha
MOBEPXHOCTH TIOJUIOKKH pPa3HOOOpa3HbIE MACCHUBBI  IUIa3MOHHBIX
CTPYKTYp. bbUTO MOKa3aHO, YTO MOAOOP PEKUMOB Ja3ePHOM abIAIUH, a
TaKkKe TOJIIWHBI MOAU(DUIIUPYEMON TUIEHKH ITO3BOJITIOT KOHTPOIIHAPO-
BaTh FEOMETPHUYECKHE Pa3Mepbl (POPMUPYEMBIX MIIa3MOHHBIX CTPYKTYP.

B nacrosimieM nokiaze MpUBOASTCA PE3YJIbTAaThl UCCIEAOBAHUM IO
(hOpPMHUPOBAHUIO YIOPSIIOYECHHBIX MAaCCHBOB IIA3MOHHBIX HaHOCTPYK-
TYp UMITYJIbCHBIM JIa3€PHBIM HU3JIYYEHUEM B 3aBUCUMOCTH OT IapaMeT-
pOB J1a3€pHOI0 H3IIYYEHHs, MaTepualla U TOJIIHUHBl METATIUYECKON
IUICHKHY, & TAKXKE JEMOHCTPUPYIOTCS BO3MOXHOCTH UX HCIIOJIB30BAHUS
B KaYe€CTBE DJIIEMEHTOB OMOCEHCOPOB.

[1] A. Kuchmizhak, O. Vitrik, Yu. Kulchin, D. Storozhenko, A. Mayor, A. Mi-
rochnik, S. Makarov, V. Milichko, S. Kudryashov, V. Zhakhovsky, N. Inoga-
mov, Laser printing of resonant plasmonic nanovoids. Nanoscale, (2016). DOI:
10.1039/c6nr01317a

[2] A. A. Kuchmizhak, S.O. Gurbatov, Y.N. Kulchin, O.B.Vitrik, Plasmon
mode excitation and photoluminescence enhancement on silver nanoring. Op-
tics Communications, 356, 1-6, (2015).

[3] A. Kuchmizhak, S. Gurbatov, O. Vitrik, Y. Kulchin, V. Milichko, S.
Makarov, S. Kudryashov, lon-beam assisted laser fabrication of sensing plas-
monic nanostructures. Scientific Reports, 6, 19410, (2016).

[4] A. Kuchmizhak, A. lonin, S. Kudryashov, S. Makarov, A. Rudenko, Yu.
Kulchin, T. Efimov, Flash-imprinting of intense femtosecond surface plasmons
for advanced nanoantenna fabrication. Optics letters, 40(8), 1687-1690, (2015).
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MHOI'O3JIEMEHTHBIE JIASEPHBIE U3JIYUYATEJIN
CIHEKTPAJIBHOI'O TNAITIA30OHA 800-850 HM

ML.A. Jlaayrun, A.A. Mapmainiok, A.B. JIo0nHLOB,
C.M. Cano:xkuukoB, B.A. CumakoB

AO «HUU «Ilonocy um. M.@. Cmenvmaxay,
Mocksa, 117342, yn. Beeoenckozo, 3, kopn. 1
maximladugin@mail.ru

MolHble J1a3e€pHbIC JIMHEHKU U PEIICTKU OJMKHETO HH(PPAKPACHOTO
cnektpansHoro nuamna3ona (800-850 HM) Omaromapsi HENpPEepHIBHOMY
YJIYy4IIEHUIO CBOMX IapaMeTpOB HAIUIM OrPOMHOE KOJIMYECTBO
NPaKTUYEeCKUX NpUMeHeHui. WX ycmexu ObLIM JOCTHTHYTHI 32 CYET
Pa3BUTHS U COBEPLICHCTBOBAHMSI TPEX 3TAINOB UX U3rotosieHus: MOC-
TUAPUAHON OIHUTAKCHW, TEXHOJIOTUH (OPMHUPOBAHUS AKTHBHOTO
3JIEMEHTA U TEXHOJIOTHH COOPKH MHOTO3JIEMEHTHBIX M3Iy4aTenei [1].

B pabote mpezcTaBiieHbl pe3yabTaThl HCCIECAOBAaHUN U pa3paboOTOK,
HEeISIMA KOTOPBIX OBLTO yBenmudeHue mpeneinbHoit MomHocTd u KIIJ]
jazepa IMyTeM YMEHBIICHHS IIOTephb, CHIDKEHHUS OJIIEKTPHUUECKUX U
TEIUIOBBIX CONPOTHBJICHUH. bonbimas yacte paboThl ObUIa MOCBSIICHA
WCCIICIOBAHUIO Pa3IMYHBIX BApUAHTOB KOHCTPYKIMH ¥ TEXHOJIOTHH
HOJTy4eHUS] KBAaHTOBOpa3MepHbIX rerepoctpyktyp AlGaAs/GaAs u ux
B3aMMOCBSI3M C W3IMy4yaTeNbHBIMU XapakTepucTukamu. Kpome Toro,
00CYXXJIEHO BIMSHUE TEXHOJIOTHU COOPKM aKTUBHOTO JIIEMEHTa Ha
MpUOOPHBIE TTApaMETPhl MHOTOJIEMEHTHBIX U3Ty4aTeleH.

B pe3ynbTaTe npeanpuHATHIX JEUCTBUN yAAIOCh JOCTHUYb BBICOKHUX
3Ha4YeHUH ko3(dduIreHTa npeodpa3oBaHus JICKTPHUECKONH MOIHOCTH
B onTtu4eckyt (> 60%) 1 BHICOKOH TUIOTHOCTH BBIXOJHOUW ONTHYECKOM
MomHoCTH (> 5 KBT/cM®) U1 JA3epHBIX PEIIETOK B DA3THUHBIX
CHEKTpaNbHBIX auana3onax (795 um, 808 um, 826 HM 1 852 HM).

[1] M. Ladugin et al., Laser diode bars based on AlGaAs/GaAs quantum-well
heterostructures with an efficiency up to 70%, QUANTUM ELECTRON, vol.
47 (4), 291-293 pp., (2017)
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OZHOMOJIOBBIE TOJT1YITPOBOAHUKOBBIE JIASEPBI HA
OCHOBE AlGalnAs/InP C BBIXOJHOU MOIIIHOCTBIO
CBBILIE 300 mBt

A.A. Mapmadgiok, FO.J1. Pa6omran, I1.B. lopaauyk, M.A. Jlaxyrus,
A.A. Mapanuua, FO0.JI. KypusBko, A.B. Jlooununos, C.M. CanoKHUKOB,
B.J. Kypnocos, B.U. Pomanuesuy4, P.B. Uepnos, K.B. Kypnocos,
A.B. BaHoB, B.A. CumakoB

AO «HUU «llomocy um. M.®. Cmenvmaxay, Mockea, Poccus
e-mail address: almarm@mail.ru

Bo MHOTHX MpakTHYeCKHX MPIIIOKEHUSIX BOCTPeOOBAHBI MOIIHEIE
MOJIYIIPOBOTHUKOBEIE Ja3epsl Ha OCHOBE TETEPOCTPYKTYP
AlGalnAs/InP, uznydarormue Ha mmuHe BoaHbl 1500-1600 M. s mo-
BBIIICHUSI YPOBHS BBIXOAHON MOIIHOCTH TaKHX MPUOOPOB XOPOIIO 3a-
peKOMeHI0BaI ce0sl IMOAXO0J MO UCTIOIH30BAHHUIO IIMPOKUX BOJTHOBOJIOB
MIpU CO3/JaHMHM MHOTOMOJIOBBIX M3NyuaTenel (Hampumep, [1]). B nannoi
paboTe HccinenoBaHbl MePCHIEKTHUBBI PACIIPOCTPAHEHUS TaHHOTO IOIXO0-
Jla Ui MOJY4YeHHUs] OJTHOMOJIOBBIX IMOJIYIPOBOAHUKOBBIX Ja3€pOB yKa-
3aHHOTO CIEKTPAJILHOT'O JIMana3oHa C MOBBIIIEHHON BBIXOJHON MOIIIHO-
CTBIO.

[IpencraBieHbl pe3yabTaThl BIUSAHUS KOHCTPYKLIUU T'€TEPOCTPYKTYP
Ha YPOBEHB BBIXOHOW MOIIHOCTH TOJIYIIPOBOHIUKOBBIX JTIA3€POB.

[Toka3aHo, YTO UCHOJB30BAHHE ACHUMMETPUYHBIX PACIIUPEHHBIX
BOJIHOBOJIOB MO3BOJIIET CO34aBaTh OJTHOMOJIOBBIE MOIYIIPOBOJHUKOBEIE
Jazepel ¢ BBIXOAHOM MoOIIHOCTHIO cBbiie 300 MBT B crnekTpanbHOM
guanazone 1500-1600 aM.

[1] I.B. Topnauyk, FO.JI. PsGomran, A.A. Mapmamok, B.J[. Kypnocos, K.B.
Kypnocos, O.B. XKypasnesa, B.1. Pomanuesuy, P.B. UepHos, A.B. BaHoB,
B.A. CumaxoB, MoriHble UMITYJILCHBIC JIa3epHBIE U3TyYaTeNNd CIIEKTPATBHOTO

muamazona 1.5-1.6 mxm, @u3rka U TexHuKa mosynpoBoauukos, T. 48, C. 100-
103, (2014).
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HEJIMHENHO-ONTUYECKOE IIPEOBPA3BOBAHUE
U3JTYUYEHUSI HAHOCEKYHJIHBIX Nd:AWUT JIABEPOB C
MNONEPEYHOM JUOJHOM HAKAYKOM

B.A. Opnoanl, P.B. ‘Iymcmsl, B.N. I{amKeBnql, AL IHKa,uapeBan,
B.IO. MapKeBH‘ll, A.A, Pycalcl, A1, Moutorkos®

lHHcmumym ¢usuxu HAH benapycu, Munck, Berapyco
ZHayuHO-mexHuueCKuﬁ yeump «JIDMT «benOMO», Munck, berapyco
340 «Conap-JIC», Munck, benapycs.
e-mail: v.orlovich@dragon.bas-net.by

JlazepHble AMOMBI UPOKO UCHOIB3YIOTCS AJISl HAKA4KU TBEPIOTEIIb-
HBIX J1a3epoB. Y MEHbBIICHNE TETUTOBBIX 3(h()EeKTOB NpH MmomnepeyHon qu-
OJTHOW Hakauyke 00ecrevurnBaeT OJIAaroNpHUsATHBIC YCIOBUS ISl TOTyYeHHUS
U3Iy4EHHUS C BBICOKOM cpeaHeil MOUIHOCTBIO MpU HEIHHEHHO-
ONITUYECKOM TMTPeoOpa30BaAHUN.

B HacTosmeM Jokiaze W3daraloTcs pe3ysbTaThl MCCIEAOBAHUN U
CO3JaHMS JIa3epHO-HEIMHEHHO-ONTUIECKON CHCTEMBbI, BKIIOYAIOLICH B
cebst ummyabcHbli Nd:AWTT nasep ¢ KOJBIIEBBIM PE30HATOPOM U «CY-
xum» kBaHTpoHOM (UMD HAHB) ¢ monepednoil AM0AHOIN HaKa4yKoM, ma-
pamerpuuaeckuii reaepatop cera (III'C) na xpuctaime KTP u nazepsr
Ha OCHOBE BBIHYKAEHHOIO KOMOMHAIMOHHOro paccesaus (BKP-
nazepsl) B Kpuctamiax autpata 6apust (NB) u KGW.

Nd:AUT" nazep reHepupyeT UMITYJIbChI JIUTEIBHOCTBIO ~ 14,5 HC ¢
4acTOTOM ciefnoBaHus 10 25 I'L, sHeprusi UMIyJIbCOB HAa OCHOBHOW-
yetBepToii rapmonukax — 160, 100, 32 u 30 m/Ix, cooTBeTCTBEHHO,
pacxoaumocTh < 1,5 mpaa. Ero ocHOBHas rapMOHMKA CITy>KWJIa Hakad-
ko nist xombreBoro III'C. Iomyuena crabuibpHas moaroBpeMeHHas (
>10° HMMITYJIBCOB) T€HEpanusi Ha JUTHHE BOJHEI 1570 HM ¢ SHEepruei um-
mynscoB 10 30 mDx.

Bropas rapmonuka Hakauusana BKP-mazepsl ¢ BeICOKOCENEKTHB-
HBIMU TPEX3epKaJbHBIMH pPE30HATOpaMHU, obecrieuuBaromuMu dQdek-
TUBHYIO T€HEPALMIO M3Iy4EeHUs JII0OOH U3 3-X CTOKCOBBIX KOMIIOHEHT.
JusnexkTpuueckre 3epkaja ¢ BBICOKOM JIy4eBOil mpodHocThio (= 2.5
I'Br/cM?) B CIOKHBIM mpoduieM Kod(hHIEEHTa OTPAKEHHS B IHAIIA-
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3oHe 532 — 800 M (HTL] «JI9MT») mO3BOIMIN MOTYIHTH T€HEPAIHIO
Ha anuHaxX BoyH 559,563, 588, 599, 621 u 639 HM c sHEpruel UMImyib-
COB, COOTBETCTBEHHO, 30, 34, 24, 22, 23 u 25 m/Ix. U3ny4yenue ¢ nmu-
HOW BoNHBI 281,5 HM Ha yIBOEHHOH 4YacToTe 1-0¥f CTOKCOBOM KOMIIO-
HeHTH NB OB1710 McIob30BaHo s 30HAUPOBAHUS 030HA B aTMOChepe.
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MOIIHBIE JIASEPHBIE IMO/JIbI CIIEKTPAJIBHOI'O
JANAITIA30HA 1400-1600 HM

H.A.l'[uxnml, I[.A.Becenosl, A.B.JImTeuKnﬁl, C.0O. CannmyeHko 1,
K.B. Baxsasios’, IL.B. Fopnaqylcz, M.A.JIauymHZ, A.A.Mapmamolcz,
A.A.Maxamuua’, ¥0.JI.PsGomran’

Y @TH um. A.@. Hopgpe PAH, 194021, 2. Canxm-Ilemep6ype,
ya. Hlonumexnuueckas, 26
2000 «Cuzm nmocy, 117342, 2. Mocxksa, y1. Bgeodenckoeo, 3
e-mail: nike@hpld.ioffe.ru

B mocnennee BpeMsi MOLIHbIC JIa3€PHBIE JHOABI CIIEKTPAIbHOTO IUa-
nazoHa 1400-1600 HM AyTMH BONH CTal BOCTPeOOBaHBI BO MHOTHX 00-
nacTsax (MeAMIUHA, TATLHOMETPHSI, CTICaIbHbIC IPUMEHEHHSI) B CHITY
ux Oosblneil 6e30macHOCTH VIS IJ1a3 B CPAaBHEHHH C MOIIHBIMHU JIa3epa-
MU MUKPOHHOT'O IMara3oHa JJIMH BOJIH.

B moknane Oymyt oOcyxnatbesi pe3yibTaThl MCCICAOBAHMN MOIL-
HOCTHBIX, CIIEKTPAJIbHBIX U TMPOCTPAHCTBEHHBIX XapaKTEPUCTHK, a TaK-
xe KIIJ u cpok cimy:x0bl Me3aloI0CKOBBIX JIA3€PHBIX JHOAOB C arep-
typoit 100 MkM Ha ocHoBe paspaboranubix AlGalnAsP/INP kBaHTOBO-
pasMepHBIX TETEPOCTPYKTYp pa3AeibHOTO OTpaHUYCHHS Pa3IMYHBIX
KOHCTPYKIUH, BbIpaeHHbIx MOC-TUAPUAHON SMTUTaKCHEH.

s obecnieueHus TMHEHHOCTH BaTT-aMIIEPHOM XapaKTEPUCTHKH Jia-
3epa MpH BBICOKHX TOKaX HaKayKH pa3paboTaHa KOHCTPYKIIUS TeTepo-
CTPYKTYpBI C PAacCHIMPEHHBIM BOJHOBOJIOM, CHHIKAIOIIUM BHYTPEHHHE
ONTUYECKUE TIOTEPH, U CIIOEM SHEPreTUYecKoro Oapbepa, KOTOPbIH Mo-
BBIIIACT BHYTPEHHUI KBAHTOBBIA BBIXOJl CTUMYJIMPOBAaHHOIO H3Jyde-
HUS. DTO MO3BOJNNIIO O0ecTIeuuTh B a3epax MakcuManbHbii KIIJ 40%
U BBIXOAHYIO ONTHYECKYI0 MOIIHOCTH 4 BT B HempepsIBHOM pexuMe
NPy KOMHATHOH TeMIeparype.

Jis 1OCTHKEHUST MAKCUMAITBHBIX ONTHYECKUX MOITHOCTEH Tpeio-
’KeHa KOHCTPYKIIMS JIa3epa CO CBEPXy3KHM BOJIHOBOAOM, KOTOpast odec-
neunBaet 4.5 Bt HenpepriBHON 1 20 BT nuKoBOH ONTHYECKON MOIIHO-
ctH (umrenbHOCTh uMmyabea 100 He, gactoTa 1 kI'm).
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HOBBIE IMOAXO0AbI I TEHEPAITMA MOIIIHBIX
JIABEPHBIX UMITYJIBCOB HA OCHOBE
MHOI'OIIEPEXOJHBIX TETEPOCTPYKTYP
JIASBEPOB-TUPUCTOPOB

C.O. Canmyenko’, A.A. Mogockun’, B.Losrosun’, H.A. IuxTun’,
T.A. Baraes’, MLA. Jlaayrlzmz, A.A. MapMamoKZ, B.A. Cumakos?

Y oTH um. A.®. Hopepe, Canxm-Ilemepbype, Poccus
2 HUH "Homioc” um. M.®. Cmenvmaxa, Mockea, Poccus
e-mail: serghpl@mail.ioffe.ru

[IpencraBieHs! mociaeTHIE PE3YIBTATH B 00JIaCTH IKCIIEPHUMEHTATb-
HBIX U TEOPETHUYECKUX HCCIEJOBAaHUI NHHAMUKU 3JIEKTPOONTHUECKHUX
XapaKTePUCTUK MOIIHBIX JIa3epOB-TUPUCTOPOB HA OCHOBE MHOTOIIEpE-
XOIHBIX reTepocTpyKTyp. Iloka3ano, 4To mpocTpaHCTBEHHAs JIOKAIU3a-
U TOKa OIpenessieT JMHAMUKY JJa3epHON reHepalud B peKuMe reHe-
palyy UMITYJIbCOB B JMANa30He JJIUTENBHOCTEH OT CyO-HC J0 €IMHUIL
HC. DKCIIEPUMEHTAIBHO IPOJAEMOHCTPUPOBAHA BO3MOXKHOCTH I'E€HEpa-
UM BBICOKOYACTOTHOM TOCIIE€ZOBATENbHOCTH JIA3€PHBIX HMITYJIBCOB
JmutenbHocThio 1001C J1a3epaMu-TUPUCTOPaMH C Y3KUM TOJIOCKOBBIM
koHTakToM. I[lokaszaHo, 4ro mpouecc GpopMupoBaHus CyO-HC Ja3epHBIX
UMITYJIbCOB MOXET OBITh ONHMCAaH B paMKaxX KBa3W-IBYXCEKIMOHHOM
koHCTpyKIuu Dadpu-Ilepo pe3oHaTopa, BKIIOUAIONICH CEKIIUIO HACHI-
IIAIOLIETOCS TOTJIOTHTENS M CEKLHIO yCHUJIEHUs, COPMHUPOBAHHbBIE B
pe3yibTaTe MPOCTPAHCTBEHHOW JIOKAIM3alMKM TOKa Hakauku. Paspabo-
TaHbl M MCCJIENOBaHbl KOHCTPYKIIMHU JIa3epOB-THPUCTOPOB, OOecreyu-
BAaIOIIME TEHEPAINIO Ja3epHBIX HMMITYJIbCOB MUKOBOW MOIIHOCTBIO JI0
200BT ¢ omuMHOYHOro KpHcTamia jasepa-Tupuctopa. Ilokazano, 4ro
3¢ dexTrBHAS Ta3zepHas TeHEPAFsl MOXKET COXPAHATHCS B OIWHOYHBIX
KpUCTAJUIaX Ja3epa-THPUCTOPa C BBIXOAHOW amepTypoit 10 1000MxMm.
[Tony4eHHblE pE3yNbTATHl JOJKHBI IO3BOJIMTH B OyIyIIeM cO31aTh
KOMITAaKTHBI MOHOJIUTHBIN T€HEPATOP JIA3€PHBIX UMITYJIBCOB C MTUKOBOM
MOIIIHOCTBI0 KBT ypoBHS Ha 0a3e MOHOJMTHBIX KPHUCTAJJIOB JIa3epOB-
TUPHUCTOPOB.
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I3BOJIIONUSA XAPAKTEPUCTUK MOIIHOI'O
HOJYIIPOBOJHUKOBOT O JIABEPA C KBAHTOBbBIMU
SAMAMM

3.H. Cokouosa’, H.A. Muxrun’, JI.B. Acps;m2

YOTH um. A.®@. Hogppe PAH, Canxm-Ilemepbype, 194021,
Torumexnuueckas, 26, Poccus
%Virginia Polytechnic Institute and State University, Blacksburg, USA
zina.sokolova@mail.ioffe.ru

TeopeTnyecky UCCIENIOBaHbl MOIYIPOBOJHUKOBBIE JIa3€pbl C KBaH-
TOBBIMU SIMAMM, XapaKTEPUCTHKH KOTOPBIX MOTYT COCTOSITh U3 JIBYX
BeTBEU. BTopas BETBb MOSBIAETCS B JA3€pHBIX CTPYKTypax IMOCIE J10-
CTHKEHUSI BTOPOrO MOpOra IeHEpalyy, BhIE KOTOPOro Ja3epHbIEC Xa-
PAKTEpUCTUKU CTAHOBATCS BBIPOKACHHbIMU. Hanuuue BTOpoil BeTBU
00yCJIOBJIEHO POCTOM BHYTPEHHHX OINTHYECKHX MOTEPH Jia3epa C yBeIu-
YeHHeM TOKa Hakauyku. B Hammx pacuerax Mbl TakkKe yYUTHIBAIH: 1)
HEMTHOBEHHOCTH 3aXBaTa HOCUTEINICH 3apsiia U3 BOJHOBOJIHOTO OOJIACTH
(obmacT ONTHYECKOTO OTpPaHUYEHHS) B KBAaHTOBBIC SIMBI; 2) TI00aib-
HYIO DJIEKTPOHEHTPaIBLHOCTh, KOTOpAasl 3aKJII0YaeTCs B PABEHCTBE CyM-
MapHOTO 3apsja JJIEKTPOHOB B aKTHBHON OOJIACTH W B BOJHOBOJHOTO
obnacTu CyMMapHOMY 3apsiAy ABIPOK B ATHX JIBYX 00JacTAX.

IIponeMOHCTpHpPOBaHO Pa3TUYHOE MOBEIEHUE JTa3ePHBIX XapaKTepH-
CTUK B 3aBUCUMOCTH OT TOKa HAKayky AJi1 MEpPBOM W BTOpPOI BETBEH.
Barr-ammepHas xapakTepucTHKa, Hampumep, npuodpeTaer Buj 'ie-
nectka". BHyTpeHnsst quddepeHimanbias KBanToBas 3(h(HEKTHBHOCTD
JUIE BTOPOH BETBH BO BCEH O0JIaCTH CYIIECTBOBAaHHsI BTOPOW BETBU
OoJplle eIUHMLBI 1 UMEET HEMOHOTOHHBIH XapakTep, B TO BpeMs Kak
JUTSL TIEpBOM BETBH OHA MEHbBINE €IWHHUIBI M YOBIBAET C YBEIHMUYEHHUEM
TOKa HaKaydKH.
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TEHEPAIIMOHHBIE XAPAKTEPUCTHUKHU JIASEPHOI
KEPAMUKU NPOU3BOJACTBA I'JII «PAAYT A»

B.B. Be30Tocﬂblﬁ1’2, B.B. Banamos3, B.A. BynaeB4, A.JO.Kanaes®,
B.B.Kpasqeﬂlc03, A.B. Kucenes” IO.JI.KOHLIJIOBS,
A.JL KOpOMblCJIOBl,O.H. Kpoxun L2 K. B. JIonyxml3, C.JL JIbicenko’,
M.A.Iankos’, K.A. Moseos’?, F0.M.Ilonos*?, E.A. Yemes'?,

.M. Tynn!!bml’z

(imtupitsyn@yandex.ru)
L @HAH, 119991, Mockea, Jlenunckuii npocnexm, 0.53
2_ HUAY MU®H, 115409, 2. Mockea, Kawupckoe w., 31
. ®UP3 PAH um. B.A. Komenvnurxosa, 141190, . ®@psizuno Mockosckas 06-
aacmo , na. Beeoenckoeo 1
4 _ OKII «IJIIT «Paoyeay, e. Padyacusitl, a/sa 771

HccnenoBaHbl TeHEpallMOHHbBIE XapaKTEPUCTHKH JIA3EPHOU KepaMu-
ku npousBoacTsa ®HPD PAH um. B.A. Korenpaukosa u OKII «JIIT
«Panyrax. JlazepHast kepamuKa U3rOTOBJIEHA C MCIIOJIB30BaHUEM TEXHO-
noruy, pazpaborannoit ®UPO PAH. Ouenensl BpeMeHa >KU3HH Ja3ep-
Horo ypoBHs B NJ:YAG kepamukax C KOHIIEHTpaleldl HOHa-
aktuBatopa 1, 2, 3, 4% art., [lonyueHnHsie 3HaueHUsT BpeMeH xKu3Hu 240,
183, 136 u 105 MKc mpH yKa3aHHBIX KOHUEHTPALUAX MOHA aKTUBATOpa
XOpOIIIO COTJIACYIOTCS C JaHHBIMH 3apyOeXHBIX uccienoBaHuii [1,2].
I'enepanioHHBIE XapakTepucTUKH Ja3epHbIX kepamuk «[JIIT «Panyray,
®UPS PAH u Konoshima Chem. Corp.

Ltd, kak 3Ta’soHHOrO 00pasia, UCCIIeIOBaHbI B YCIOBHSAX CHHXPOHH-
3alUU IONEPEYHbIX MO HpPU NPOAOIBbHOW AMONHOM Hakadke, T.C. B
YCIIOBUSIX, MPOSBISIONINX BBICOKYIO YYBCTBUTENBHOCTh K KOHIIEHTpA-
LMY OCTaTOYHBIX Top [3]. MccnenoBanbl 3aBUCUMOCTH IIOPOTOB FeHEpa-
UM OT JUIMHBI PE30HATOPa B 00JIaCTH MOITYKOH(OKAIEHON KOHHUrypa-
MU pEe30HATOpa W MPOCTPAHCTBEHHBIE PACIPENECIECHUS H3ITYYCHHS B
nonykoHdokanbHol koH(purypamuu. [lopor renepanuu BOJM3U TONY-
KoH(OKanbHOW KoH(urypanuu obOpasuoB kepamuku «IJIII «Pamyra»
NPaKTUYECKU COBIMAJAeT C MOPOroM reHepanuu kepamukn Konoshima
Chem. Corp. Ltd, uTo maer OleHKY KOHIIEHTpAIMK OCTATOYHBIX TIOp B
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kepamuke ['JIIT «Pagyra» ne Gonee 1...2 ppm. Bug npocTpaHCTBEHHOTO
pacrpeneneHus WHTCHCUBHOCTH W3IYYEHHUS B Jla3epax Ha YKazaHHBIX
KepaMuKax B MOJTYKOH(OKaIbHOW KOH(HUTypaluu pe3oHaTopa B YCIO-
BUSIX CHHXPOHHU3ALMHU ITONIEPEYHBIX MOJI ITO3BOJISIET 3aKJIIOYHUTh, YTO Jia-
3epHoe kauectBo kepamuk OUPD PAH u «I'JII1 «Pagyra» He ycTymaeT
kepamuke Konoshima Chem. Corp. Ltd. B cxemax ¢ npooibHO# U 110-
MePEYHON HAaKaYKOH A7l 00pa3loB KepaMUK u3MepeH auddepeHnnaib-
Hb1il KII/I. B ciydyae npoaoiabHON Hakayky U3MEPEHHOE 3HAUYEHHE CO-
craBuiio 62%, ¢ nonepeunoii- 70%. bonbiiee 3Hauenue KIIJl B mocnen-
HEM cliydae oOBSICHSIETCS] paBHOMEPHOW MPOKAYKOM aKTUBHOTO dJIEMEH-
ta. Takum 00pa3oM, MOXKHO YTBEpPXKIaTh, YTO OTECUYECTBEHHAsI TEXHOJIO-
TSl IPOU3BOACTBA Ja3epHON KEPaMUKHU MO3BOJISIET IIOJIyYaTh KEPAMUKY
HE YCTYMaIOUIyIO JTyYIIUM MHPOBBIM 00pa3iam.

HccnenoBanne BBITONHEHO TpU (PUHAHCOBOW Tojiepxkke PODU B
pamkax Hay4dHbIX TIpoekToB Ne 16-32-00834, Ne 16-52-00138 u mpu
nojepxke nporpammsl npesuauyma PAH 12511 "®ynnamenTanbHble U
NpUKJIagHbe Tpo0ieMbl GOTOHUKH M (PU3KMKa HOBBIX ONTHYECKUX MaTe-
puanoB”.

1. J.-F. Bisson, K. Ueda et al Recent Res. Devel. Applied Phys., 7,
475-496 (2004)

2. J.Lu, M.Prabhu, K.Ueda, H.Yagi, T.Yanagitani, A.Kudryashov,
and A.A. Kaminskii //Potential of Ceramic YAG Lasers // Laser. Phys.
11, 1053-1057 (2001)

3. Kaminskii, A. A.; Balashov, V. V.; Cheshev, E. A,; et al, High
quality Y3AI5012 doped transparent ceramics for laser applications,
role of sintering additives, V International Symposium on Coherent Op-
tical Radiation of Semiconductor Compounds and Structures, Volume:
740, 2016
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JIABEPBI UK-IMAITIA3OHA HA IIEPEXOJJAX
KYJIOHOBCKHUX IHEHTPOB B ITIOJTYITPOBOJHUKAX

INacTun B.H.

Hnemumym ¢usuxu muxpocmpyxmyp PAH, I'CII-105, H. Hoszopod, Poccus
e-mail: shastin@ipmras.ru

Llenpro goKIana sIBISETCS KPATKUH 0030p TEOPETUYECKUX M DKCIIe-
PUMEHTAIBHBIX UCCeN0oBaHU ((EKTOB CTHMYIUPOBAHHOTO H3ITyde-
HUs [MHHOBONMHOBOro MK-nnamna3oHa Ha BHYTPUIICHTPOBBIX IEPEXO-
Jax JOHOPOB M aKLENTOPOB B MOJYHNPOBOAHHUKAX HPH MX ONTUYECKOM
BO30YXJeHUU. EUHCTBEHHBIM TIOJYNPOBOJAHUKOM, Ha KOTOPOM K
HACTOSIIIEMY BpeMeHH Mo100HbIe 3P EKTHI YAaI0Ch MOTYYHUTH, SBIISET-
csl KpeMHHH, JiernpoBanHblii gonopamu V rpymmsel ( Sb, P, As, Bi;
Puc.1) mnu aknenropamu Oopa. CyIiecTBEHHBIM HEJOCTATKOM OTMeE-
YEHHBIX CpeJl SABISIOTCS HHU3KHE pabodne TeMIeparypbl, KOTOpBIE MO
NPUYMHE TEPMOMOHH3AIMU BEPXHUX PaOOYMX COCTOSIHUH HE IPEBbI-
maroT 20 K [1-3]. TIpeamonaraercsi BEIHECTH Ha OOCYXJIEHHE M BO3-
MOYKHOCTbH TIOJTyYeHHsI CTUMYJIUPOBAHHOTO HM3IYYCHHUS, HA MEK30HHBIX
nepexo/iaXx ONTHYECKH BO30YKIAEMBIX JBIPOK B CTPYKTYpax C pa3Mep-
HBIM KBaHTOBaHMeM Ha ocHoBe GaAs mmm Ge. [IpuBnekaer BO3MOXK-
HOCTh peajn30BaTh JaHHYI0 cxeMy Ha SiGe/Ge cTpyKTypax, i OHa MO-
JKET paboTaTh NP TEMIepaType KUAKOTO a30Ta U BBIIIE.

1 2 3

4 5 6 7
v (THz)
Puc.1. YacToTs! U3my4eHusi KDEMHHEBBIX Ja3epoB ¢ goHopamu Sb, P, As, Bi.
[1] K.A. KoBanesckuii u ap., Keanmosas snexmponuxa,45:2,113 (2015)
[2] S.G. Pavlov, et al., Phys.Rev.X 4, 021009 (2014)
[3] S.G. Pavlov, et al., Phys. Status Solidi B 250, No.1, 9-36 (2013)
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KOJLJIEKTUBHBIE MO/Ibl B CIBOEHHBIX
MOJYIPOBOJHUKOBDBIX JUCKOBBIX JIA3EPAX HA
MOJAX HIEMYYIIEN T'AJIEPEN

ML.A. Poii3*, A.H. Bapanos’, A.H. Umenxos®, I.C. Bypennna®, A.A.
IMusoBapoBa®, A.M. Monaxos®, E.A. I'pe6enmuxosa’, FO.II. SIkos.aes’

¢ Quzuxo-mexnuueckutt uncmumym um. A. @. Hogge, Cankm-Ilemepbype,

i Poccus, e-mail: michaelroyz11@gmail.com

? Institut d’Electronique du Sud (IES), Universite Montpellier, Montpellier,
France

Hacrosimast paboTa mOCBAIIEHa AKCIEPUMEHTAIFHOMY HCCIIEI0Ba-
HUIO KOJUICKTUBHBIX W HEJIMHEHHBIX SIBJICHUH B IMOJYNPOBOIHHKOBBIX
WGM-nazepax ¢ OJMHOYHBIMHU U CABOCHHBIMU PE30HATOPAMH Ha OCHO-
BE KBaHTOBO-pa3MepHO HaHO-TeTepocTpyKTypbl GalnAsSb/AlGaAsSb.
CIBOCHHBIE ONTUYECKHE PE30OHATOPHI (MX €I Ha3bIBalOT (POTOHHBIMHU
MOJICKYJIaMH ) MPEJCTABJISAIOT OOJIBIIION MHTEPEC, TaK KaK B HUX IPOSB-
JISIOTCSL HETpUBHAIIbHBIE 3()(PEKTHI, KOTOPBHIE MOTYT HAWUTH CBOE MIPHUMeE-
HEHHE B Pa3IMYHBIX OOJACTAX HAYKH W TEXHUKH. B OOIBIIMHCTBE pa-
00T, MOCBAIICHHBIX (POTOHHBIM MOJICKYJIaM, PACCMATPUBAIOTCS CHCTE-
MBI, COCTOSIINE U3 MACCUBHBIX ONTUYCCKUX DJIEMEHTOB (MHKPOpPE30Ha-
TOPBI C ONTUYECKON Hakaykoi). OTinm4uTenbHass 0COOEHHOCTh JaHHOH
paboThI 3aKIII0YaeTCs B TOM, YTO OHA HalpaBiieHa Ha W3yYeHHE KOJICK-
THUBHBIX SIBJICHUH B JIa3€PHBIX CHUCTEMax C DJIEKTPUUSCKON HaKa4KOU.
Ms1 npeiaraeM Kak TpaJWIIMOHHBIEC, TaK U COBEPIIEHHO HOBBIE METO-
JIbI ¥ TIOAXOJbI K PEIISHUI0 MOCTAaBIEHHBIX 3a/1ad. B xone ucciempoBa-
Hul OyjeT moApoOHO U3yUeHA MOJIOBas CTPYKTYpa M JTUHAMUKA PaOOThI
MOITyNPOBOAHUKOBEIX WGM-11a3epoB ¢ OJAMHOYHBIMH U CJIBOCHHBIMH
pe3onaropamu. OTAebHOE BHUMaHHE OYAET yJeIeHO CO3MaHUI0 (HU3H-
YECKUX MOjIEJIeH, KOTOpbIE MOMOTYT OOBSICHUTh (DU3MUSCKUE MEXaHU3-
MBI, IPOUCXO/SIIUE B pACCMAaTPUBAEMBIX JIa3EPHBIX CHCTEMAaX.
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THEORETICAL MODELING OF LASER METAL
NANOPARTICLES FRAGMENTATION IN WATER

A. A. Ananskaya'?, I. N. Zavestovskaya'?, A. P. Kanavin'?,
0. V. Rodionova®

1 P.N. Lebedev Physical Institute of RAS, Moscow, Russia
2 National Research Nuclear University MEPhI, Moscow, Russia
korolek2512@yandex.ru

Due to the unique optical, physical and chemical properties, metal
nanoparticles become more and more popular, and find wide applica-
tions in optics, electronics, biomedicine, analytical chemistry and pho-
tochemistry. Gold nanoparticles are of special interest because of their
chemical stability. There are various methods to produce the nanoparti-
cles. Of special note is the laser ablation. Laser ablation in liquids is an
effective physical method to produce the nanoparticles in the form of
colloids. However, ablation in water and other solutions in the absence
of chemically active components results in the formation of rather large-
sized nanoparticles with a wide size spectrum. In this connection, to re-
duce the size of nanoparticles their colloids are additionally treated by
ultrashort laser pulses, and this results in the fragmentation of produced
nanoparticles [1]. For example, Werner et al [2] investigated femto-
second fragmentation of the aqueous solution of gold nanoparticles with
a diameter of 60 nm. Using in situ microscopy and transmission electron
microscopy thresholds of fragmentation were identified: (7.3%1.5)
mJd/cmz for irradiation at a wavelength of 400 nm and (3.6+0.5) mJ/cm?
for 532 nm.

The aim of this work was to study the physical model of the process-
es of electrization and fragmentation of gold nanoparticles in water un-
der the action of femtosecond laser pulses. To test this model, we also
needed to identify thresholds of fragmentation of gold nanoparticles and
compare them with experimental data.

All numerical calculations in this study were conducted in the
MATLAB software environment. For approximation of obtained de-
pendencies, Origin8 was used. The considered physical model of metal
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nanoparticle fragmentation is based on the electrization of metal nano-
particles heated by a laser pulse, and their division under the develop-
ment of instability of a charged liquid metal drop. As a mechanism of
electrization we have considered the process of hot electrons’ emission
from the surface of a nanoparticle and further solution in water [3]. A
numerical solution has been performed of the problem of gold nanopar-
ticle heating under the absorption of femtosecond laser pulses. A system
of equations which describe the propagation of electrons in the dielectric
medium taking into account their spatial self-charge was formulated and
numerically solved.

The estimates of the potential gained by the nanoparticle due to the
electron thermionic emission and their further solution have been ob-
tained. On the basis of the Rayleigh drop model, the criterion of nano-
particle fragmentation has been found, as well as the dependence on the
nanoparticle size. It has been shown that at the moment of nanoparticle
complete melting the potential gained by the particle due to the electron
thermionic emission turns to be significantly higher than the stability
threshold of the gold charged drop, and the particle disintegrate. The
calculated critical values of laser radiation Fmet needed to completely

melt the 60 nm nanoparticles for tpul =150 fs and A=400 nm and 532 nm

are in good agreement with the critical values of such nanoparticles’
disintegration obtained experimentally and confirmed by numerical cal-
culations in [2]. Thus as soon as the gold nanoparticle goes into a liquid
state it turns to be Rayleigh unstable. The discussed mechanism of gold
nanoparticle fragmentation does exist in practice.

[1] Besner S., Kabashin A.V., Meunier M., Appl. Phys. Lett. 89, 233122
(2006)

[2] Werner D., Furube A., Okamoto T., Hashimoto S., J. Phys. Chem. C
115, 8503 (2011)

[3] Zavestovskaya I.N., Kanavin A.P., Makhlysheva S.D., Bulletin of

the Lebedev Physics Institute, 40, 335-338 (2013)
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STIMULATED THZ EMISSIONS ON BLOCH AND
WANNIER-STARK TRANSITIONS FROM SIMPLE
SUPERLATTICE OUTSIDE NDC REGION

A.A.Andronov, A.V.lkonnikov, K.V. Mapembsinun, V.l1.Pozdnykova,
Y.N. Nozdrin ¥, A.A. Marmalyuk, A. Padalitsa, M. Ladugin ?,
V. Belyakov, I. Ladenkov, A. Fefelov ¥

1. Inst. for Physics of Microstructures RAS, Nizhny Novgorod, Russia
2. Sigm-Plus, Moscow, Russia
3. «Saluty, Nizhny Novgorod, Russia
andron@ipmras.ru

Narrow band THz emissions at 2.6 - 2.8 THz are observed from lig-
uid helium cooled 1 mm disk chips made from two wafers (N 1755 and
2239) with very low n type doped weak barrier GaAs-GaAlAs superlat-
tice of 1000 periods. The emissions (both above and below the Bloch
frequency) are at of about 8.0 - 18.0 V pulsed voltage applied to chips in
region of chip positive DC differential conductivity that guaranties ab-
sence of inhomogeneous electric field domains in chips.

Frequencies of the emission bands are characterized by cyclotron
resonance filter which show that the band width is of about that of nar-
row band of a THz quantum cascade laser. By using long voltage pulses
chip heating beyond 100~K is achieved with almost no (low) change in
the emission power.

We speculate that the emissions are super luminescence (amplifica-
tion) of whispering gallery modes in the chip as a result of inverted
Wannier-Stark level transitions under bias.

These results are the first world demonstration of THz stimulated
emission in simple superlattice within region of positive DC differential
conductivity; they give strong impetus for development of THz and
higher frequency sources based on such simple superlattices which
should compete well with THz quantum cascade lasers in particular at
elevated temperatures.
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SILICON NANOSTRUCTURES FOR VISIBLE AND INFRARED
PHOTONIC DEVICES

R.B. Assilbayeva®, A. Zh. Turmukhamedov?, K. S. Sekerbayev?,
E. T. Taurbayev’, V. E. Nikulin?, T. I. Taurbayev?, S. P. Rodichkina®,
V.Yu. Timoshenko®*®

Kazakh National Research Technical University after K.I. Satpayev, 050013
Almaty, Kazakhstan
2al-Farabi Kazakh National University, Physical-Technical Department,
050040 Almaty, Kazakhstan
*M.V.Lomonosov Moscow State University, 119991 Moscow, Russia
*National Research Nuclear University “MEPhI”, 115409 Moscow, Russia
*Lebedev Physical Institute of RAS, 119333 Moscow, Russia

Various types of silicon-based nanostructures as porous silicon (PSi)
and multilayer structures of PSi possess tunable optical properties,
which are promising for applications in different photonic devices as
mirrors, filter, polarizers etc. Silicon nanowires (SINWSs), which are
formed by metal-assisted chemical etching (MACE), are characterized
by very low reflectance in the UV and visible spectral regions and are
promising for applications as antireflection coatings for Si-based solar
cells. In our work the photonic properties of PSi and SiNWSs structures
formed by electrochemical etching, stain etching and MACE have been
comparatively studied. Theoretical analysis and experimental data
showed that it was possible to select a profile of the effective refractive
index of PSi layer with total thickness about 500 nm, which allowed us
to achieve a very low reflection about 1-4% and transmittance up to
96% in the range from 400 to 1100 nm. SiNWs were formed by MACE
of lightly and heavily boron-doped p-type (100) c-Si substrates. SINW
layers with thickness above 500 nm demonstrated a strong decrease of
the total reflectance below 1% in the spectral region of 300-1000 nm
that could be used as antireflection coating for solar cells. Numerical
simulations predict a strong influence of free charge carriers with con-
centration above 10'® cm™ in the cores of SiNWs on both the reflection
and absorption in the spectral range below 1 pm. The obtained experi-
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mental data confirm the theory predictions and indicate that such kind of
Si nanostructures can be useful to create modulators, optical switches
and other photonic devices in the visible and infrared spectral regions.
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PERCOLATION MODEL OF THE ELECTRICAL
CONDUCTIVITY OF PBTE ISLAND FILMS

D. Bukharov, A. Istratov®, A. Osipov®

Y A.G and N.G. Stoletov Vladimir State University (VSU), Vladimir, Rus-
sia, 600000
E-mail: buharovdn@gmail.com

Percolation theory is well-suited for modeling and describing the
electrophysical properties of nanocomposite materials.

With this approach, the island PbTe film is represented as a percola-
tion cluster which was modeled by the site percolation method and
grouped by the Hoshen-Kopelman method [1].

To simulate the current-voltage characteristics, conduction paths
(vetical and horizontal) were distinguished, to which Ohm's law was
applied for the chain section.

For this calculation of the integral conductivity of the entire film, a
model of a system of a parallel-series system of resistors was used.

In our calculations, the permeability ranged from 0.65 to 09, which
allowed us to estimate the dimensions and characteristics of the percola-
tion cluster, calculate conduction paths, evaluate their resistance, and
calculate the conductivity. When modeling the voltage-current charac-
teristic, the voltage varied from 0.01to 1 V.

The proposed approach allowed to describe with sufficient reliability
the important features of the electrically conductive properties consid-
ered in [2-3].

[1] Moskalev P. V. Analysis of the Percolation Cluster Structure. Technical
Physics, vol. 54, Ne 6, pp. 763769, 20009.

[2] Antipov A.A. Araklian etc. Electrical properties of metal cluster structures
formed on the surface of dielectrics. Technical Physics Letters, vol. 40, Ne 6,
pp. 529-532, 2014.

[3] Kavokin, A. Kutrovskaya, S. etc. The crossover between tunnel and hop-
ping conductivity in granulated films of noble metals Superlattices and Micro-
structures, vol. 111, pp. 335-339, 2017.
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NEW TECHNIQUE FOR FEMTOSECOND PULSE
SELF-SHORTENING BASED ON THE TRANSIENT REGIME
OF MULTIPLE FILAMENTATION IN KERR MEDIA

A.V. Koribut!, Ya.V. Grudtsin?, L.D. Mikheev??, V.A. Trofimov*

*Moscow Institute of Physics and Technology (State University), Dolgoprudny,
Moscow Region, Russia;
%P.N.Lebedev Physical Institute, Moscow, Russia
®National Research Nuclear University MEPhI (Moscow Engineering Phyics
Institute), Moscow, Russia;
*Moscow State University, Moscow, Russia
Presenting author e-mail address: andrew-koribut@yandex.ru

At present, the chirped pulse amplification (CPA) method has
achieved a petawatt (10" W) power level in solid-state femtosecond
systems. As a rule, in such systems it is difficult to obtain pulses shorter
than 20-30 fs because of narrowing of the spectrum during amplifica-
tion. At the same time, for numerous applications in the strong fields —
matter interaction and femtosecond optics (obtaining high-order har-
monics and generating isolated attosecond pulses, investigating the dy-
namics of ultrafast processes, etc.), it is important to obtain shorter puls-
es approaching a period of light wave. The solution to this problem is
the development of nonlinear methods for pulse reduction at the output
of femtosecond systems. The methods currently used are based on the
broadening of the spectrum due to self-phase modulation (SPM) in me-
dia with Kerr nonlinearity with compensation of acquired phase modu-
lation by using additional dispersive elements or without the use of the-
se elements if the spectrally-limited pulses are formed directly in a non-
linear medium (self-compression). At the same time, currently devel-
oped self-compression methods are limited in energy by tens of mJ and
do not have the prospect of further energy scaling.

In this paper, we present the results of investigations of a new mech-
anism for self-shortening of the duration of femtosecond pulses in thin
optically transparent materials with Kerr nonlinearity. It is based on the
formation of multiple filaments in the trailing edge of the pulse, which
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leads to a sharp increase in diffraction and refraction losses in the near-
axis region. Experimental studies were carried out in a convergent
Gaussian beam incident on a 1 mm thick fused silica plate. The duration
of the original spectrally-limited pulse was 87 fs at a wavelength of 475
nm. The intensity of the radiation on the fused silica plate varied in the
range of 0.8-2.9 TW/cm? in a beam 0.63 mm in diameter at 1/e? level.
Using a diaphragm 100 um in diameter, adjacent to the back surface of
the sample, a region of uniform intensity in the central part of the beam
was selected. The radiation at the exit of the diaphragm consisted of a
central core whose size did not depend on the intensity in the initial
beam, and conical emission with a divergence angle of up to 0.1 rad (the
angle of convergence of the initial radiation was <0.01 rad). At intensity
of 3 TW/cm?, the radiation spectrum of the core had a shape close to
Gaussian with a center at a wavelength of ~ 495 nm. The pulse duration
was reduced to 19 fs.

The obtained experimental data show that the output pulse in the
near-axis region is formed at the leading edge of the pulse, which is not
subject to filamentation. At the same time, due to the SPM, the broaden-
ing and red shifting of the spectrum take place.

The mechanism of the observed phenomenon indicates that the
method of self-shortening pulses based on transient regime of multiple
filamentation allows its energy scaling.
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SIMULATION OF THERMALIZATION OF A WEAKLY
INTERACTING BOSE GAS BY KINETIC EQUATIONS

P.F. Kartsev, 1.0. Kuznetsov

National Research Nuclear University “MEPhI”, Moscow, Russia

In this work we study the relaxation of the distribution function of
Bose gas in various conditions, including interaction with phonon sub-
system, i.e. energy exchange with thermal bath. The two-particle inter-
action affects the rate of thermalization in the system, while the interac-
tion with the phonon subsystem is important for energy exchange with
the environment.

Early in work [1], we studied the thermalization of a lattice Bose gas
due to the two-particle interaction in 3D:

+Aat
V=U, Yaa'aa, )
kipg:
k+l=p+q

In this work, we investigate the role of various interactions in the
process of thermalization.

The system of kinetic equations [2] based on the “Fermi's golden
rule' is solved numerically. The effects of two-particle and phonon in-
teractions on relaxation processes are demonstrated. Two-dimensional
geometry is also studied, based on the interest to 2D polaritons [3].

The possibility to achieve the state of Bose-Einstein condensation
with specific values of parameters, is discussed.

The work is supported by Russian Foundation for Basic Research,
grant No. 15-02-02764.

[1] P.F.Kartsev, 1.0.Kuznetsov, J. Phys.: Conf. Ser. 737 012033 (2016)

[2] Griffin A, Nikuni T and Zaremba E Bose-condensed gases at finite tem-
peratures (Cambridge: Cambridge University Press) (2009)

[3] A. A. Elistratov and Yu. E. Lozovik, Phys. Rev. B 93 104530 (2016)
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ENHANCED PHOTOLUMINESCENT PROPERTIES OF
ORGANOMETAL PEROVSKITES DEPOSITED ON
NANOSTRUCTURED SEMICONDUCTOR SUBSTRATES

K. S. Sekerbayev', E. T. Taurbayev?, V. E. Nikulin', T. I. Taurbayev', A.
N. Baranov?, V.Yu. Timoshenko??

! al-Farabi Kazakh National University, IETP and Physical-Technical
Department, 050040 Almaty, Republic of Kazakhstan
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Organometal halide perovskites (OHP) represent a new class of sem-
iconductor materials with outstanding photovoltaics and photolumines-
ence (PL) properties. In our paper the PL properties of thin films of
OHP obtained by a two-step deposition from solutions on different sub-
strates as glass, crystalline Si (c-Si) wafers, porous silicon (PSi) and gal-
lium nitride (GaN) nanowires (NWSs) were investigated under one-
photon and two-photon excitation by continuous wave and nanosecond
lasers. The optical absorption data indicate an enhancement of the exci-
tonic transition for the bromine-based perovskites in comparison with
iodine-based ones. An analysis of the band gap values shows that the
bromide-based perovskite has larger band gap and the complete re-
placement of iodine to bromine leads to an increase of the direct band
gap from 1.65 eV to 2.4 eV. The exciton peak in the absorption spec-
trum was found to be particularly notable for CHsNHsPbBr;. An ap-
proximation of the exciton peak allows us to estimate the exciton bind-
ing energy about 10 and 20 meV for CH3NH;Pbl; and CH3NH;PbBrs
respectively. The larger value for the latter can be explained by an en-
hancement of the exciton interaction in the material with a smaller ionic
radius. PL spectra of OHP were almost centered near the corresponding
band gap that indicates a low density of the defect states below the band
gap. The PL intensity was found to be stronger for the films deposited
on nanostructured substrates than for the flat ones. The OHP films on
GaN NWs substrates exhibited an enhancement of the PL under two-
photon excitation with nanosecond laser at 1.16 eV. This fact indicates
the role of local electric fields at the OHP/GaN NW interface for the
light emission under strong optical excitation.
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LASER SYNTHESIS OF COLLOIDAL GALLIUM NITRIDE
SYSTEMS

I. Skryabin, A. Shagyrina, V. Samyshkin, G. RibakA.

Vladimir State University,
Vladimir, Russia
e-mail: sk-ig@mail.ru

Modern information systems and different photonics applications re-
quire the creation of a new class of materials that allow them to recon-
struct their physical properties in a wide range. In particular, quantum
computers based on optical calculations need to create new optical logic
elements. The transition to optical elements of logic will allow ultra-fast
and broadband transmission and processing of data. In such systems,
photons act as carriers of information, which allows an order of magni-
tude increase in the amount of information transmitted even by narrow-
band elements and overcome the delays between connections and mini-
mize the generation of heat associated with conventional embedded
electronic circuits.

New promising optoelectronic materials with a wide range of practi-
cal applications are structures based on semiconductor nitrides, in par-
ticular, gallium nitride. The use of nanoparticles of gallium nitride is
widely used in modern photonics. This material is superior to silicon in
some respects: it has high thermal, chemical and radiation resistance,
high electrical conductivity. Gallium nitride also provides good thermal
conductivity, which removes many cooling problems in the working
area of the chip.

Gallium nitride is very strong and transparent material. Synthesis of
nanoparticles was carried out by femtosecond laser radiation. Nanopar-
ticles have a size of about 80-90 nm (Fig.1). Synthesis of colloidal solu-
tions of gallium nitride was carried out in an alcohol medium. The de-
posited nanoparticles on the prepared silicon substrates were studied.
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SEl 10.0kV X80,000 100nm WD 12.0mm

Fig.1. Nanoparticles of GaN
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LASER DIAGNOSTICS OF FRACTAL SILICON
NANOSTRUCTURES ON CRYSTALLINE SILICON WAFERS

V. G. Yakunin', V. P. Saviunov', D. E. Presnov’, R. B. Assilbayeva?, T. Yu.
Grevtzeva®, Z. Zh. Zanabayev®, V.Yu. Timoshenko®*®

LLomonosov Moscow State University, Faculty of Physics, 119991 Moscow,
Russia
’Kazakh National Research Technical University after K.1. Satpayev, 050013
Almaty, Kazakhstan
%al-Farabi Kazakh National University, Physical-Technical Department,
050040 Almaty, Kazakhstan
*National Research Nuclear University “MEPhI”, 115409 Moscow, Russia
*Lebedev Physical Institute of RAS, 119333 Moscow, Russia

Silicon nanostructures formed by spark discharge ablation (SDA) or
by metal-assisted chemical etching (MACE) of crystalline silicon (c-Si)
wafers were investigated by means of scanning electron microscopy
(SEM) and laser optical spectroscopy. According to the digital analysis
of SEM images the samples prepared by SDA exhibit porous morpholo-
gy with sizes of Si nanoparticles and pores in the range from 10 to 1000
nm. The mean porosity and fractal dimensions of SDA films account
30-40% and 1.8-1.9, respectively. The MACE prepared samples are
characterized by mean size of Si nanocrystals of about 50-500 nm, po-
rosity of about 40-70%, and fractal dimensions of 1.8-1.95, depending
on the preparation conditions. Optical measurements revealed a strong
light scattering from the SDA and MACE prepared samples and it can
be explained by elastic light-matter interaction in the fractal nanostruc-
ture. The prepared samples exhibit an enhanced Raman scattering on the
optical phonons at 520-521 cm™, which was several times stronger than
that for the corresponding c-Si wafers. The obtained experimental data
indicate that fractal Si nanostructures are promising to realize the en-
hanced light-matter interaction in the visible and near-infrared spectral
regions for various applications in photonics and sensorics.
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AHAJIA3 CTPYKTYPHBIX CBOMCTB KPEMHHUEBBIX
HAHOYACTHUII METOJOM CHHEKTPOCKOIINA
KOMBUHAIIMOHHOI'O PACCESIHUS CBETA

A.®. AubikoBa’, U.H. 3aBecroBckas™?, B.JO. Tumomenko *°
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B pabote nccienoBaHsl 0COOCHHOCTH KOMOWHAIIMIOHHOTO PACCESTHHS
CBETa HAa ONTHYECKUX (POHOHAX B aHCAMOISIX HAHOKPUCTAJIOB KPEMHHUS
(Si), moryyeHHBIX pa3NUYHBIMA METOJAMH, 3aTEM MOMEIICHHBIX B BOJ-
HYIO Cpeny.

Cou KpUCTAJUIMYECKUX HAHOHUTEH, ME30IOPHUCThIE HAHOYACTHUIIBI,
HAaHOKPHUCTAIUIBI Si U HaHOAOJIMPOBAaHHBIE YACTHIBI aHAM3UPOBAIICH
Mociie Pa3InYHOI0 BPEMEHH HaXOXKJIEHHUS B BOJIHOM cpesie B YCIOBHUSIX
CBOOOJHOIO BBIXO/a MPOAYKTOB PACTBOPEHUS (Iuaiun3). Y CTaHOBIIECHO,
YTO HAHOHUTH C KPEMHUs CO CpPEeHUMH TONepeuHbIMU pazmepamu 20-
100 HM TOCITE BBIIEPXKKHU B BOJIE WM (PU3pPACTBOpE B TeUCHUE 2 HEJEh
YCTOMYMBBI K PAaCTBOPEHHMIO KaK K BOJE, TaK M K (DU3MOJIOTHYECKOMY
pacTBopy.

Me3somnopucTbie HAHOYACTHIIEI KPEMHHUSI IPH HAXOXJICHHH B BOJIC B
TEYEHHE YK€ MEPBBIX CYTOK IEMOHCTPUPYIOT YMEHBIIEHHE YacTOTHI
MIUKa PAcCEsIHUs, CIIBUT TOJIOCH M YBEJIMUEHHE BKJIaga aMopHOH ¢a3bl
KPEMHHUSI, YTO OOBSCHICTCS YMEHBIIICHUEM Pa3MepOB COJICPIKAIINXCS B
HUX HAHOKPHCTALIOB A0 pa3mepoB MeHee 10 HM, T.e. 3ddekTHBHOM
pactBopeHnr. KomOnHanmoHHOE paccesiHue CBeTa OT HEHNOPHCTHIX
HaHOKpHCTALIOB Si ¢ pazmepamu oT 5 g0 100 HM, MOTY4YEHHBIX I11a3-
MOXHUMHUYECKHM | JIa3ePHO-a0JISIIHOHHBIM METOJaMH, CBUJICTEIILCTBYET
0 YaCTUYHOM PAaCTBOPEHHWH HAHOYACTHUI], IPUBOJAIIEM K YMEHBIICHHIO
o0rmiero 4ymcna U cpegHux pa3MepoB HaHowacTull. IIpu sTOM nazepHo-
a01MpoBaHHBIE HAHOYACTHIIB TPOSBIISAIOT CYIIECTBEHHO 0OOsiee HU3KYIO
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CKOPOCTb PACTBOPEHUS, IO CPABHEHUIO C HAHOYACTULIAMH, TIOTYyYCHHBI-
MU TJIa3MO-XUMHYECKHM METOZO0M, YTO MOXXHO OOBIACHUTDH 00Jiee BHICO-
KOH KOHIIEHTpaluel CTPYKTYPHBIX Ae()eKTOB AJIs MOCTICTHUX.

[lonmy4yeHHble pe3yabTaThl MO3BOJIOT CHOPMYIUPOBATH PEKOMEH 1A~
MU 110 MCIIOJIB30BAHMIO PA3JIMYHBIX BHUJIOB HAHOKPEMHHUSI B KayeCTBE
AKTUBHBIX 3JIEMEHTOB OMOCEHCOPOB WM OMOMETOK B OMOXMMHYECKUX
Jatunkax (OMOMEIWIMHCKUX Lenax). HaHodacTHIbI Me30mMOopuUCTOTro
KPEMHUS MPOSIBIISIOT CBOWCTBAa OBICTPO OHMOmErpanupyeMoro marepua-
J1a, YTO MOKHO MCIOJIB30BaTh JUIs Iiefiel IKCIpecc-Tepanuy pa3aInuHbIX
3a00JIeBaHU, HaPUMEp, TUTIEPTEPMHN paka. B To ke Bpemsi, Mmia3Mo-
XUMUYECKUA HAHOKPEMHHUM, UMEIOIIUI 3aMETHBIM CUTHAIT paMaHOBCKO-
TO paccestHUs, AaXKe MOCIe HaX0XKACHUA B BOJHON Cpelie B TEUCHHE CY-
TOK, MOXKET OBITh pacCMOTPCH KaK arc¢HT IJId OI[HOBpCMCHHOI‘/'I OIITHYC-
CKOM IMarHOCTHKH U Tepanuu (IpOJIOHIMPOBAHHOTO TEPAIEeBTUUECKOTO
BO3/IEMCTBHA (TEPAHOCTUKN)).

A. V. Kabashin, V.Yu. Timoshenko. What theranostic applications

could ultrapure laser-synthesized Si nanoparticles have in cancer.
Nanomedicine, 11 (17): 2247-2250 (2016).
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KEPAMUMKA HA OCHOBE OKCHUJA UTTPUA,
JEI'MPOBAHHOI'O PEAKO3EMEJIbHBIMU NOHAMMU
(Tm, Ho), AJisd TBEPAOTEJIBHbIX JIABEPOB
JIBYXMHUKPOHHOM OBJIACTU CIIEKTPA

B.B. Banamonl*, 10.J1. KOHBIJIOBl, B.b. Kpanemcol, K.B. Honyxnﬂl,
ILA. PaGouxuna’, A.H. ‘-laﬁymmm2

Y Unemumym Paouomexmuxu u dnexkmponuxu um. B.A. Komensnurxosa PAH,
@psaszuno, Poccus
2Mopdoecz<m7 Tocyoapcmeenuwiti Ynusepcumem um. H.I1. Ozapesa, Capanck,
Poccus
" e-mail: wh215@ire216.msk.su

Hcnonp30BaHNE ONTUYECKOM KEPaMUKH Ha OCHOBE OKCHIA HUTTPUS,
JIETUPOBAHHOTO PEJIKO3EMENIbHBIMI HOHAMH, B Ka4yecTBEe aKTUBHOMW cpe-
JIbl JJIS TBEPJOTENbHBIX JIa3epOB SABJSAETCS MEPCIEKTUBHBIM. Bbhicokoe
3HAa4YCHUE TEIUIONPOBOJHOCTH OKCHAA UTTPUS, NPEBOCXOASIIEE aHAIO-
THYHYIO BEJIMYHUHY AJIS1 UTTPUKA-aJIIOMHUHAEBOTO IPpaHaTa, MO3BOJIUT pea-
JU30BaTh Ha JAHHBIX CPeAax MOIIHBIE TBEPAOTENbHBIE JTa3ephl.

Ha naHHBI MOMEHT, OCHOBHBIM NPEMSATCTBHEM JJISI HCIOIb30BAHUS
KEpaMUK{ Ha OCHOBE OKCHJa UTTPHUS B KaueCTBE JIa3epHOM Cpeabl TBEp-
JOTETIbHBIX J1a3€POB, SIBISETCS CIIOKHOCTh M3TOTOBJICHUS 00pa3LoB Ke-
pamMHUKH HEOOXOAMMBIX pa3MepoB M KauecTBa. [Ipon3BoACTBO KepaMHUKU
U3 YUCTOTO MOPOIIKAa OKCHAA WTTPUS IPEANoJiaraeT CHEeKaHue MpH
OueHb BEICOKHX TemiepaTypax (6omee 1900°C). s CHUKEHHS TeMIIe-
paTypbl CHEKaHus, a TaKkKe, ISl YIy4IIeHUs] ONTHYECKUX CBOMCTB Ke-
PaMHKH UCTIOJNIB3YIOTCS CIIEKaloUne J00aBKH.

B nannoit pabote ObUTH TOMyYeHBl 00pa3Ubl KEPAMUKH C Pa3IHYHbI-
MU HoHamu-akTuBaropamu (Tm, HO). B kauecTBe cniekaromux J100aBOK
MCIIOJIb30BAJINCH OKCHBI JaHTaHa U HupkoHus. [loxydeHHble 00pasiibl
ObUTM M3y4YeHBl Ha MpeAMET HaJM4us MOp, paclpeliesieHHs UX B o0beMe
o0pa3sia, onpeaeneHus UX KOHIEHTpauu. Taxke BBITOJHEHBI Hcciie-
JIOBaHUS HA MPEIMET BBISBICHUS JPYTUX Ne(EeKTOB, BIUSIONUX HA OII-
TUYECKHE CBOMCTBA.
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3aperucTpupoBaHbl CIIEKTPHI MPOITYCKAHUS TSI 00pa3IoB C pa3iIny-
HBIMH HMOHAMH-aKTHBATOPAMU U U3YYEHBI JIOMUHECLEHTHBIC H JIa3ep-
HBIC CBOMCTBA HEKOTOPBIX U3 ATHX 00pPa3IloB.

[1] II.A. Pa6oukuna. A.H. Yabymkws, FO.JI. Komsuios, B.B. banamos,
K.B. Jlonyxun. Kanrosas Dnexrponuka 46(7) 597 — 600 (2016)
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POCT BHYTPEHHUX OIITUYECKUX IIOTEPH B
IT'ETEPOCTPYKTYPAX JIASBEPOB CIIEKTPAJIBHOI'O
JAUAITIA30HA 1-1.1 MKM

Bo6penosa 10.K., Becenos I[.A.l, Cinnuenko C.0.%, Cokososa 3.H.},
IInxTun H.A.

Y OTH um. A.@.Hodpe, Canxm-Ilemepbype, Poccuiickas Pedepayust
E-mail: dmitriy90@list.ru

IIpoBenens! ucciemOBaHUS TOKOBBIX M TEMIIEPATYPHBIX 3aBHCHMO-
cTeil BHyTpeHHHX onTmdeckux moreph B AlGaAs/InGaAs/GaAs nBoii-
HBIX TETEPOCTPYKTYPaxX pazelbHOro OrpaHUuEHHS C KBAHTOBBIMH siMa-
MU B aKTHBHOH 00JacT, U3Iy4aromuMuMi B auamazoHe 1.0-1.1 MxM.
N3mepenwnst mpoBOIMIIACE C TIOMOIIBIO METOA BBOJIA B BOJTHOBOJ] JIa3e-
pa 30HIUPYIOIIETO N3TYUYESHHUS.

[TokazaHo, 4YTO U3MEPEHHBIH POCT BHYTPEHHUX ONTHYECKUX MOTEPh
MO3BOJISIET OMHCATh KaK HMITYJIbCHYIO, TaK W HENpPEpHIBHYIO BaTT-
aMIIEPHYI0 XapaKTePUCTHKH Jia3epoB. VICCie0BaHbI TeTepOCTPYKTYPHI
C BOJIHOBOJIAMH Pa3NIMUHBIX KOHCTPYKIHMH (JIa3epbl ¢ MIMPOKUM BOJIHO-
BOJIOM, JIa3€phl CO CBEPXY3KHUM BOJHOBOJIOM, Ja3€phl C PA3IIMYHBIM CO-
CTaBOM BOJIHOBO/JIA).

YcTaHoBJIEHO, UTO IS Ja3epoB ¢ BOTHOBOJIOM (GaAs 3aBUCHMOCTH
BEJIMYMHBI ONTUYECKUX TTOTEPh OT TNIOTHOCTH TOKa HAKAYKH UMEET 3Ha-
YUTENFHO MEHBIINH rpamueHTt, yem ansi AlGaAs BOIHOBOJa, 9TO 00b-
SICHSIETCSI JIUIIMMU TPAHCIIOPTHBIMU CBOHCTBaMH OoJiee Ka4eCTBEHHOTO
Marepuana. C apyrod CTOpOHBI, g JiazepoB ¢ GaAs BOJTHOBOJIOM
HabOmoaeTcs Oosiee CUJIbHAS TEJOKANU3aIUsl HOCUTENEeH M3 aKTHBHOM
001acTH, YTO NPUBOIUT K NaJICHUIO BHYTPEHHEH KBaHTOBOW () (eKTHB-
HOCTH CTUMYJIMPOBAHHOTO U3TyUCHHUS.

UccnenoBanust 1a3epoB €O CBEPXY3KMMH BOJHOBOJAMHU IOKa3aJIH
HEOOXOIUMOCTh TNPHUHYIUTEIBHON JIOKaNM3allMd HOCUTENeH 3apsijaa
BOJM3W aKTHBHOM 00JacTH, KOTOPYIO MOXHO OOECIIEUHTh BBEJIEHHEM B
KOHCTPYKIIMIO TE€TEPOCTPYKTYPHI HIMPOKO30HHBIX CIIOEB DHEpreTHye-
CKuX 0apbepoB.
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UCCJIEJJOBAHUE B3AUMOJENACTBUA
ME3OTETPAIIOP®UPUHA C AETOHAIIMOHHBIMH
HAHOAJIMA3AMM METO/IOM ®J1YOPECIHHIEHTHOM
CIIEKTPOCKOIINHA

E.A. Eopy.nenal, JLA. ByTyconz'g, HW.A.Harosuusin?, T K. ‘-Iym/monal’2

Y HUSY MU DU, Mockea, Poccus
2 Ho® PAH, Mockea, Poccus
3PY,HI’-I, Mockea Poccus
‘UXD PAH, Mockea, Poccus

B nocneanue roapl, HCCIEAOBaHUs, CBI3aHHBIE C B3aUMOICHCTBIEM
HaHoanMma3oB (HA) ¢ Ouonornueckumu CTpykTypamu U (piayopecueHT-
HBIMH OMOMaKpOMOJIEKYJIaMH, IpHOOpeNnn OOJbIIoe 3HAYEHUE, TaK KaK
U3 BCEX YIJIEPOJHBIX HAHOYACTHL JeToHaunoHHele HA mmeror camyro
HU3KYI0 TOKCUYHOCTb M HCIOJB3YIOTCS, HAPUMED, AJIsl CO3aHus OHo-
CCHCOPOB, JICYCHUS OMyXOJed M CO3JaHHsi OMOCOBMECTHMBIX HWMILIAH-
TatoB [1].

[MonoOHBIME HaHOYACTUIIAMH MOYKHO MOJU(HUIMPOBATH pa3IUYHbIC
MOJIMIIUKIIMYECKHE OPTraHUYeCKUe MOJIEKYJIbl TUIIAa TTOP(QUPHHOB, C TO-
MOIIbIO KOTOPBIX OCYIIECTBIIIOTCS BaXKHEHIINEe Ononoruyeckue, Horo-
XUMHAYECKHE U (epMeHTAaTHBHbIC (YHKIUH B JKUBOW NPHUPOJE, HAPHU-
Mep: GOTOCHHTE3, IEPEHOC KUCIOPO/Ia, TPAHCIIOPT JIEKTPOHOB.

YHUKalbHBIE CBOICTBA MOP(UPHUHOB 3aKIIOYAIOTCS, B TOM YHCIE, B
BO3MOXHOCTU MOIU(UKAIKHU Nepruepuu U LEHTpa MaKpOLUKIA ITyTeM
BBEJICHUS PA3IMYHBIX 3aMECTHTENICH,IT03TOMY 1Ie]Ib TaHHOH paboThI 3a-
KITIOYanach B UCCJIC/IOBAHUH B3aMMOJICHCTBUS OMOMaKpOMOIIEKYJ psiaa
Mop(UPUHOB C eTOHAIMOHHBIMUA HA.

Hopdupus pacTBOpsics B xmopohopme 10 KoHueHTpamun 107*M,
3areM Kk obOpasiy mpobasmsimu 20 mxn HA (pasmep 10HM) KOHIEHTpaIUK
4 mr/mi.

Wsmepenust pacTBopa NPOBOAMJIMCH B TEUYE€HHE O IHEH, CIIEKTPHI
(ITyopecleHIIny pacTBopa PErucCTPUPOBAIHCH C HHTEPBAIOM B | JICHB,
M3MEHEHUS CIIEKTPAIbHBIX XapaKTepUCTUK NPUBEIEHBI Ha pUCYHKE 1.
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Puc.1. 3aBUCHMOCTD JJIMHBI BOJIHBI OT HHTEHCUBHOCTH pacTBOpa MOphuUpHHA C
HA B pa3nu4HbIX BpeMEHHBIX TOUYKaX U KOHTPOJIb: ophupun 6e3 HA

3adukcupoBaHo MajeHNEe MHTEHCHBHOCTH (DIyopecLeHIHH BO Bpe-
MEHH B 3aBHCHMOCTH OT JJIUTEIBHOCTH B3aMMOJAEHCTBUS MopdupuHa ¢
HaHoanMa3oM. TymieHune (IIyopecleHIInN COMPOBOXKIAETCSI HEOOIBIITIM
0aTOXpPOMHBIM CMEIIEHHEM MakCUMyMma (hiIyopecueHIHH, 00yCIIOBIIEH-
HOE, HO-8UOUMOMY, azpezayueii nophupuna

[1] R. Kaur, I. Badea, Nanodiamonds as novel nanomaterials for biomedical
applications: drug delivery and imaging systems, J. Nanomedicine, vol. 8, pp.
203-220, 2013.
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MOJIEJIMPOBAHUE XAPAKTEPUCTUK MOLIHBIX
HOJYITPOBOJHUKOBBIX JIASEPOB CIIEKTPAJIBHOT'O
JAUAITA30HA 1500-1600 HM

BecesioB JI.A. L Bo6penosa 10.K. !, Camnuenxo C.0. ",
Coxosoa 3.H. %, Muxrun H.A.*

Y OTH um. A.@.Hodpe, Canxm-Ilemepbype, Poccuiickas Pedepayust
E-mail: dmitriy90@list.ru

TeopeTHuecKy MCCIEAYIOTCS MOIIHBIE TOPLEBBIE MOIYIPOBOAHUKO-
BbIE JIa3epbl HA OCHOBE JBOMHBIX FE€TEPOCTPYKTYP PA3IEIbHOIO OTPaHU-
YEeHUS! C KBAaHTOBBIMH SIMAMH B aKTHBHOW 0O0JAaCTM W PacUIMPEHHBIM
BOJIHOBOJIOM, H3TOTOBJICHHBIE HA OCHOBE TBEPABIX PACTBOPOB
AlGalnAs/InP ¢ ucnionpzoBarrem AlINAS crioés sHepreTHueckux Gapb-
epos. g mazepoB ¢ ameprypoir 100 MKM MpOBEACHBI TCOPETUUCCKUE
pacuéTel BaTT-aMIepHBIX xapakrtepuctuk (BTAX) B ummynscHom (100
Hc/1k['1) 1 HEMPEePHIBHOM peXXMMax. Y UUTHIBAIUCH CIIEAYIONNE OCHOB-
HBIE MPOLECCHl: POCT KOHLEHTPALUU HOCUTENEH 3apsia B BOJIHOBOE,
POCT KOHIIEHTpAallMM HOCHTENIeH 3apsia B akTUBHOM obmactu, Oxe-
PEeKOMOMHAIMA B BOJHOBOJE M B aKTUBHOW 00JIACTH. YKa3aHHBIA POCT
KOHILIEHTpALMM HOCUTENEH 3apsia NPUBOAUT K POCTY BHYTPEHHHUX OII-
TUYECKHUX MOTEPh U MaJECHNUI0O BHYTPEHHETO0 KBAHTOBOT'O BBIXOJIa CTUMY-
JUPOBAHHOT'O M3JIyYEHUsS W, cienoBaTeNbHO, HacklmeHnio BTAX. Pac-
4y€T TPOBOAMJICA JAJIS Ja3epOB C PA3IUYHON JUIMHOW pe3oHaTopa. Bwun
paccunTaHbl BKJIAJIbl PA3IMYHBIX MEXaHU3MOB HackleHHe BTAX naze-
pos. IlokazaHo, 4YTO B UMIYJIBCHOM PEXHME OCHOBHYIO POJIb B HACHI-
meHun BTAX urpaer TpaHcmopt HOCHUTENEH 3apsiia depe3 BOJIHOBOJ, a
B HENPEPHIBHOM PEXHMME OIPEJEISIONIYI0 POJb UIPAIOT MPOLECCH B
KBaHTOBBIX SIMaX aKTHBHOW 00JIacTH.

ITonydeHo xopoiiee COOTBETCTBHE PAaCUETHBIX JaHHBIX IKCIIEPUMEH-
TanbHbIM. Pa3paboranHble pacu€THbIE MOJENHM IO3BOJISIIOT BBIOMPATH
ONTHMAaJbHBIE TTAPAMETPHI JIA3ePHOTO pe30HATOpa Ajsi paboThl B TOM
WJIM WHOM PEXKHME.
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TEOPETUYECKOE UCCJIEJIOBAHUE JIASEPHOI
MOJMPUKALIUNU IMTOPUCTBIX JEPEKTOB B METAJIVIAX

M.C. I'puropsea’?, U.H. 3aBecroBekan’?, A.II. KanaBuu™’

Y Hayuonansmoui uccredosamenscruii sa0epHulil yHueepcumem « MUDH »,
115409, Mockea, Poccus
2 Pusuueckuii uncmumym um. I1.H. Jlebeoesa PAH, 119991, Mockea, Poccus

[IpoBeneHO TeopeTHuecKoe HCCIIeN0BaHUE JTa3epHON MOAU(pUKALUH
MOPUCTHIX eeKTOB B MeTaiax. [lokaszaHo, YTO ONpeAESIONIYIO POJIb
B JUHAMHUKH CXJIONBIBAHUSA [IOP UTPAET AABJICHUE B PACIUIABICHHOM Ma-
Tepuaye, KOTOpOoe, C OJHON CTOPOHBI, OIPEAEISIET CKOPOCTh YCPEIHEH-
HOI'O TOMOTEHHOI'O IBIDKEHHS PAcIulaBa OT IIOBEPXHOCTH K 00IacTH
CXJIONBIBAHUS, & C APYTOd CTOPOHBI — CKOPOCTh 3aTEKaHUs pacijiaBa B
MycThIe MOpBl. B mpeanoxkenHol Moenu st TOTO YTOOBI IIpH IIIaBJie-
HUM [IOPUCTOI0 MaTepuana Ja3epHbIM U3Iy4€HHEM IIPOUCXOIUIO CXJIO-
IBIBAaHUE TIOP, CKOPOCThH IUIABJIECHUS JOKHA OBITh MEHbIIE HEKOH Kpu-
TUYECKOHW CKOpocTH VCI. ONpeneNnsiomencs: U3 paBeHCTBa OTPULIATENb-
HOTO JJABJIEHHS B pacIulaBe M KaWUIIpHOro JaBieHus. llpu sTom mu-
puHa 00JacTH, B KOTOPOH MPOMCXOIHUT CXJIONBIBAHUE MOP, SIBIISETCS
yHUBepcaabHON (yHKIMeH, 3aBucsiieil ot otHomenust Vm/ Vcr, rae
Vm — ckopocts aBmxeHus: GpoHTa miasneHus. [Ipu npubmmkennn Vm
K VCr pazMep 0671aCTH CXJIOTIBIBAHUS YBEITMYUBACTCS.
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IMOBBINIEHHAS TEMIIEPATYPHAS
CTABMJIBHOCTD CIIEKTPA TEHEPALIUA
MOJYIMPOBOJHUKOBOI'O JIA3BEPA C I1-PB3
B.B. 3oaorapes, A.1O. Jlemko, B.C. I'onoBun, 3.H. CokoJioBa,
H.A. ITuxtun
OTH um. A.@. Hogpgpe PAH, Canxm-Ilemepoype, Poccus
Zolotarev.bazil@mail.ioffe.ru

IHomynpoBOAHUKOBEIN Ja3ep C MOBEPXHOCTHBIM pacCIpeeeHHBIM
OpATTOBCKUM 3epKaJIoM BbIcOKoro nopsiaka audpakuuu (I[1-PB3) obna-
JaeT CyIIECTBEHHO 0ojiee y3KMM CIIEKTpoM reHepamuu (MeHee 3A) mo
CPaBHEHHIO C JUOMHBIMH Jlazepamu ¢ pe3oHaTopamu Padpu-llepo [1].
Pesonarop ¢ [1-PB3 obecrnieunBacT MOBBIICHHYIO TEMIIEPATypHYHO CTa-
OMIIBHOCTH CIIEKTpa IreHepanuu Jiazepa. dopma U MOBEICHHUE CIIEKTpPa
reHepanuu onpenensercs cunekrpom orpaxenus [1-PB3, a He cnexkTpom
YCUJICHUSI aKTMBHOW OOJIaCTH Jia3epa. 3aBUCHMOCTb CIIEKTP OTPayKEHHUS
I1-PB3 ot TemmepaTypsl omnpeneiserca TeMIepaTypHOH 3aBUCHMOCTBIO
MIOKa3aTens MPeJIOMJICHUS] MaTepHuajia TeTepOCTPYKTYphl, KOTOpas Cy-
IIECTBEHHO cllabee TeMIepaTypHOH 3aBUCHUMOCTH LIMPHHBI 3alpelieH-
HOU 30HBI aKTUBHOM 00J1aCTH.

B pabote Obutn mccienoBaHbl SKCIEPUMEHTAIbHBIE 00pa3Lbl HOTY-
NPOBOAHMUKOBBIX JiazepoB ¢ [I-PB3 (A=2 MM, 15 mopsnok), usnyyaro-
mme Ha januHe BOHBI 1050 HM, M3rOTOBIEHHBIX W3 JBOWHOM TeTepo-
CTPYKTYpBI pa3[elNbHOTO OTPaHUYEHHUS] HA OCHOBE TBEPJABIX PAacCTBOPOB
AlGaAs/GaAs/InGaAs. DKCIIepUMEHTAIBHO MTPOJEMOHCTPHPOBAHO, YTO
TeMIlepaTypHOe cMelleHne criekTpa reneparuu 11-Pb3 momympoBoanu-
KOBOrO Jazepa coctapisgeT 0.9 A/K, 4To 3HAUMTENHHO HIKE aHAJIOTUY-
HoW BenmuuHBl st Dadpu-llepo MmMOMynpOBOIHUKOBBIX Ja3epoB 3+5
A/K. Wccnenosanus NpoBOAMINCH B TEMIEPAaTYpHOM auanaszoHe -60
°C—+60 °C. IIpoaeMOHCTPUPOBAHO CYIICCTBEHHOE YJIYUIIICHHE TEMIIC-
paTypHOH CTaOMIIBHOCTU CIIEKTPAJbHBIX CBOMCTB MOJIYHPOBOAHUKOBBIX
na3epos 3a cuet [1-PB3 Beicokoro nopsaka qudpakumu.

[1] B.B.3omotapes, A.}O.Jlemxo, H.A.lluxtun, C.O.CaundeHko,
3.H.Cokomnoga, S.B.Jlyb6sackmit, H.B.Boponkosa, 1.C.TapacoB Ksan-
ToBas DJEKTpoHUKa, 45, ¢. 1091-1097 (2015)
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INEPCIIEKTUBHBIE CIIOCOBbI HEPEJJAYU HHOOPMALIUN
IO OIITUYECKHUM KAHAJIAM CBA3HU

E.A. Mcaes’, IT. A. Tapacm;2

Y Hayuonanvmwii Hecnedosamenscuii Yuusepcumem "Boicuias Hlkona Ixo-
nomuxu", Mockea, Poccusa; E-mail:Eisaev@hse.ru
2 Hayuonanwuwiti Hecredosamensckuii Yuusepcumem "Boicuias Hlkona Jxo-
nomuku", Mockea, Poccus

PaccmarpuBatoTcst mepcreKTHBHBIE cIocoObl mepeaadn uHpopma-
[IUM B ONTHYECKHUX KaHAJaX CBS3HM, OCHOBAaHHBIC HAa HOBEHIINX JOCTH-
JKEHHSX KBAHTOBOW (pM3MKH, KOTOpBbIE B Omipkaiimiem OynymieM MOryT
MO3BOJIUThH PEUIMTH KaK MPoOJIeMy CO3[JaHUsl ONITUYECKOTO KaHamia, Ipo-
BOJISIIIETO C (PU3MUECKH HEOTPAHWIEHHOH MPOITYCKHOM CHOCOOHOCTBIO,
TaK W TPoOJIEeMy CKPBITHOW Tepedadd HMH(POPMAIMU B BOJOKOHHO-
ONTUYECKOM HH(POPMALMOHHOM KaHayie. OmHcaHbl pe3ylbTaThl HOBEH-
HIMX DKCIIEPUMEHTOB, CBSI3aHHBIX C KBAHTOBBIMH CBOMCTBAMH ()OTOHOB,
UCIIOJIb30BaHUEM COJIMTOHOB B KQUueCTBE HOCHUTENEeH MH()OPMALIMOHHOTO
CUTHAJIa, a TaKKe IIyMa ONTHYECKUX YCWIIMTENeW JUIs Tepeiavun JlaH-
HBIX B BOJIOKOHHO-ONTHYECKHUX JIMHUSAX CBS3H.
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ONTUYECKHUE XAPAKTEPUCTHKH ILTEHOK TIO,
MHNOJYYEHHBIX METOAOM 2JIEKTPOHHO-JITYYEBOI'O
HUCITIAPEHMSA B BAKYYME C UOHHBIM
ACCUCTUPOBAHUEM

A.A. KO3I>IQCB1'2, A .JIeﬁeJJeBZ'3

Y Hayuonansmoni uccredosamenvcrui a0epubiti ynugepcumem « MUDH y,
Mocksa, Poccus
2 000 «HIIIT «Hnarcexmpy, Capamos, Poccus
s Capamoeckutl HayUOHATbHBIL UCCIe008AMENLCKULL 20CYOAPCMBEHHbIN YHU-
sepcumem umeHu H.2. yepuviutesckoeo, Capamos, Poccus
equilibriummm@yandex.ru

Onrrueckue coiictBa TiO, MIMPOKO HCCISAYIOTCS, MOCKOIBKY 3TOT
Matepuai 00JaJaeT BBICOKMM TOKa3aTelleM MPEIOMIICHUS U UCTIOIb3Y-
eTcsl MIPH U3TOTOBJICHUH MHTEP(EPEHIIMOHHBIX MHOTOCIOWHBIX TTOKPHI-
THI [T Ja3epHo#t ontuku. [lomydenue miéHok TiO,, uMeOmmx cra-
OWJIbHBIE BO BPEMEHHU ONTUYECKUE XapAKTEPUCTHKH, SBISIETCS aKTyaslb-
HOM TEXHOJIOTHYECKOU 3aaadeit [1].

Bouu monydens! miénku okcuaa turana (V) TiO, ¢ momomrsio pe-
aKTHBHOTO HambuieHust TIO B cpejie HOHOB KHCIOpoaa ¢ sHeprueit 120
9B. /laBnenue mia3Mel BappupoBanoch B mpenenax 0,01-0,04 ITa. Ouen-
Ka KauecTBa IIOJIyYEHHOH IIEHKM ITPOBOJAWIACH ITyTEM CPaBHEHUS W3-
MEHEHHs e€ ONTUYECKUX XapakTepucTuk (An u AK) B Bakyyme u mocie
BBIJIEPKKH B atMocdepe. [Ipr 3ToM, olleHHBaJIach TaKKe BEJIHMUYHHA I10-
Ka3aTess MPEeOMIICHHUS U TMOTJIOIEHHS.

B pesynbraTte npoBeaEHHBIX MCCIEIOBAHUN, OBIJIO TOIYYE€HO MHHU-
manbHOoe An = 0.14 u Ak=0.01 npu naBnennn miasmel 0,017 Ila, nmpu
9TOM, MaKCHMallbHOe 3HaueHue N=2.25 W MUHHMaJIbHOE 3HauYcHUE
k=1*10" 610 momyueno npu naenenuu 0,019 IMa. Ipu yMeHbmeHNH
naBieHus 3HaueHue K Bospacraer, u npu gasiennn 0,01 Ila cocraBisier
2,4 *10™ ITa, 9TO CBUAETENBCTBYET O HemoNHOM okucienun 110 u He-
CTEeXHOMETPHUYHOCTH COCTaBa NMoay4eHHOH miéHku T10,.
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Taknm 06pa30M, OBLIO MOJIYY€HO ONTHUMAJIBHOC 3HAYCHUE NaBJICHUS
IJ1a3Mbl KOHOB KHCJIOpOAa JJIS MOJYUCHHUS ONTUYCCKU CTAaOWJIBHBIX BO
BpeMeHH 1éHOK okcuna turana (1V) TiO,.

[1] T. Amotchkina, M. Trubetskov, A. Tikhonravov u ap., Reliable
optical characterization of e-beam evaporated TiO, films deposited at
different substrate temperatures, APPLIED OPTICS, vol. 53, Ne4, pp. 8-
15, (2013).
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JIBYXBOJIHOBASI TEHEPALIMS B JIA3EPE C
JIMH30MOOBHbIM AKTUBHBIM JIEMEHTOM Nd:YLF
MPU MOJYJISINUEN JOBPOTHOCTHU PE3OHATOPA
IMMACCHUBHBIM Cr*:YAG 3ATBOPOM

B.B. Bezorocubiii’, M.B. I’ 0p6yHKOBl, A. JI. Kopombicios'
(akorom@mail.ru), K.A. HOJIeBOBl’Z, B.I'. TyHKHH3, n.M. Tyﬂl/llll)lﬂl'z,
E.A. Yemes?

L @HAH, 119991, Mockea, Jlenunckuii npocnekm, 0.53;

2_ HUAY MUDH, 115409, 2. Mockea, Kawupckoe wi., 31;

S _MTY um. M.B. Jlomonocosa, 119991, Mocksa, Jlenunckue 2opewi, 0. 1.

[lomyuena naByxdactotHas QCW-renepanus ¢ amuHamu BoiH 1047
oM 1 1053 M B pe3onaropax ¢ gunazononoousiM Nd:YLF [100] aktus-
HBIM 3JIeMeHTaMOM (AD) Npu NaCCMBHON MOAYJIALMU TOOPOTHOCTH pe-
3oHaTopa maccuBHbIM Cr*":YAG 3aTBOPOM B YCIOBHAX HEOTHOPOIHOM
MPOJIOJIBHON AUOJHOM HaKauKH.

OKCNepUMEHTAJIBLHO OIpPEJIENeHbl YCIOBHS, IPU KOTOPHIX ABYIyde-
NPEJIOMIIEHHE B aKTUBHOM 3JIEMEHTE IO3BOJISIET OCYIIECTBISITh AByXYa-
CTOTHYIO F'€HepalHIoO.

IToka3aHo, 4TO B jla3epe C JIMH30MO00HBIM AD JByX4aCTOTHBIN pe-
JKUM TeHepaluu 00ecTieYrBaeTCsl pacileryieHHeM 001acTeil 9acTOTHOTO
BEIPOXKJICHUSI MOJ pe3oHaTopa s oObikHOBeHHOU (1053 HM) m He-
o0ObikHOBeHHOM (1047 HM) BOJIH, CBSI3aHHBIM ¢ OM(OKATHLHOCTHIO JIBY-
JTy4enpenomisitonero AJ.

IIpeacraBnsercss NEPCIIEKTUBHBIM HCIIOJIB30BAHKE ABYXYaCTOTHOTO
nazepa Ha kpucrauie Nd:YLF ¢ maccuBHON Moyssiieii 100pOTHOCTH
B KOMIAKTHBIX UCTOYHUKAX TEPareplioBOro M3Ty4YeHHUS B CXeMax reHe-
paluu pa3HOCTHON 4acTOTHI. [1]

HccnenoBanue BBHIMOJIHEHO MpU (UHAHCOBOM mnoanepxxkke PODU B
pamkax Hay4dHbIX IpoekToB Ne 16-32-00834, Ne 16-52-00138 u mpu
nonepxke mporpammel pesuanyma PAH 12511 "®ynnamenTaisHble U
NpUKJIagHble Tpo0iIeMbl GOTOHUKH M (PHU3KKa HOBBIX ONITUYECKUX MaTe-
pHaJIoB.

Angeluts A.A., Bezotosnyi V.V., Cheshev E.A., et al, Las. Phys. Lett.
11(1), p. 015001 (2014).
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MOJYYEHUE KEPAMUKHA HA OCHOBE UTTPUI
AJIIOMUHHUEBOI'O T'PAHATA J1JIsA TACCUBHBIX
3ATBOPOB JIA3EPOB

K.B.JTonyxun®, F0.JI.Konbuios®, B.b.Kpasuenko®, E.A Uemes’, B.B Ba-
gamos !, A. A Kamunckmii”

a QUP3 um.B.A. Komenvnuxosa
0 Qusuueckuii uncmumym um. I1.H. Jlebedesa PAH
B UHCcTHTYT KpucTaiutorpadun um. A.B. IllyonukoBa PAH

Jlazepsl ¢ MACCHBHBIM 3aTBOPOM MMEIOT MHOTO MPUMEHEHUM, TAKHX
KaK HelIWHeWHas onTHKa, o0paboTka MaTtepuanoB u T.m. llaccuBHEII
3aTBOP OOBIYHO CO3AAETCS PU UCIONB30BAaHUK UTTPUI aJIFOMUHHEBOTO
rpanata (MAT/YAG) neruposannoro Cr** ™. B nannoii paGore MsI mo-
nyunnn o6pasie! kepamukn YAG:Cr'* nyrém peaxrusHoro tEpaohas-
HOT'O CIIEKaHUs ¥ UCCIIEIOBAIN 3aBUCHMOCTD CIIEKTPOB MPOIYCKaHHS OT
TeMIeparypsl oTkura. Takxke ObUIO MPOBEACHO CPaBHEHHE XapaKTepH-
CTHK JaHHOW KepaMHKH KaK MacCHBHOIO 3aTBOpa ¢ 00pa3iaMu 3aTOpPOB
OCHOBaHHBIX Ha MoHOKpuctamiax YAG:Cr*. B xauecTse crekarommx
n00aBOK ObUTM BBIOpaHBI OKCHIBI KaJbIMA M MarHusi, KOTOpble OJHO-
BPEMEHHO BBICTYAIOT B KauecTBE KOMIIEHCATOPOB 3apsja JJisi HOHOB
Cr*™. Tlopouku GbUIH CMEIIAHb! B CTEXMOMETPHUYECKOM COOTHOIICHHH U
PasMoIIoTHI B IJIaHeTapHOM MenpHHLE. [locie momona u nocnenyromeit
CYHIKH TIOPOIIKH OBLIM OJHOCTOPOHHE OTIPECCOBAHBI MpPU JABJICHUH
200MIIa u crieuens! npu Temmeparype 1840°C B Teuenuun 5 yacos. Ot-
KUT IPOBOJIMIICS HA BO3/yXe mpu Temreparypax 900-1200°C.

K. Takaichi, J. Lu, T. Murai, T. Uematsu, A. Shirakawa, K. Ueda,

H. Yagi, T. Yanagitani, and A. A. Kaminskii, Jpn. J. Appl. Phys., Part 2
41, L96 2002.
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YCTAHOBKA JIJIs1 ITIOJTYUYEHUS U30BPAKEHUM B TT'1]
JUATIA30OHE CO CHEKTPAJIBHBIM PASPEIIIEHUEM

A. 9. AKMaJIOBl, K. 1. Ko:moscncm”ll, I. E. KorkoBekuii',
10. A. Ml/lTﬂFl/ll-lz, A. A, Hnexaﬂonl, A. A. Ynersikos®

YHayuonansuwiii uccnedosamenscxuii sa0epHulll yHusepcumem « MUDH»
2Pusuneckuii uncmumym um. I1. H. Jle6eoesa PAH
e-mail: andyplekhanov81l@gmail.com

B noknane nmpencraeiieHa pa3pabotka u ucciaenoBanue TI' cTeHna,
MO3BOJISIIOLIETO TOJIy4aTh H300paKeHHs OOBEKTOB B OTPAKEHHOM H
MIPOIIEIIIEM H3JIyYEHUH CO CIIEKTPaJIbHBIM paspelieHueM. B kauecTse
uctouHrka Tl M3JIydeHus: UCIOJIB30BANIACh MOJIYIPOBOJIHUKOBas (o-
TOTPOBOJIAIIAA aHTeHHa Ha ocHOBe GAaAS ¢ B030OyXIEeHHEM MOIIHBIM
(heMTOCEeKYHIHBIM J1a3epHbIM UMITyJIbcoM. s momydenus TI'1 nzo06-
pakeHus HCIoNb30Banach crenuanbHas 111 Buaeokamepa, KoTopas
ycTaHaBnuBanach Tnocine Dypbe-crieKTpoMeTpa, 00ecreunBaroIero
Tpedyemoe crekTpaibHoe pasperienue. s ontumuzanuu padoTs! ¢o-
TOTPOBOJAIIEH aHTEHHBI MPOBEICHBI dKCIIEPHUMEHTAIbHbIE U TEOPETH-
YecKHe HMCCIeA0BaHus BO30YxIeHus (oTtoToka U dopmupoBanus TI'n
UMITyJIbCa TPH (PEMTOCEKYHAHOM Jla3epHOM Bo3JeiicTBuM Ha He€. Tak-
XKe B paboTe M3ydalnch M300paKeHUs pa3IMYHbIX MOJIMMEPHBIX Marte-
pHAJIOB CO CIIEKTPAJIbHBIM pa3pemnieHreM B quanasone 0,5 — 2,5 TI'm.
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HUCCIEJOBAHUE 3ABUCUMOCTU XAPAKTEPUCTHK
N3JIYYEHUS TOJYITPOBOJHUKOBBIX JIASEPOB OT
BEJINMYUNHBI TOKA YEPE3 p-n-IIEPEXO/]

Hypraaues P.K., AnsikoBa O.M., Cmupnos B.B., Cmupnos C.B.
Acmpaxauckuii 20¢y0apcmeentbill yHusepcumem

B pabote npoBoAMIOCH HCCIICIOBAaHUE XapPAKTEPUCTHK MOJIYIIPOBOJI-
HuKoBoro jazepa Tuma HLDPM12-655-10 ans majapHEWIIEro HUCIONb-
30BaHUSI MCTOYHUKOB U3IYUYCHHS TAaKOTO THTA B YI€OHOM W HAYIHOM
JKCIIEPUMEHTE.

PaspaboTana MeTouKa MPOBEICHUS U BBIIOJIHECH 3KCIICPUMEHT IPU
Pa3IMYHBIX PEeKUMAaX PaOOTHI JTa3epPHOTO MOIYIIA.

[Tommy4yeHsl 3KCIIEPUMEHTANIBHBIE 3aBUCUMOCTH |7 0T Uy, BbLABIIE-
Ha TOYKa Mepexojia U3 CBETOAMOIHOIO B JIA3ePHBIN peKUM PabOTHI Jia-
3€pHOT0 MOJYJIS, CTENIEHU €ro JMHEWHOW MOJIApU3aluu OT TOKa uepe3
p-n-niepexon. IlokazaHo, YTO JaHHBIE 3aBUCHUMOCTH XapaKTEPHU3YIOT
CTEINEHb KOT€PEHTHOCTH U3ITy4YCHHUSI.

PaspaboTaHHass MeTOJIMKa SBJISETCS OCHOBOU ISl AaJIbHEHIIIEro MC-
CJIEIOBAHUSI XaPAKTEPUCTUK MOIYIPOBOAHUKOBBIX JIa3€pOB U JA3€PHBIX
MOJIyJIeH pa3iInyHBIX TUIOB. HeCOMHEHHO, 3TO TIOCTYXUT OoJiee mupo-
KOMY HCIIOJIb30BaHHUIO IOYIIPOBOJIHUKOBBIX JIa3epOB Kak HauOoJjiee
JIOCTYIIHBIX MCTOYHUKOB KOT€PEHTHOTO MOHOXPOMATHYECKOTO H3ITyue-
HUS B y4eOHOM W HAydyHOM OKCIIEPUMEHTE W JAPYyruX HAYYIHO-
TEXHUUYECKUX MPUIOKEHUSIX.
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COBPEMEHHASI IIOJITOTOBKA KAJIPOB B HUSTY MU®HU
JIJI1 HAYKOEMKHX TEXHOJIOT' I B OBJIACTH
NOJYIPOBOJHUKOBOM KBAHTOBOM DJIEKTPOHUKH

O.H. KpOXHHl'Z, W.H. 3aBecroBekan’?, A.A. C1390ﬂﬂ1’2, I.T. Mukaeasn’?

1 HayuonanvHuuii uccnedosamenvckutl ynusepcumem « MUOH», Mockea
2 Quzuueckuui uncmumym um. I1.H. Jlebedesa PAH, Mocxksa
3 000 «JIACCAP/», Kanysccras obnacms, 2opod Obnunck

ITpoGnema pa3BUTHS HAYKOEMKHX TEXHOJOIMH B HACTOSILEE BpeMs
0co0eHHO akTyanbHa A 3KoHoMuKu Poccun. [l paspeiBa Mexay 1mo-
JTy4aeMbIM 00pa3oBaHHEM, U TPEOOBAaHUSIMH, NPEABSIBIIEMBIMU K Kal-
paM Ha COBPEMEHHBIX TPOM3BOACTBAX, TPEOYeTCs aKKyMYJISLUS YCHIUH
HayKd, 00pa3oBaHHUsl, IPOU3BOACTBA U TOCYAAPCTBA, UX HEMPEPHIBHOE U
MOCIIeI0BAaTENIbHOE B3aMMOCHCTBIE Ha BCEX dTarnax MOATOTOBKH U pe-
anuzanuu 00pa3oBaTeIbHBIX MPOTPaMM.

OpnHOlt M3 COBpEeMEHHBIX (OPM B3aUMOJICHCTBHS TPEANPHUATHA U
YHHUBEPCUTETA B MOATOTOBKE KaJpOB SBJSIETCS CO3/1aHUE B YHHUBEPCHUTE-
Te 6a3oBoii kadeaps! npennpustus. B HUAY MU®U ¢ 2013 roxa pa-
Ooraer 6azoBas kadenpa Ne88 «llosynpoBonHUKOBAs KBaHTOBAs DJIEK-
TPOHMKAa», KOTOpasi BEAET NOATOTOBKY KaJIpOB Uil BHICOKOTEXHOJIOTHY-
HBIX OTpaciedl Mo MarkcTepCKOW W aclUpaHTCKOH 00pa3oBaTeIbHBIM
porpaMMmanm.

3a Bpems CyliecTBOBaHUS Kadeapsl COCTOSIIOCH Ba BBIITyCKa Maru-
cTpoB. BrimyckHuku 6a30Boii kadeapsl BOCTpeOOBaHBI Ha PhIHKE TPyAa
u paboTaroT B chepe MHHOBAI[MOHHON 3KOHOMHKH. Tak 4acTh Maru-
CTPOB cpa3y Iociie OKOHYaHHUsA 00ydeHus: Oblla 3a4uciieHa B IITAT MO-
J0I0M MHTEHCUBHO pasBuBatoileics komnanuu OO0 «Jlaccapm» B ro-
pone O6umHCK Kamyxckoit o6mactu. YacTs BBIITYCKHUKOB MarucTpary-
PBI IPOJOIKMIIN O0YUEHHUE B aCIUPaHTYPE.

IIpu coznanum Gaszoas kadenpa «llomynpoBonHUKOBasS KBaHTOBAS
3JIEKTPOHHKA) CTaBWJIA TJIaBHOM IIeNbI0 MOATOTOBKY M TIOBBIIIEHNE KBa-
TuUKAIIN HAYYHBIX, HHXEHEPHO-TEXHUYECKHUX W YIPaBICHUECKHUX
KaJpoB B 00J1aCTH MOJIYNPOBOAHUKOBBIX JIA3€POB U TEXHOJOrHd. 3a 3,5
rojia paboTsl Kadeapsl JOCTUTHYTHI 3HAUUTEIbHBIE Pe3ylbTaThl. Pa3pa-
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OoraHHas M peannsyemas oOpa3oBaTelbHAsI MPOTrpaMMa MaruCTPaTypbl
MO3BOJIIET TOTOBUTH KaJpbl, COOTBETCTBYIOIIHME TPEOOBAHUSAM TMIPO-
MBIIUICHHBIX TPEINPUITUA U HAayYHO-HUCCIICIOBATEIBCKUX OpraHu3a-
Ui, 0O YeM CBHIIETENBCTBYIOT NPO(GECCHOHANBHBIE TPAaeKTOPHU BBI-
ITyCKHHUKOB. Kadenpa SIBJIIETCS OpraHU3aTOPOM Hay4JHO-
00pa3oBaTeIbHBIX MEPOIPUATUH, IIONIAJKOH, TI€ B3aUMOJCHUCTBYIOT
oOpa3oBaHue, Hayka, OU3HEC, IPOMBIILICHHOCTh ¥ MHHOBAIIUY.
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OOPMUPOBAHUE OIITUYECKUX HU3KOPA3ZMEPHBIX
CTPYKTYP JJiA QJIEMEHTOB ®OTOHUKHU

A.JO. llarypuna’, C.B. Kyrposckasn®, O.A. Hopukoa®, A.B. larypun’

! Braoumupckuii 'ocyoapcmeennwiii Yuugepcumem umenu Anexcaunopa I pueo-
pvesuua u Hukonasa I'pueopvesuua Cmonemoswvix (Bal'V), Braoumup, Poccus
e-mail: shagurina.a@mail.ru

HanouacTuisl 61aropoiHpIX METaJUIOB, TAKMX Kak cepedpa, 30510Ta
XOPOLIO M3BECTHBI MOBEPXHOCTHOU IMIa3MOHHOM PE30HAHCHOM JIOKAIU-
3anmed Ha omTthyeckux yacrorax [1]. Cpenu MHOXKeCTBA 3aMETHBIX SIB-
JIeHWH, BOZHUKAIOIIMX B TUIA3MOHHBIX CTPYKTypaxX, 0co00e BHHUMaHHE
3acIy’KMBaeT HaIPaBJICHHOE PaclpoCTpaHEHUE CBETa, HaOmonaemMoe Ha
rpaHule AMIIEKTPUK-MeTala. Torna ocoOblii MHTEpEC MpencTaBisieT
HaHeCeHHEe Ha MOBEPXHOCTh TUAJICKTPUKA KIACTEPHBIX TIEHOK cepedpa
1 30JI0Ta C KOHTPOJIUPYEMBIM penbedom [2].

B HacTtosimee Bpemsi CyLIeCTBYIOT Pa3jIMuHbIE METOJbI CO3aHMs Ha
MOBEPXHOCTH MOJIOKKHU CTPYKTYp IO 3apaHee MOArOTOBIEHHOMY II1ad-
noHy. B nmanHOW paGoTe OBUI TPEJIOKEH HOBBIA METOH AJIEKTPO-
MHIyLIUPOBAaHHOTO OCAXICHUIO KJIacTepoB cepedpa W/WiM 307I0Ta C
HaHOMETPOBBIM YPOBHEM IIPOCTPAHCTBEHHOIO pa3pelIeHus, NpU HC-
NOJIb30BaHUM MpUOOpHOH 6a3sl ACM B KOHTakTHOM pexxume. Kiacre-
PBl METAJUIOB BBICAKUBAJIUCH HA BEPXHHMH CIIOH OP3ITOBCKOTO 3epKaia
(B3). JlokanbHelid penbed (GOPMUPOBAICA MO TPACKTOPHUH JBIKEHHS
MPOBOASIIEN UIJIBI 32 CUET JIOKAJIIBHOW 3JIEKTPO-UHYIUPOBAHHON JUC-
COLIMAILIMU COJIM MeTajula B HachllleHHOM BepxHeM cioe b3. Cpennss
tommuuHa (0T 0.7 10 4 HM) NOJMYYEHHBIX CTPYKTYP XOPOLIO KOHTPOJIU-
pyeTcs HanpsDKeHHEeM CMEIICHUS, T0JaBaeMbiM MEXIy WIJIOH W TIo-
BEPXHOCTHIO 0Opasna. CpenHee 3HaYEHNE IMPUHBI JOPOKKH OTIPEIETIs-
eTcsl AMaMETPOM BOASIHOTO MEHHCKa MEXIy NpPOBOJSMICH HWITION u
HACBIIIICHHON KPEMHHUEBOW TIACTUHOMN U cocTaBiseT He 6onee 100 HM.
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Puc. 1. (a) - Ocku3 mporiecca 37eKTPO-UHAYIIMPOBAHHOTO OCAX/IEHHS Ha 0aze
ACM; (0) - ACM-n3o0paxkeHre o0pasiia, BBIIOJHEHHOT0 U3 cepebpa Ha 11o-
BepxHOocTH GaAs / AlGaAs b3

Pabora BemonaeHa B pamkax [ 'panta PODU Nol6-42-330461 p_a.

[1] A. Antipov, S. Arakelyan, T. Vartanyan et al. Optical properties of
nanostructured gold—silver films formed by precipitation of small colloid drops,
Optics and Spectroscopy, vol. 119, pp 119-123, (2015).

[2] S. Arakelyan, V. Veiko, S. Kutrovskaya et al., Reliable and well-controlled
synthesis of noble metal nanoparticles by continuous wave laser ablation in
different liquids for deposition of thin films with variable optical properties, J.
Nanopart Res, vol. 18, pp. 154-158, (2016).
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HUCCIEAOBAHUE HAHOITPOBOJIOK HUTPUJIA
AJIIOMUHUA, IOJYUYEHHBIX METOA0OM UMITYJBCHOI'O
JASEPHOI'O OCAXKIEHUSA

Kaprun H.W., Poinas C.M, I'yceB A.C., IOnycoBa H.P., Autonenko C.B.,
Tumodeen A A.
Hayuonanenuiii uccnedosamenvcxuil sdeprulii ynugepcumem « MUDU y,
2. Mockea
e-mail: naida.yunusoval994@mail.ru

Coueranue YHUKaJIbHBIX CBOMCTB HHUTpHAa amroMuaua (AIN) Takmx
Kak OoIbllasi MIUpHUHA 3ampenieHHoN 30HbI (6,2 5B), BBICOKas Terio-
npoBoanocTh (320 Br/M-K npu 300 K), BeICOKOE 3HaueHHE HANPsHKEH-
HOCTH 10315 Tipo6ost (17 kB/MM) 1 OTHOCHTENEHO HEBBICOKASI CTOMMOCTD
JeNIa0T €ro NEePCIEeKTUBHBIM MaTepUalioM AJIs IPUMEHEHHs B Ipudopax
cunoBoit 1 CBY anextponuku. Hutpun anmoMuHus MOXET IPUMEHSTh-
Cs B KauecTBe MOJUIOKKHU MPH CO3JAaHUU MHTETPAIBHBIX CXEM, MOIIHBIX
TPAaH3UCTOPOB U B KAUECTBE TUAJICKTPHUUECKUX, ITACCUBUPYIOLINX U TEIl-
JIOOTBOJIAIIHX CIIOEB IMOJIYIPOBOHUKOBBIX PHUOOPOB [1, 2].

B HacTosiee BpeMsi ”HTEHCHBHO pa3pabaThIBAIOTCS TeTePOCTPYKTY-
PBI JUTSL HYKJI MUKPO3JIEKTPOHHKH, CBSI3H U BBIYUCINTENILHON TEXHUKH.
Oco0blil MHTEpeC BBI3BIBAIOT HAHOPAa3MEpPHBIE JIEMEHTHI M3 HAHOIPO-
BOJIOK ¥ HUTEBUIHBIX KPHUCTAJLIOB.

Ilenpto gaHHOUM pabOTHI OBLIO MOJYYCHHE OOpA3lIOB HAHOIPOBOJIOK
HUTPHJA aJIOMHMHUS Ha roBepxHocTH noioxkek Si (100) npu uMmyiab-
CHOM JIa3epHOM paciblicHUU kepamudeckoi mutienn AIN. J{ins noctu-
JKEHUS TTOCTAaBJIEHHON IIENT MPOBOIMIIOCH pacIbUIEHHE KepaMUYeCKOMH
mumeHn AIN cTeXHOMETPHYECKOrO COCTaBa C MOMOILIBI0 3KCUMEPHOTO
nazepa KrF ¢ qymHOi BosiHBI 248 HM, AMTUTENBRHOCTBIO UMITyJIbea 20 HC
M YacTOTOM cieloBaHMs WMIYJbCOB 15 I'Il B yClOBUSAX Bakyyma MpH
ocratourom gapinenun 10° — 10 ITa. Jlanee ucnapeHHslii 1a3epom Ma-
TepHaJl MHUILEHU OCaXJajlcsd Ha NMPEJBApPUTEIbHO HAarpeTyr MOIYINpo-
BOJIHUKOBYIO TIOJTOKKY Si (100). DkcriepuMeHTanbHbie 00pa3ibl HaHO-
npoBosiok AIN Obutn nosryueHsl B quanazone Temmepatyp 700 — 850 °C.
Ha puc. 1 npencrasnenst POM n3o0paxenns o0pa3oB HaHOIIPOBOJIOK
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AIN, nony4yennbpIx mpu temmneparypax moanoxkn 700 °C (a) u 800 °C

(©).

Puc.1. POM u3o0pakenus: 00pa3noB HaHOMPoBOIOK AIN, ocaxxIeHHBIX NPH
CIIEYIONINX TeMIepaTypax moanoxku: a — 700°C, 6 — 800°C.

Kak Buano u3 puc. 1 auamerp moaydeHHBIX MPOBOJIOK HAXOAUTCS B
muana3one ot 35 no 50 aM. Ha xoHIax HaHOTIPOBOJOK HAOIIOIAFOTCS
Kalulid B BHJE Toirycepbl C IMaMeTpoOM PaBHBIM JHAMETPY pacTylien
MPOBOJIOKKM. HaHOMPOBOJIIOKKM paBHOMEPHO MOKPHIBAIOT BCIO TOBEPX-
HOCTh 00pa3ua. Takke MPOUCXOIUT POCT HECKOJIBKHX HAaHOIIPOBOJIOK U3
OJIHOTO OCHOBAaHUS, T.€. pOCT B BUJIE KOPAJIIOB.

Oo6pazoBanue HaHOMIPOBOJOK AIN ckopee Bcero HAET Mo MEXaHU3MY
nap — xuakocth — kpuctamt (IDKK). [Ipu pacnemennn mumenn AIN B
BaKyyMe Ha IOBEPXHOCTH MOJUIOKKH OCaKAaeTcsi n30bITOUHbIN Al, KO-
TOPBIN MPU IUIABICHUH COOUpAETCS B BHJIE HAHOKAIEIb, SBIISIOLIHXCS
KaTaJln3aTOpaMu POCTa HAHOMPOBOJIOK. TakuM oOpa3om, OCyIecTBIs-
eTCcsl CaMOKAaTAIUTHUECKHH POCT HAHOMPOBOJIOK, T.K. B Ka4eCTBE KaTa-
JM3aTopa POCTa UCIONB3YeTCs NIEMEHT coemuHeHust AIN.

[1] M. Hirano, K. Kato, T. Isobe and T. Hirano// Sintering and characterization

of fully dense aluminium nitride ceramics /Journal of Materials Science, 1993,
Vol. 28, P. 4725 — 4730.

[2] Hypeokunckuit C.3., [ebank 1.B., Kanamaukos A.1O. // MukpocTpykTyp-
HBIE HCCIIe/IOBaHHs MOBEPXHOCTH IUIAT M3 HUTPHJA ATIOMHHHS Pa3IUIHBIX
npousBojureneli / B mupe HayuHbIx oTkphiTHiL, 2015, Ne 8, C. 216 — 231

83



Conep:kanue

VI Meacoynapoonwlii cumnosuym no Ko2epeHmmuomy onmui4eckomy

U3JIYYeHUI0 NOJYNPOBOOHUKOBBLX COCOUHEHU U CIPYKMYD

IIPOI'PAMMA

Ilnenapnvie 0oKk1a0b1

OPTIMIZATION OF THE DIOD-PUMPED SOLID-STATE LASER
PARAMETERS OF A SOLID-STATE Nd: YAG WITH TRANS-
VERSE PUMPING BY LASER DIODE

R. R. Bitskiy, G. T. Mikalyan, S. C. Tariverdiyev, M. R. Butayev, V. A.
Reutsky

TUNABLE IN THE 3.75-4.82 um RANGE, UP TO 7.5 J PULSED
Fe:ZnSe LASER OPERATING WITH THERMOELECRTIC COOLER
V.l. Kozlovsky, M.P. Frolov, Yu.V. Korostelin, B.M. Lavrushin, Yu.P.
Podmar'kov, Ya.K. Skasyrsky

MOVPE OF INAS QDS ON INP FOR SINGLE PHOTON EMITTERS
AND LASER APPLICATIONS

A.B. Krysa

THE STRUCTURE OF PLASMA PLUME AT NS-PLA OF AL TAR-
GET IN THE AIR

V.l. Mazhukin, A.V. Shapranov, O.N. Koroleva, A.V. Mazhukin
MODELLING AND EXPERIMENTAL STUDY OF TEMPERATURE
PROFILES IN CONTINUOUS WAVE LASER DIODE BARS

V. A. Oleschenko, V.V. Bezotosnyi, V.P. Gordeev, O.N. Krokhin, V.F.
Pevtsov, Yu. M. Popov, E.A. Cheshev

POSIBILITIES FOR APPLICATIONS LASERS IN EPYGENETIC
THERAPY

S.D. Zakharov

INTERACTION OF ELECTROMAGNETIC WAVES WITH COL-
LOIDAL NANOPARTICLES: MODELING AND APPLICATIONS
I.N. Zavestovskaya

84

16

18

21

22

24

26

27



COAEPXAHUE

ITEPECTPAMBAEMBIE O/ITHOUACTOTHBIE ITOJIVITPOBO/HU-
KOBBIE JTA3EPHI U UX ITPUMEHEHUE

B.Jlypaes, C.Meodseoes

KBAHTOBBII KACKAJIHBIN JIABEP HA OCHOBE I'ETEPOIIA-
PBI GalnAs/AllnAs C Z[J]I/IHOPI BOJIHBI U3JIYUEHUS 5,6 MKM U
PABOYEN TEMITEPATYPOIM BOJIEE 300 K

U U 3acasuyxuii, H.IO.Kosbaca, A.B.Jlobunyos, FO.B.Kypusexo, I1.B.
Topnauyk, A.B. Kpvica, /I.I. Pesun, J.W. Cockburn

OIITUMU3AIINA ®A30BbBIX MACQK JJI14 3D JIOKAJIM3ALINUA
HAHOPA3MEPHLIX U3JIYUATEJIEU

C.II. Komosa, B.I'. Borocmnuxos, E.H. Bopouyos, H.H. Jlocesckuii,
.B. IIpokonosa, C.A. Camacun

CPABHUTEJIbHBIN AHAJIM3 JIMHAMMYECKUX CIIEKTPOB
TIOJIAPU3ALIMU AKTUBHOM CPEJIbI M DJIEKTPOMATHUTHO-
I'O I1IOJIA B CBEPXM3JIYYAIOINX TTOJYITPOBOAHMKOBBIX
JIABEPAX

Bn.B.Kouaposckuii, A.C.1aspunos, E.P.Kouaposckas, A.B.Muwun,
U.C.Pabunun, A.D.Cenesnes, B.B.Kouaposckuii

OOPMHMPOBAHUE MACCHUBOB ITNTASMOHHBIX HAHOCTPVYK-
TYP UMITYJIbCHBIM JTIABEPHBIM N3JIYYEHUEM
FO.H.Kynbuun

MHOTI'O3JIEMEHTHBIE JIA3EPHBIE U3JIYUATEJIN CIIEK-
TPAJIBHOI'O IMAITIA30HA 800-850 HM

M.A. Jlaoyeun, A.A. Mapmaniox, A.B. Jlobunyos, C.M. Canoscruuxos,
B.A. Cumaxos

OITHOMOJIOBBIE ITOJIYITPOBOJHMNKOBBIE JIA3EPBI HA OC-
HOBE AlGalnAs/InP C BI)IXO[IHOI71 MOIIHOCTBIO CBBILIE 300
MBT

A.A. Mapmanok, FO.JI. Pabowman, I1.B. L'oprauyk, M.A. Jlaoyeun, A.A.

Haoanuya, FO.JI. Kypusexo, A.B. Jloounyos, C.M. Canoscruxos, B.J1.
Kyprnocos, B.1U. Pomanyesuy, P.B. Yepnos, K.B. Kyprnocos, A.B. Hsa-
Hos, B.A. Cumakos

HEJMHEUHO-OTITUYECKOE ITPEOBPA3OBAHUE I/I3IIYULIEHI/IH
HAHOCEKYHJHBIX Nd:AUT" JIABEPOB C ITOITEPEYHOU -
OJIHOM HAKAUKOM

B.A. Opnosuuy, P.B. Yyakos, B.U. Jawkesuy, A.Il. [llxadapesuy, B.FO.
Mapxkesuuy, A.A, Pycax, I JI. Moromkos

85

29

30

31

32

34

36

37

38



COAEPXAHUE

MOIIHBIE JTABEPHBIE IMO/bI CIIEKTPAJIBHOI'O AMAITA30O-
HA 1400-1600 HM
H.A.Huxmun, [[.A.Becenos, A.B.Jlromeyxuii, C.O. Cnunyenko, K.B. ba-

xeanos, I1.B. 'oprauyk, M.A.Jlaoyeun, A.A.Mapmaniox, A.A.Iladaruya,
F0.JI. Pabowman

HOBBIE ITOAXO/1bI J1J151 TEHEPAILITMHY MOITHBIX JTASEPHBIX
NMITYJIbCOB HA OCHOBE MHOI'OITEPEXOIHBIX TETEPO-
CTPYKTVYP JIABEPOB-TUPHCTOPOB

C.0. Caunuenxo, A.A. llooockun, B.Ionosun, HA. Huxmun, T.A. Baza-
ee, M.A. Jlaoyeun, A.A. Mapmaniok, B.A. Cumaros

OBOJIIOLUSA XAPAKTEPUCTHUK MOIIHOI'O ITOJIYITPOBO/I-
HUKOBOI'O JJABEPA C KBAHTOBBIMU AMAMU

3.H. Cokonosa, H.A. Huxmun, JI.B. Acpsau

T'EHEPALIMOHHBIE XAPAKTEPHCTUKU JIASEPHOI KEPAMU-
KU IMTPOU3BOJICTBA TJIIT «PAIYT A»

UM. Tynuyvin, B.B. bezomocnuiti, B.B. barawos, B.Jl. byiaes,
A.JO.Kanaes, B.b.Kpasuenko, A.B. Kucenes FO.JI. Konwvinos, A. JI. Ko-
pomvicnos, O.H. Kpoxun, K. B. Jlonyxun, C.JI. Jlvicenko, M.A.Ilankos,
K.A. Honesos, FO.M.Ilonos, E.A. Yewes

JIABEPBI UK-IMATTIA30OHA HA TTEPEXOJJAX KYJIOHOBCKUX
IEHTPOB B ITOJIYITPOBOJHUKAX

Hlacmun B.H.

KOJUJIEKTBHBIE MO/IbI B CIBOEHHBIX ITOJIYITPOBO/IHU-

KOBBIX JIMCKOBBIX JIABEPAX HA MOJIAX LLIEINYYILEM FA-
JIEPEU

FO.11. AHxosnes, M A. Pous, A.H. Bapanos, A.H. Umenxos, /I.C. bypenu-
Ha, A.A. [lusosaposa, A.M. Monaxos, E.A. I pebenwuxosa

Cmenooegvie 00K1a0bl

THEORETICAL MODELING OF LASER METAL NANOPARTI-
CLES FRAGMENTATION IN WATER

A. A. Ananskaya, I. N. Zavestovskaya, A. P. Kanavin, O. V. Rodionova

86

40

4

42

43

45

46

48



COAEPXAHUE

STIMULATED THZ EMISSIONS ON BLOCH AND WANNIER-
STARK TRANSITIONS FROM SIMPLE SUPERLATTICE OUTSIDE
NDC REGION

A.A.Andronov, A.V.Ikonnikov, K. V. Mapemvsinun, V.I.Pozdnykova, Y.N.
Nozdrin, A.A. Marmalyuk, A. Padalitsa, M. Ladugin, V. Belyakov, I.
Ladenkov, A. Fefelov

SILICON NANOSTRUCTURES FOR VISIBLE AND INFRARED
PHOTONIC DEVICES

R.B. Assilbayeva, A. Zh. Turmukhamedov, K. S. Sekerbayev, E. T.
Taurbayev, V. E. Nikulin, T. I. Taurbayev, S. P. Rodichkina, V.Yu. Timo-

shenko

PERCOLATION MODEL OF THE ELECTRICAL CONDUCTIVITY
OF PBTE ISLAND FILMS

D. Bukharov, A. Istratov, A. Osipov

NEW TECHNIQUE FOR FEMTOSECOND PULSE SELF-

SHORTENING BASED ON THE TRANSIENT REGIME OF MULTI-
PLE FILAMENTATION IN KERR MEDIA

A.V. Koribut, Ya.V. Grudtsin, L.D. Mikheev, V.A. Trofimov
SIMULATION OF THERMALIZATION OF A WEAKL INTERACT-
ING BOSE GAS BY KINETIC EQUATIONS

1.0. Kuznetsov, P.F. Kartsev

ENHANCED PHOTOLUMINESCENT PROPERTIES OF ORGANO-

METAL PEROVSKITES DEPOSITED ON NANOSTRUCTURED
SEMICONDUCTOR SUBSTRATES

K.S. Sekerbayev, E. T. Taurbayev, V. E. Nikulin, T. I. Taurbayev, A. N.
Baranov, V.Yu. Timoshenko

LASER SYNTHESIS OF COLLOIDAL GALLIUM NITRIDE SYS-
TEMS

I. Skryabin, A. Shagyrina, V. Samyshkin, G. RibakA

LASER DIAGNOSTICS OF FRACTAL SILICON NANOSTRUC-
TURES ON CRYSTALLINE SILICON WAFERS

V. G. Yakunin, V. P. Saviunov, D. E. Presnov, R. B. Assilbayeva, T. Yu.
Grevizeva, Z. Zh. Zanabayev, V.Yu. Timoshenko

87

50

51

53

54

56

57

58

60



COAEPXAHUE

AHAJIM3 CTPYKTYPHBIX CBOMCTB KPEMHUEBBIX HAHOYA-
CTHULl METOJIOM CIIEKTPOCKOIIMY KOMBUHAIITMOHHOI'O
PACCESHUA CBETA

A.D. Anvikosa, U .H. 3asecmosckas, B.JO. Tumowenxo
KEPAMUKA HA OCHOBE OKCHUJIA UTTPUA, TETUPOBAHHO-

'O PEJKO3EMEJIbHBIMU NOHAMUI (Tmu, Ho), 1JId TBEP1O-
TEJIbHBIX JIASEPOB IBYXMUKPOHHOMUN OBJIACTU CIIEKTPA
B.B. Barawos, FO.JI. Konwvinos, B.b. Kpasuenko, K.B. Jlonyxun, I1.A.
Pabouxkuna, A.H. Yabywrun

POCT BHYTPEHHUX OIITUYECKHUX IIOTEPH B 'ETEPO-
CTPYKTYPAX JIABEPOB CIIEKTPAJIBHOI'O JIUAITA3OHA 1-1.1
MKM

boopeyosa FO.K., Becenos JI.A., Ciunuenxo C.0., Cokonosa 3.H.,
Huxmun H.A.

WCCJIEJJOBAHUE B3AMMOJIEMCTBUS ME3OTETPAIIOP®U-
PUHA C AETOHAIYMOHHbIMHU HAHOAJIMA3AMU METOIOM
OJIVOPECIEHTHOMU CIIEKTPOCKOIINHN

E.A. Bopynesa, JI.A. Bymycos, 1. A.Hacosuywin, I. K. Yyounosa
MOJIEJIMPOBAHUE XAPAKTEPUCTHUK MOIIIHBIX ITOJIYIIPO-

BOJHUKOBBIX JTABEPOB CIIEKTPAJIBHOI'O JUATTIA3OHA
1500-1600 HM

Becenos I A., boopeyosa FO.K., Cnunuenxo C.O., Cokonosa 3.H.,
Huxmun H.A.

TEOPETUYECKOE MCCJIEAOBAHUE JIAZEPHOM MOJINDPUKA-
[UU TTOPUCTBIX JEPEKTOB B METAJIJIAX

M.C. I'pucopvesa, U.H. 3asecmosckas, A.1l. Kanasun
ITOBBIIIEHHA S TEMITEPATYPHAS CTABMJIbBHOCTD CITEK-
TPA TEHEPALIU TTOJIYIIPOBOIHMKOBOI'O JIA3EPA C I1-PE3
B.B. 3onomapes, A.1O. Jlewiko, B.C. 'onosun, 3.H. Coxonosa, H.A.
Huxmun

TTEPCIIEKTUBHBIE CITOCOBBI IEPEAAYN UTH®OPMAIIMUA T10
OIITUYECKUM KAHAJIAM CBA3U

E.A. Hcaes, I1. A. Tapacos

88

61

63

65

66

68

69

70

71



COAEPXAHUE

OITUYECKUE XAPAKTEPUCTUKU IUIEHOK T10, IIOJTYYEH-
HBIX METOJIOM 3JIEKTPOHHO-JIVUEBOI'O UCITAPEHI B
BAKYVYME C UIOHHBIM ACCUCTUPOBAHUEM

A.A. Koswvipes, A.J1. Jlebeoes
JABYXBOJIHOBAS I'EHEPALIMA B JIASEPE C JIMH3OIIOAOB- .
HBIM AKTHUBHBIM DJIEMEHTOM Nd:YLF ITPU MOAYJISILIUEN

JOBPOTHOCTH PE3OHATOPA ITACCHUBHBIM Cr4+:YAG 3A-
TBOPOM

A. JI. Kopomwicros, B.B. bezomocnuwiti, M.B. ['opbyuxos, K.A. [lonesos,
B.I'. Tynxun, U M. Tynuywvin, E.A. Yewies

[TOJIVYEHUE KEPAMUKU HA OCHOBE UTTPUN AJTIOMUHUE-
BOI'O TPAHATA JJIA ITACCHUBHBIX 3ATBOPOB JIASEPOB
K.B.Jlonyxun, FO.JI. Konwvinos, B.b.Kpasuenko, E.A Yewes, B.B ba-
aauwos, A.A. Kamunckuii

YCTAHOBKA JIJIA ITOJIVUEHU A N30BPAXEHUI B TT 11 A1A-
ITA3OHE CO CIIEKTPAJIbHBIM PA3PEIIIEHUEM

A. A. ITnexanos, A. 3. Axmanos, K. U. Kosnosckuui, 1. E. Komxoseckuil,
FO. A. Mumseun, A. A. Yucmskos

HNCCIEJOBAHUE 3ABUCUMOCTHU XAPAKTEPUCTUK U3JTV-
YEHWA TTOJIYTIPOBOAHUKOBLIX JIASBEPOB OT BEJIMYWHBI
TOKA YEPE3 p-n-IIEPEXO/]

Cmupnos C.B., Hypeanues P.K., Anvikosa O.M., Cnupros B.B.
COBPEMEHHAA ITOATI'OTOBKA KAJIPOB B HUAY MU®U OJIA

HAYKOEMKUMX TEXHOJIOI'MIA B OBJIACTU ITOJIYIIPOBO/I-
HUKOBOM KBAHTOBOW AJIEKTPOHUKU

A.A. @pons, O.H. Kpoxun, U.H. 3asecmosckas, I.T. Mukaenan
DOOPMHUPOBAHUME OIITUYECKNX HU3KOPA3MEPHBIX
CTPYKTVYP JJIAA DJIEMEHTOB ®OTOHUKHA

A.FO. Hlacypuna, C.B. Kymposckas, O.A. Hosukosa, A.B. lllacypun
NCCIEJOBAHUE HAHOITPOBOJIOK HUTPUJIA AJTFOMUHUN S,

MOJIYYEHHBIX METOAOM UMITYJILCHOI'O JIABEPHOI'O
OCAXJEHMA

FOnycosa H.P., Kapeun HHU., Poinos C.M, I'vces A.C., Anmonenko
C.B., Tumoghees A.A.

89

72

73

74

75

76

77

79

82



90



91



IMonmucano B meuars  21.11.2017
®opmar 60%84 1/16 3akaz Nel150. Tupax 50 sks. ITeu. n. 5,75.

HaronanbeHelil nccaenoBaTeNNbKUi sepHbIi yHUBEpcUTeT « MUDI»
Tunorpadpus HUAY MUDU
115409, Mockga, Kammpckoe 1., 31



	Обложка
	Верстка_КОИПСС17_Сборник тезисов_05.12.2017-1 (1)

