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W3obpeTenne OTHOCHTCS K yCTPOWCTBAM ONTHYECKOTO M3MEPEHHS IIEPEMEHHOTO IEKTPHYECKOTO OIS
TEparepIioBOr0 H3IyueHHsI, (YHKIMOHUPYIOIMUM Ha ocHOBe 3(p¢ekra I[lokkenbca, U MOXKET OBITH
HCIIONB30BAaHO KaK 0a30BBI KOHCTPYKTHUBHBIH y3€l B IETEKTOpax MIMPOKOMOJIOCHOTO HMITYJIECHOTO
TeparepIioBOro M3JIy4eHUs JJIsI BBICOKOUYBCTBHTEILHOTO 000OPYIOBaHMUS CIIEKTPOCKOITUH, MUKPOCKOITHH
Y UMHDKUHTA. TEXHHYECKUM PEe3yJbTaToM SIBISIETCSl CO3JaHue paboyero y3ia JeTeKTopa UMITYIbCHOTO
TeparepLOBOr0 M3JIy4eHHs, IOBBIMIAIOIIET0 padoyre XapaKTepUCTUKH JAETEKTOpa, obecliedrBaroIIne
€ro BBICOKYyI0 pabOTOCHOCOOHOCTH NpPH OJHOBPEMEHHOM YIPOLICHHHM ONTHYECKOM CXEMbI B
pesyabrare 3()(EKTHBHOTO IMOJABJICHUS HEraTHBHBIX 3((EKTOB BHYTPEHHErO JBYIYYeNpeTOMIICHUs
B ANeKTpoomnTHueckoM Kpuctammie LiNbO;, a Takke paclIMpeHHe AWana3oHa JOMYCTHMBIX K

HCIIOJb30BAHUTIO HCTOYHUKOB OINITUYCCKOTO U3JTYyYCHUS.
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MIIK G02F1/03

Onucague n300peTeHust

PaGounii y3es1 AeTeKTOpa HMITYJIbCHOT0 TEPArepLoBOro H3JIyYeHus!

HN300peTeHre OTHOCHTCS K  YCTPOMCTBAM  ONTHYECKOrO  HM3MEPCHHMS
MIEPEMEHHOTO ANMEKTPHYECKOTO TOJIS TEParepIioBOro U3JTyUCHHS,
dyHKIMOHUpPYIOMMM Ha ocHOBe dPpdekra Ilokkembca, B MOXKET OBITH
WCIIOJIF30BAHO B KadecTBe 0a30BOT0 KOHCTPYKTUBHOTO y37la B JIETEKTOpax
IITUPOKOITOJIOCHOTO HUMITYJTbCHOTO TEParepIioBOTO U3ITYUICHHS JUTS
BBICOKOUYBCTBUTEJIPHOTO OOOPYJOBAHMS  CIHCKTPOCKOIHMHM, MHKPOCKOIIUHA |

UMUJOKUHTIA.

OngauM W3 pacTpOCTPAHEHHBIX CHOCOOOB M3MEPEHUS JICKTPUUECKOTO TOJIS
TEPaArepIroBOr0  M3JIYUCHHS  SBJSICTCS  AJICKTPOONTHUYECKOE  CTPOOMpPOBAHUE
TEParepIoBbIX HMITYJIbCOB (PEMTOCEKYHAHBIMUA JIA3€PHBIMH HMMITYJbCaMU (CM.
cratbio Ha aHra 13 Q. Wu, X. and other «Ultrafast electro-optic field sensorsy.
APPLIED PHISICS LETTERS, 1996, v. 68, Ne 12, p. 1604-1606). B nanHom
METO/IC 30HIUPYIOIIUN ONTHUYECKUI (heMTOCEKyHHBI I HMITYJIbC
pacipocTpaHsIeTcsl KOJUIMHEAPHO C MMIYJbCOM TEParemoBOrO HW3JyUYCHHS B
AIEKTPOONITHYECKOM KPHUCTAIE W MCIBITHIBACT HM3MEHEHUE TOJISIPU3AINKN B
pesynbrare dddekra [lokkenpca, COCTOAMIETO B HABSACHUHN AIICKTPHUECKAM TIOJIEM
TEPAremoBOr0 HW3JIyYCHHUS JIBOWHOTO JIYUETIPEIIOMJICHHS B AJICKTPOONTHUCCKOM
kpuctayuie. M3mepsisi W3MEHECHHWE TMOJAPH3alid  Kak (PYHKIMIO BPEMEHHOM
3aJIEPKKHA MEXAY HMITYJIbCAaMH, MOKHO OTOOpPa3WTh BPEMEHHYIO 3aBHCHUMOCTb
AIEKTPUUECKOTO TIOJIA TEPAreroBOTO U3TyUYCHHS (CM. KHUTY Ha PYCCK. 513. aBTOPOB
Wxan CU., o M. «TeparepmoBas ¢oronmka»n, M. — Mxesck: UuaCTHTYT
KOMITBIOTEPHBIX uccaenaoanmii, 2016, c. 62). Ilomapuzanmonnsie HW3MEPEHUS
MPOBOJIATCA C MOMOIIBIO CTAHJAPTHOW CXEMbI, BKITIOUAIOINIECH YETBEPTHBOITHOBYIO

IUIACTHHKY, pu3My Bosutactona u 6anancHblit (GOTONETEKTOP.
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s sddexturoro 30 crpobupoBanusi TpeOyeTcsi paBEHCTBO TPYITIOBOM
CKOPOCTH ONTHYECKOTO (DEMTOCEKYHIHOTO HWMITyJibca W (Pa3oBOH CKOPOCTH
UMITYJIbCa TePareproBoro M3aydeHus. JlaHHoe yCiIoBHE MOXET ObITh BBITTOJTHEHO
TOJIBKO TIPH HEKOTOPBIX JUIMHAX BOJH ONTHYECKOTO HMITYJIbCA B CIEIHAIBHO
no0O0paHHBIX KPUCTAIIAX, HAMpUMeEp, B Kpuctauie ZnTe 11 UMITyJIbCOB TUTAH-
canduposoro (Ti:sappire) mazepa ¢ mmuHou BosHB 800 HM. [iist 6onee yaoOHBIX B
NPaKTHYECKOM MPHUMEHEHWH BOJIOKOHHBIX JIA3€POB C JUIMHOM BOJIHBI O0KOji0 1550
HM HE CYINECTBYeT KPHCTAJIOB, OOCCIICUMBAIONIMX COMIACOBAHUE CKOPOCTEH
ONTHYECKOTr0  (PEMTOCCKYHIHOTO HMIyJbca MW HMIyJbCa TEePareprioBoro
W3JIyYCHHUS B CTAaHJAPTHON KoOJIMHEapHOW cxeme. JloOWThCS CoriacoBaHUS
CKOPOCTEH i NMPOM3BOJILHOW JTMHBI BOJHBI ONTHYCCKOTO (HDEMTOCEKYHIHOTO
HMMITyJIbCa MOYKHO C TIOMOIIBIO HEKOJUIMHEAPHOU CXEMBI, B KOTOPOU ONTHYECKUMN
(beMTOCEKYHHBIH HWMITYJIBC PACIPOCTPAHSASTCS TOJ YEPSHKOBCKHUM YIJIOM K
HANPaBJICHUIO  PACIPOCTPAHCHUS  WMITYJIbCA  TEPAreprioBOro  M3JyUCHU.
Hekonmnmuueapnas cxema 30 ctpoOupoBaHus Obljla BIEPBbIC OMKUCAHA B CTaThe HA
anri. 3. M. Tani and other «Efficient electrooptic sampling detection of terahertz
radiation via Cherenkov phase matching». OPTICS EXPRESS, 2011, v. 19, Ne 21,
p.19901-19906.

HN3BecTeH METEKTOp HMMITYJbCHOTO TEParepioBOro H3JIydeHUs (CM., MATEHT
US7177071, GO2F1/355, HO1S5/323, 2007), ucnoyib3yIOIHid B Ka4eCTBE PadboUero
y3na D0 KpuCTal, HAa BXOJHYIO TIpaHb KOTOPOro TMaaalT [0 HOpMaJlU
30HAUPYIOIMANA  ONTHUCCKUH  (PEMTOCEKYHIHBIH  MMIMYJIC W HMITYJIBC
TeparepioBoro usiydeHusa. [Ipu 3ToM AaHHbIE UMITYJIbChl OYAYT KOJUTMHEAPHO

PacpOCTPAHATHCS BHYTPH KPUCTAILIA.

B ykazanHOM wu300peTeHHH pPa0OYMM Yy3J0M JACTEKTOpPa HMIYJIbCHOTO
TEPAreprioBOT0  W3JIYUCHUs  SBISAETCA  AJCKTPOONTHUYECKHWA  Kpuctamml. B
ANIEKTPOONTHUYECKOM  KPUCTAZIE TNPHU  KOJUIMHEAPHOM  PaclpOCTPaHEHHUH

30HAUPYIOMIETO  ONTHYECKOTO (DEMTOCEKYHAHOTO HWMITYyJIbCA W HMITYJIbCA
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TEPAreproBOro U3JIy4eHus, NOA JEHCTBUEM SJIIEKTPUUYECKOrO MOJIA TEPAreproBOro
u3ydueHuss W B pesyibTare sPdexra Ilokkenbca NPOUCXOAUT H3MEHEHHE

HaIIPaBJICHUA BCKTOPA IIOJIPU3aTHUH OIITHICCKOTO CI)GMTOCCKYHI[HOFO HMITYJIbCA.

Henocratkom  3TOro  aHajmora  SBJSIETCSI  HEBO3MOXKHOCTh — JAOOMTHCS
COIJIaCOBAHUS CKOPOCTEM HMITyJIbCa TEPArepUOBOrO M3JIYUYCHUA U ONTHYECKOTO
(bEMTOCEKYHIHOTO  UMITyJIba B AJICKTPOONTHYCCKOM  KPHCTAUIE  JUIA
MIPOU3BOJIBHOW JJTMHBI BOJIHBI 30HAMPYIOMIETO ONMTHUYECKOTO (PeMTOCEKYHIHOTO
uMIyjabca. B TakoMm ciayuae uMmysibChl OyAyT CMEIIAThbCA JPYTr OTHOCUTEIBHO
JpyTra, YTO NMPUBEAET K YMEHBILIECHUIO MOJIAPU3ALMOHHBIX U3MEHEHUN ONTHYECKOTO
(beMTOCEKYHIHOTO HMMITYyJIbCa, W, KaK CICACTBHE, YXYAIIATCA COOTHOIICHHUE
CUTHAJI-IUYM B W3MEPEHHOW BPEMEHHOM 3aBUCUMOCTH JJIEKTPUYECKOrO TMOJISA
TeparepioBoro m3nyueHus. /st mpemxoTBparieHus nanaoro 3gdexra HeoOXoauMo
MCTIOJIb30BAaTh KPUCTAIUI C JUTMHOM, MEHBILIEH TOW, HA KOTOPOW UMITYJIbCHI €I1E HE
YCHEIOT CYILIECTBEHHO CMECTUTBCS APYr OTHOCHUTENIbHO jpyra. OrpaHuyeHue
JUIMHBL WCTIOJIb3YEMOI0 KPUCTANIa NPUBOAUT K YMEHBIICHUIO CIEKTPAIBHOIO
pa3pellIeHus] B U3MEPSAEMOM HMIyJibce. Takke HEOOCTAaTKOM MOJOOHOW CXEMBbI
MOJXKHO CYHTATh JHUCIEPCUIO HMIYJIbCOB TEPArepuoBOr0 HU3JIYyYEHUA B
ANEKTPOONTHYECKOM KpucTaiuie. Beneacrsue Toro, 4to KOMIIOHEHTBI MUMITYJIbCA
TEpPareproBoro M3JMy4YeHUs ¢ Pa3HOM YacToTOM OyIyT pachpoCTPaHATHCSA Ha
Pa3HBIX CKOPOCTAX, CTAHOBUTCS HEBO3MOXHO JAOOUTHCS COTJIACOBAHUSI CKOPOCTEH
30HIUPYIOMIETO ONTHYECKOTO (PEeMTOCEKYHIHOTO HMITYJIbCAa M BCEX KOMITOHEHT
TEPArepUoOBOr0 M3JIYUYEHHUS, UYTO MNPUBOAUT K HEBO3MOXKHOCTU CO3JaTh HETEKTOP
UMITyJIbCHOTO TEParepuoBOro W3JIyUCeHUs padoTaloUi B MIMPOKOH MOJIOCE

TCPArcpuoOBbIX OJIMH BOJIH.

H3Becten ananor 3asaBiaseMoro uzobpereHusa (cm. mareHT RU2637182,
G02F1/03, 2017) ucnons3yronuii B kauecTBe padouero ysna kpuctamwt GaAs u
HEKOJUIMHEAPHYIO cxemy COrJIacoBaHUs CKOpOCTEMN ONTHYECKOTO

(beMTOCEKYHIHOTO HMMIMYJbCa W HMMIYJbCAa TEPareploBOrO H3IYYEHHUS BHYTPH
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kpuctayuia. Kak OblJI0  CcKa3aHO BbIIIE, B JAHHOM CXEME€ ONTHYECKHUH
(beMTOCEKYHHBIM HMITYJIBC PACIPOCTPAHACTCS IOJT UEPEHKOBCKHM YIJIOM K

HAIIPaBJICHUIO PACIPOCTPAHECHUS UMIYJIbCA TEPArepLOBOTO U3ITYyYEHUS.

B nanHom anasiore B KadecTBe pabouero ysjia AETEKTOpa HMITYJIbCHOTO
TEpareprioBOro U3JIyueHUs UCIONIb3yeTCA MIacTuHa U3 kpuctaia GaAs. JIuneiHo
MOJIAPU30BAHHBIA HMMITYJILC TEPareprioBOro M3aydeHHsl (OKycupyercs Ha 3Ty
IJJACTHHY HOPMAJIBHO K €€ MOBEPXHOCTH. JINHENHO MOAPU30BaAHHBIA ONTUYECKUI
(hbeMTOCEKYHHBI MMITYJILC M3 BOJOKOHHOTO Jia3epa ¢ JJIMHOW BOJHBI A =~ 1,56
MKM (DOKYCHPYETCSA Ha YKa3aHHYIO TUIACTHHY MOJ yriioM ~ 50° B MecTo majcHus
AMIYJIbCa TEPArepLoBOro UA3JTYYECHUS. [TpenomMnénHbIA ONTUYECKUU
(beMTOCEKYHHBI WMITYyJIbC PACIPOCTPAHAETCA B TUIACTHHE TMOA yriom 12° k
HAMPABJICHUIO PACMpPOCTPAHCHUA HWMIYJbCAa TEPArepuoBOro W3JIydyeHus. B
miactuae GaAs B pesyabrare  addexra Ilokkenmbca mom  AeHCTBHEM
JJIEKTPAUYECKOTO TIOJNA  MMIYJbCa TEParepuoBOrO0 H3JIYYEHUA IPOUCXOIUT
W3MCHEHHE HAIPaBJICHUS BEKTOPA MOJAPU3AIMUA ONTHUECKOTO (HEMTOCEKYHTHOTO

VIMITYJIbCA.

OcoOeHHOCTBIO YKA3aHHOTO aHajora, kKak u Joboro paboyero ysna
JETEKTOPAa HMMIYJIBCHOTO  TEParepluoBOr0  HM3JIYYSHUS  HCIOJIB3YEMOrO B
YECPEHKOBCKOM CXE€ME AJICKTPOONTHUECKOTO CTPOOMPOBAHHUSA, SBJISECTCS €T0
CrocoOHOCTh padoOTaTh ¢ KPUCTAJIAMH CAaHTHMETPOBOM TOJIIMHBI, YTO TTO3BOJISIET
WCIIOIB30BaTh IMMPOKHE BPEMEHHBIC OKHA M3MEPEHHS SJICKTPOONTHYECKOTO
CUTHAJIa, YTO TIOBBIIMIAET CHEKTPATBHOE PAa3pEIICHHE H3MEPSIEMOTO CIEKTpa

HMITYJIbCA TEPArepIIOBOTO U3JIYUEHUS /10 HECKOJIbKUX TUrarepil.

HGI[OCTaTKOM JAaHHOI'0 a”Haljiora ABJIACTCA TO, 4YTO KPHCTAJLI GaAs Henp3s
HUCIIOJIB30BATE COBMCCTHO C  HCKOTOPBIMH  PACIPOCTPAHCHHBIMKW  THIIAMH

WCTOYHUKOB M3JIy4eHUs, B 4acTHOCTU C Ti:sappire nazepom (A =800 HM), u3-3a



ONTHYCCKOU HCIIPO3PAaYHOCTH KPUCTAJLIA Ha MJJIIMHAX BOJIH HU3JIYYdCMbIX AdHHBIMH

HCTOYHHKAaMH.

B kauectBe mporotuna BbIOpaH padouuii y3esn JOETEeKTOpa HMITYJIbCHOTO
TEParepLoBOro HW3JIyu€HUs MCHOIB3YEMBIH B CXEME 3JIEKTPOONTHYECKOTO
CTPOOMPOBAHMSA U COJCPIKAIIUN ANEKTPOONTHUCCKHI KPHUCTAILI, BHITIOJIHCHHBIN B
BUJIC TUTACTUHBI, M3TOTOBJIEHHOW M3 HuoOara jutus (LiNbOs;), mpospaunoii B
TEpPareprioBOM  JOWala3oHe, W  TPANCHEBHIHYI0  ONTHYECKYIO  TPHU3MY,
pa3MENIEHHYI0 CBOMM OOJIBIITUM OCHOBAHMEM Ha YKa3aHHOMW TUTACTWHE JI BBOJA B
He€  TEepareroBOr0  M3JIYUYCHHA,  OOECIECUMBAIOIIMMHU  JETEKTUPOBAHUE
TEParepIOBOTO U3ITyUCHHS MyTEM N3MCHECHHS HAIIPABJICHUS BEKTOPA MOJISPH3AIIIT
ONITUYECKOTO (PEMTOCEKYHIHOTO MMITYJIbCA TIOJ AEHCTBUEM 3JIEKTPHUECKOTO TOJIS
JIETEKTUPYEMOT0 TeparepuoBoro usnyueHus 3a cuer s¢dekra [lokkenbca mpu
obOecrieueHUU ycloBUM YepeHKOBCKOTO CHHXPOHM3MA, 3aJA0IEr0 B3aUMHOE
COOTBETCTBHE CKOPOCTHBIX M TPOCTPAHCTBEHHBIX XapPaKTEPHCTUK HMMITYJIbCA
TEparepLuoBOro M3JIyueHUs M YKA3aHHOTO ONTHYECKOTO0 (PEeMTOCEKYHIHOTO
umIysbca (cM. crateio Ha aHri. a3. M. Tani and other «Efficient electrooptic
sampling detection of terahertz radiation via Cherenkov phase matching». OPTICS
EXPRESS, 2011, v.19, No 21, p.19901-19906).

B nmpototune 30HmUpYOmMMA ONTHYSCKANW (PEMTOCEKYHIHBIM HMITYJIbC
(hoKycHpyeTCs Ha TUIACTHHY, BBITOTHEHHYIO 13 KpucTtamuia LiNbOs. Tlomspr3anus
30HAUPYIOMETo (HEMTOCEKYHIHOTO ONTHYCCKOTO HWMITYJIbCA HAIpaBJICHHA IO
yraom 45° k ocu [001] xpuctamma LiNbO; UmMmynsc TeparepiioBoro u3mydeHHs
nojsipuzoBaH  Baoab ocu  [001]. Jlma CHWOKEHHS BIMSHHSA  TIOTJIOIICHUA
Teparepiiooro uinydeHus B LiNbQOs;, onTudeckwii 30HAMPYIONTUAN WMITYJIbC
HaIpaBJIeH NapaJUICIbHO K KPEMHUEBOH MTPU3ME U HAXOAUTCS KaK MOXKHO OJIFKE K

rpaHULIE NPU3MBI U KPUCTAJLIA.



B mporotmnme 3a cuéT  WCTHOJB30BAHUS  UYEPEHKOBCKOW  CXEMBI
AJIEKTPOONITUYECKOTO CTPOOMPOBAHUS TOBBIMIEHO (0 HECKOJBKHAX THUTArepin)
CIIEKTPAJIbHOE pa3pelieHne HM3MEPSIEMOro CHEeKTpa HMIyJbca TeparepLoBOro
U3JIyUYCHUS] TIPU HCIOJb30BAHUM HWCTOUYHMKA (PEMTOCEKYHIHBIX OMNTHUYECKUX

UMITYJIbCOB € JUTMHOW BOJTHBI 800 HM.

OnHako HEAOCTAaTKOM MpoToTHNa siBjisieTcss TO, uto ochk [001] kpucramia
LiNbO; opuweHTHpOBaHA TEPHCHAMKYJAPHO K HAMPABIICHUIO PaCIpPOCTPaHEHUS
30HAUPYIOMIETO  ONTHYECKOTO (DEMTOCEKYHJAHOTO HWMITYyJIbCA H  HMITYJIbCA
TEpPareproBoro wW3NydeHus. B Takod koH(Wrypanmuu Ha TOJAPU3AMAIO
30HUPYIONMIETO ONTHYECKOTO (HDEeMTOCEKYHIHOTO HMIMYJbca OyIeT OKa3biBaThCs
napasuTHOE BJIMSIHUE COOCTBEHHOTO ABYJyuenpeaomiienns marepuana LiNbOs. B
pe3yJIbTaTe PacHpOCTPAHEHUSA 30HIUPYIONMIETO ONTHYECKOTO (HEMTOCEKYHTHOTO
umIysbca ¢ pmrebHoCcThio 100 dc uepe3 kpuctamt LiNbOs; tommmaoi 0.3 MM
B3aMMHOTIEPIICHIUKYJISIPHO  MOJIAPU30BAHHBIE  KOMITIOHEHTHI  30HIUPYIOIIETO
ONTAYECKOTO (PEMTOCEKYHTHOTO UMITYJIbca OYyAyT pa3/iejieHbl B MPOCTPAHCTBE, UTO
HE TIO3BOJIMT TPOU3BECTH HIUTUNICOMETpUUECKre wu3MepeHus. KommeHncanus
spdekra BHYTPEHHErO IBOWHOTO JIYYeNPEIOMIICHHS TOTpeOyeT NpUMEHEHHUS
JOTIOTHUTEIIBHBIX ONITHYECKHUX AIEMEHTOB (CM. CTaThio Ha aHriL. s3 P. Y. Han and
other «Use of the organic crystal DAST for terahertz beam applications»/ OPTICS
LETTERS, 2000, v. 25, Ne 9, p. 675-677), 4T0 YCIOXHSET CXEMy JECTEKTOpa

HMITYJIbCHOI'O TCPArcpuoOBOIro U3JIYyUCHHUA C UCIIOJIB30BAHUCM IIPOTOTHIIA.

KpomMe Toro, B CBA3M C TeM, 4YTO CKOPOCTh KOMIIOHCHT HMIIyJIbCa
TEPareproBOro M3JIydeHHUs ¢ pa3Hoit yactoToit B kpucrauie LiNbO; mpakruuecku
HE 3aBHCHT OT YacCTOTHI, MPOTOTHI XapaKTECPH3YETCs 3HAYHUTCIIHHBIM PE3EPBOM
pacHIupeHus JONyCTHMOIO JHAanma30oHa YacTOT TEPareploBOr0 HW3IyUCHHS JUIS
JCTEKTUPOBAHUS JCTEKTOPOM HMITYJIbCHOTO TEParepIioBOTO M3JIydeHUs. A TaKXKe,
cnabas omnthueckas aucnepcus marepuana LiNbO; mo3BosisieT HMCHOIb30BaTh

KPEMHHUEBYIO TIPU3MY € TEM XK€ yIioM cpe3a B cxemax ¢ Ti:sapphire (A = 800 um),
6



Yb-neruposanueiMu (A = 1060 HM) 1 BomokoHHBIMH (A = 1560 HM) nazepamu, 4yTO
ObLIO TOKa3aHO B cTaThe HA aHrid. 3. aBTopoB J. A. Fiillop and other «Design of
high-energy terahertz sources based on optical rectification». OPTICS EXPRESS,
2010, wv. 18, Ne 12, p. 12311-12327, mnosToMy BO3HHMKAeT PE3EPB
COBEPIIICHCTBOBAHUS CXEMBI JICTEKTHPOBAHUA, HA OCHOBE AJICKTPOONTHYECCKOTO
kpuctauia LiNbOs;, coBMECTHO C HWCTOYHHMKAMHU 3OHIUPYIOIMIMX ONTHYCCKUX

CI)GMTOCGKYHHHBIX HMIIYJIbCOB C PA3JIMYHBIMHU OJIMHAMHK BOJIH.

Haxonen, caeayer OTMETHTh, YTO MPOTOTHI HCIOJB3YETCI B CXEME
JCTCKTUPOBAHUS COBMECTHO ¢ HMCTOYHHKOM 3OHJMPYIOIMHX  ONTHYCCKHX
(beMTOCEKYHIHBIX HMMIYJIBCOB, TpeacTaBisommM coboir Ti:sapphire maszep c
mmuHor BojiHbl 800 HM. OpHako IS CO3JaHMS KOMIIAKTHBIX M HEJIOPOTHX
TEPareproBbIX CIICKTPOMETPOB TMPEANOUTHTEIIPHEE B KAadeCTBE MCTOUYHHKOB
30HJUPYIOIMAX  ONTHYECKUX  (PEMTOCEKYHJHBIX HMMITYJIbCOB  HCIIOJIb30BaTh

BOJIOKOHHBIE J1a3epbl ¢ AJIUHON BOJHBI 1500 HM.

TexHuueckum pe3ynbTaTOM, KOTOPBIH JOCTUTAETCS TPHU OCYIIECTBICHUH
peajiaraeMoro M300peTeHHs, SABJISAIOTCS CO3JaHME pabodero ysjiaa JeTeKTopa
UMIYJBCHOTO  TEParepioBOTO U3JTyUECHUS, MOBBIIAOIIETO paboumne
XapaKTEPUCTHKH YKAa3aHHOTO JETEKTOpa, OOECHEUMBAIONINE €r0  BBICOKYIO
paboTOCIOCOOHOCTh TPHU OJHOBPEMEHHOM YIMPOIICHUH €TI0 ONTHYECKON CXEMBI B
pesynbrare >(PQPEKTUBHOTO TOJABJACHUS HETaTHUBHBIX S()(PEKTOB BHYTPEHHETO
JBYJIyUETIDETIOMJICHAS B JJiekTpoonTudeckoM  kpuctaiie  LiNbOs;  6e3
HEOOXOMMOCTH HMCTIOJB30BAHMS JIJIl YKQ3aHHOTO TOJABJICHUS JTOMOJIHATEIHEHOM
OTITHKH, KOTOPAs UCTIONIB3YETCS B AETEKTOPE ¢ pabOurM y3JI0M - IPOTOTUTIOM, TIPH
COXPaHEHUH BBICOKOTO CIICKTPAILHOTO Pa3pericHus] W 00SCIICUCHUH TTPUEMIIEMOM
YYBCTBUTEIBHOCTH JCTEKTOPA MMIYJILCHOTO TEPArepIioBOr0 M3TYUYEHHUS, a TAKKE
pacliMpeHre  auana3oHa  JOMYCTUMBIX K  HMCHOJB30BAHWIO  HMCTOYHHUKOB

OITHYCCKOI'O U3JIYUCHHA.



JUist AOCTHXKEHHMSI YKA3aHHOTO TEXHUYECKOTO pe3ysibTaTa B paboueM y3iie
JETEKTOPA UMITYJIbCHOTO TEParepLoBOro U3IydeHus, coaepkameM 20 KpucTa,
BBITIOJIHEHHBIM B BHJE TUTACTHHBI, W3roToBJeHHOW W3 LiNbO;, mpo3paunoii B
TEparepuoBOM  JAMANA30HE, W  TPANCUCBUAHYKD  ONTHUYECKYID  IMPHU3MY,
Pa3MEIIEHHYIO CBOMM OOJIBIIUM OCHOBAHUEM HA YKAa3aHHOM IMJIACTUHE U BBOJAA B
HEe¢  TepareroBOr0  HM3JIYYEHHs,  OOCCICUMBAIOIIMMH  JACTEKTHUPOBAHHE
TEPareprioBOro U3MyUCHHs MyTEM U3MEHEHU HANPaBJICHUA BEKTOpA MOJIApU3AIIN
ONTHYECKOTO (PEeMTOCEKYHTHOTO UMITYJIbCA TIO JCHCTBHEM AJICKTPHUECKOTO TTOJIS
JIETEKTAPYEMOTO HMMITYJIbCa TEPareproBOro MW3NIydeHHs 3a cueT dddekra
[Tokkenbca npu oOecrneueHnn ycioBuil YepeHKOBCKOTO CHHXPOHU3MA, 33/1at0IIETO
B3aUMHO€ COOTBETCTBHE CKOPOCTHBIX M TPOCTPAHCTBEHHBIX XaPaKTEPUCTHUK
UMITyJIbCA  TEPAreploBOTO  HM3JIYYEHHUS M YKA3aHHOTO  ONTHUYECKOro
(beMTOCEKYHIHOTO HMITyJIbCa, IpeIlaracMbeiii  pabouuii  y3ell  COACPIKHT
ynoMmsiHyTbie 20 KpHUCTAUI W ONTHYECKYID TMpPU3MY, OOECIEUUBAIOIINE
JNETEKTUPOBAHUE MMITYJIbCA TEPArepuoOBOr0 H3JIYYEHHUS MyTEM H3MEHECHHS
HaMpapJICHHUS BEKTOpA MOJIAPU3AIMU CO3AAaBAEMOTO0 JIa3epoM ¢ ATUHOM BoJiHbI 800-
1550 uM onTrueckoro (heMTOCEeKyHIHOTO MMMyJbca AnuTeabHocThio 70-100 de
MO, JEUCTBUEM DJIEKTPUUYECKOTO MOJIA ACTEKTUPYEMOI0 UMITYJIbCA TEPArepriOBOrO
U3TyYCHHUs], TPUUEM TUTACTHHA YIOMSHYTOI'O0 KPUCTAJIa BBITIOJHEHA C YCJIOBHEM
opueHTamu e¢ kpucramiorpaduueckoit ocu [001] mepmeHAMKYJISIPHO BEKTOPY
MOJIAPU3AIMK  ONTHYECKOTO  (DeMTOCEKyHAHOTO wmMMImyiabca, a ocu [100]
MapajuieJIbHO BEKTOPY TMOJSPU3AIMU  AJICKTPUUYECKOTO MOJiA JETEKTUPYEMOro
UMITyJIbCA TEpPAreploBOTO HW3JIYUYEHUS MPU OJHOBPEMEHHOW OpHUEHTAIMU
MOCJCAHEH OCH TMApaUIeNIbHO WM MNEPOSHAUKYISIPHO BEKTOPY MOJSPU3AIUN

YKAa3aHHOT'O OIITHYCCKOI'O CI)GMTOCGKYHI[HOFO HMITYJIbCA.



B uyacTHOM ciyuyae BBIMOJHEHUS MPejiaraeMoro pabouero ysia AETEKTOpa
MMIYJIbCHOTO TEpPareploBOro H3IydYeHUA TpamneiuBUAHAA ONTHYECKAs MpHU3Ma
MOKET OBITh BBITIOJIHEHA M3 BBICOKOOMHOrO KpemHus ¢ yriiom 40°30° mexmay e
IpaHsAMH, 4YEpe3 KOTOPbIC OCYIIECTBIACTCA BBOJA JCTCKTUPYEMOrO HMITYJbCa

TEpareproBOro M3JydeHUs B yKa3aHHYIO B M. | MIACTHHY, W3TOTOBJICHHYIO W3

LiNDbO:s.

YKa3aHHBIA yroJl pacCUuTaH M3 YCJIOBHI UYEpEeHKOBCKOTO CHHXPOHHM3Ma
MEXIY UMIYJECOM TEPareprioBOro M3IYyUYCHHUS U ONTHYECKAM (HEMTOCEKYHTHBIM

umIysibcoM B kpuctayuie LiNbOs.

Ha ¢wur. 1 npencraBiaeHo cxemaTHUecKkoe H300paXeHUE TMPEIIaraeéMoro
pabouyero y3nma JETEKTOpa HWMITYJIbCHOTO TEpareproBOro UW3MydeHHs (C
BbIHECeHHBIMH 13 KpucTasuia LiNbO; ocamu [001] u [100]); Ha dwur. 2 — Bug cOoky
paboyero ysia AeTeKTOopa MUMIYJIHLCHOTO TEPAreprioBOTO M3IYUYEHHUsA, HA KOTOPOM
U300paKEH XOA WMIYJbCA TEPaAreploBOTO W3JIYYSHUS W 30HAUPYIOIIETO
OMTHYECKOTO (DEMTOCEKYHIHOTO HWMIYJbcOB B miactuae u3 LiNbOs; m
KpEeMHUEBOU Tipu3Me;, Ha ¢ur. 3 u 4 — TOCTPOEHBI CIEKTPAIbHBIE TUIOTHOCTH
AJIEKTPUUECKOTO TIONA MMIYJIbCAa TEPareploBOr0 H3NY4YEHUS, MOJYYCHHBIC B
nmpumepax | w 2 ¢ momomplo TpeaIaraeMoro pabodero ysma AeTeKTopa
MMITyJILCHOTO TE€PAreploOBOro0 M3JyYeHHUs MPH MCIONB30BAHUU BOJIOKOHHOTO Er’’
nasepa ¢ JmHON BoHBI 1550 HM (mpumep 1) u npu ucnons3oBarnm Ti:sapphire

nazepa ¢ anuHoi BosHbl 800 HM (mpumep 2).

[Ipemnaraemplii pabounii y3en JAETEKTOpa HWMITYJIbCHOTO TEparepLoBOro
u3nyuyeHus (cm.¢ur. 1) coctout m3 snexTpoontudeckoro kpuctamia LiNbO; B
dopme mmacTuHBl | W BBHIMONHAIOIIEH POJIb ONTHYECKOTO COEIUHUTEIBHOTO
AJIEMEHTA TPaNeUEeBUIHON ONTHYECKON MPU3MBI 2 W3 KPEMHHS, TI€ MECTOM
coeauHeHusa miacTuHel | w mpusmel 2 sasnserca rpanb AIDICIBI1; BxoaHoi
IPAHbIO0 TPANEUUECBUAHON ONTHUECKOW mpu3Mbl sBiAercs rpadnb AIDID2A2.

Coenunenue npusmbl U mwactunbl (rpanb A1B1C1D1) npoucxoaut npu moMorm
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rnybokoro ontudeckoro koHtakta. I'panm AAIDID, BBICIC, AIDID2A2

OITHYCCKHU ITOJIMPOBAHBI.

[Inactuna 1 BeimonHeHa u3 kpuctawia LiNbO;, kpucramiorpaduueckas och
[001] koTOpOTO OpHEHTHPOBAHA BAOJb I'PAHULIBI PA3/eia MIACTHHBI | U MPU3MBI 2
U KOTOpas OPHUEHTHUPOBAHA TEPICHAWKYJSIPHO HAMNPABICHUIO TOJIIPU3AINH
30HIUPYIOIIETO OTNITHYECKOTO (heMTOCEKyHIHOTO UMITYJIbCA, a
kpuctauiorpadguueckas ock [100] koTtoporo oOpHWEeHTHpOBaHA MMAPALICITHHO
BEKTOPY TOJIIPU3AIMHA JCTCKTHPYEMOTO WMITYJIbCA TEPAreprioBOr0 W3IyUCHHS H
MapajiyIeIbHO BEKTOPY MOJISPU3ANNANA YKAa3aHHOTO OMTHYECKOTO (PEeMTOCEKYHTHOTO
UMITyJIbca (aHHAs OPWEHTANA WCIOJIh30BAHA B MPHUBEAEHHBIX HUXKE TPHUMEPax

npoBepku 1 u 2).

Ontnueckas mpu3Ma 2 BBINOJHEHA TakUM O00pa3oM, UYTO OCTPBIA yrou
npusmbl o = 40°30° maxoautcsa mexay rpaneio AIDICIBI npusmsl 2, u eé

BHeIIHEH rpanbio AIDID2A2.

[Ipennaraemerii paboumii y3ed JETEKTOpPAa WMITYJIbCHOTO TEpParepioBoro

U3ITydeHUs padoTaeT CieayIomM 00pa3oMm:

30HAUPYIOMUNA ONTHYECKUN (PEeMTOCEKYHIHBIH HMIYJIbC (DOKYCHPYETCS Ha
BXOJHYIO TopueByto rpaib AAIDID mnactunsl 1, rae pacnpocTpaHsieTcs: BIOJb
onTrYecKor ocu. Mimmynbe TepareprioBoro u3mydeHus: (JOKYCHPYETCS B IJIACTHHY
1, npoxons cko3b rpanu AIDID2A2 u AIBICIDI npusmsl 2. PaGouuii y3en
YCTaHABJIMBAETCS TaKUM 00pa30M, YTOObI MaJICHUE 30HAMPYIOIIETO ONMTHYECKOTO
dbemTOoCcekyHaHOTO HMITynbca Ha Tpanb AAIDID mmactmael 1 w wmmmynibca
TeparepioBoro u3nyueHuss Ha rpaHb AIDID2A2 npusmsl 2 ObLJIO HOPMAJIbHBIM.
Yron a = 40°30° mexay npumbikaromei k 1uiactuHe 1 rpanpio AIDICIBI1 u
BHelIHeH rpanbio AIDID2A2 nonoOpan Tak, 4To0 NpU HOPMaJIbHOM MAaJACHUHU

MMITYJIbCA T€PArepuoBOro uanyueHus Ha rpanb A1DID2A?2 npusmsl 2 o0ecnieunTsb
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pacnpoCTpaHEHUE MMITYJIbCA TEPAreploOBOr0 HUMMYJbca MO YIJIoM YepeHKoBa

OTHOCHTEIHHO ONTHYECKOTO (heMTOCEKYHAHOTO uMMmyJjibca B kpuctawie LiNbO;,

[Tonspuzamuu  AIEKTPUUYSCKUX TMOJEH ONTHYECKOro (heMTOCEKYHIHOTO
HMMIYJIbCA U UMITYJIbCA TEPAre€pIIOBOTO U3IyUYCHUA OPTOTOHAJIbHBI ONTHYECKON OCH
kpuctayia LiNbO;, uTo MO3BOISAET AAaHHBIM HMMITYJIbCAM PACHPOCTPAHATHCS
BHYTPH TUTACTHHBI | Kak OOBIKHOBEHHBIM BOJHAM M HE MCHBITHIBATH MapPa3MTHOIO
BIUSAHUSA CcOOCTBeHHOro aByaydenpernomiieHuss LiNbO;. Ilox naeficTBuem
AIEKTPHUECKOTO TIOJIT TEPArepIioBOTO M3NydeHwus, 3a c4eéT 3¢dekra [lokkemnsca,

MMPOUCXOJUT USMCHCHHUC IOJIAPHU3aIUH OIITHYCCKOI'O CI)GMTOCGKYHI[HOI‘O HMIIYJIbCA.

Bmecte ¢ Ttem, mmactuna 1 w3 kpucrammia  LiNbOs; — wsmenstomas
MOJIAPU3AIMIO 30HAMPYIOMIETO ONTHUECKOTO (PEMTOCEKYHIHOTO HWMITYJIbCA IO
JNEUCTBUEM HJIEKTPUYECKOTO MOJIA MMIYJIbCa TEPArepuoBOr0 M3IYUEHHUS, UMEET
CIICAYIONIYIO OpHeHTammio Kpucramiorpaduueckori ocu [001]: manHas ock
OPUCHTUPOBAHA  MEPNECHAMKYJSPHO  BEKTOPY  NOJISPU3ALMH  ONTHYECKOTO
(beMTOCEKYHIHOTO  WMMIYJIbCa, UYTO TO3BOJIAET B3aUMHOMNEPNECHAUKYISAPHO
MOJIIPH30BAHHBIM ~ KOMITOHEHTAM ONTHUYECKOTO (PEeMTOCEKYHIHOTO HWMITYJIbCca
pacnpoCTPaHATLCA C OJAMHAKOBBIMU CKOPOCTSIMH M HE MCHBITHIBATH MApa3uTHOTO
BIUSHUAA cOOCTBeHHOTO aBynydenpenomiaeHus LiNbO;. Ilpu 3tom opueHTHpYS
kpuctauiorpadpuueckyro  och [100] mumactTmHBl 1 mapayutesHO  BEKTOPY
MOJISIPU3ALMKA  JETEKTUPYEMOT'O0 TEPAreplioBOro MU3JIyYeHUA W OJHOBPEMEHHO
MapajiyIeIbHO BEKTOPY TOJISIPU3AMUHA ONTHYECKOTO (DEMTOCEKYHIHOTO HMMITYJIhCA
MOXHO JOOHUTHCS MAKCHUMAJIbHOW YYBCTBHUTEJIIBHOCTH JETEKTOPA HMIYJIbCHOTO
TEPArepioBOr0 M3JIYYEHUS] NYTEM MAKCUMM3ALMU W3MEPSIEMbIX H3MEHEHUMN

MMOJEAPHU3ali 30HIUPYIOIICTO ONTUYCCKOT'O CI)GMTOCGKYHI[HOFO HUMIIYJIbCA.

O6ocHoBanue 3pdekTHBHON PabOTOCOCOOHOCTH TIpeIaraeMoro pabouero

Yy3J1a ACTCKTOPA UMITYJIBCHOI'O TCPArcpuoBOro U3JI1yudCHHA.
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YnowmsiayTas kpucrauiorpaduaeckas och [001] kpuctamnma LiNbO; sasnsercs
TaK)KE€ ONMTHYECKOW OChIO TAHHOTO KPUCTAIA (CM. KHUTY Ha PYCCK. f3. aBTOPOB
Apus A., FOx I1. «Ontuueckue BoaHB B Kpuctauiax», M. «Mup», 1987, ¢. 257),
CIIEAOBATEbHO  B3aMMHONEPNEHAUKYJAPHO  MOJIAPU30BAHHBIE ~ KOMIIOHEHTHI
ONTHYECKOTO  (DEMTOCEKYHIHOTO  HMITyJIbca OyAyT  pacmpoCTPAHATCA  C
OJIMHAKOBBIMHU CKOPOCTSIMH, YTO HE OyAeT NPUBOAUTH K MPOCTPAHCTBEHHOMY
pa3zeICHUIO YKA3aHHBIX KOMIIOHEHT ONTHYECKOTO (DEeMTOCEKYHIHOTO HMITYJIhCA.
Takum o0Opazom, ymaércs H30€XaTh HEXKEIATECIILHOTO BJIMAHHUS COOCTBEHHOTO
meynydenpenomiaeHuss  LiINbOs;. OpgHako  mpM JaHHOH — OpHEHTAIMH
KpUCTaUIorpauueckoii OCH  BEIMYMHA HEJIWHEHHOW monspu3anuu  OyaeT
MPOTOPIIMOHAJIbHA KOMIIOHEHTE TEH30pa HENMHEHHOW BOCTPUAMYUBOCTH d)),
KOTOpass MECHBINIE KOMIIOHCHTHI TEH30pa HETWHEHHOW BOCTIPHUUMYHUBOCTH d33,
KOTOPOW TMPOTOPHUOHAIBHA BEJIIMYMHA HEJIIMHEHHOW NOJAPU3AllMA B CXEME,
UCIONB3yEMOW B mpotoTune. UYUTo  MOXKET MNPHUBECTH K  CHUKEHHUIO

YYBCTBHUTCIIBHOCTH ACTCKTOPA HMITYJIBCHOI'O TCPArcpuoOBOIO U3JIYUCHUA.

Jlna mosiydeHus: mpUeMJIEeMON YYyBCTBUTEJIBHOCTU AETEKTOPA HMMITYJIHCHOTO
TEpPareproBOro  W3ayueHHWs  Kpuctawiorpadpmueckas ocb  [100]  Owima
OPUEHTHPOBAHA TMAPAJICIIEHO BEKTOPY TMOJIAPU3AIMH HUMIYJIbCa TEPareprioBOro
U3JIyUYCHUs]T W TMapajlieIbHO WM TEPHCHANKYJIPHO BEKTOPY TMOJIAPU3AIHH
ONITUYECKOTO  (PEMTOCEKYHIHOTO MMMyJbca. JlaHHOE B3aMMOPACMOJIOKEHHUE
KpUCTAIIOrpapuueckoil OCH U BEKTOPOB MOJSAPU3AIMNA UMITYJIbCA TEPArepIoBOTO
U3JTyUYCHUS] U ONTHYECKOTO (PEMTOCEKYHAHOTO HMITYJIbCA CIIEAYET W3 YCIIOBHS
MaKCUMHW3allMA 3HAYEHWUA HEIMHCWHOW TOJAPWU3alMA TPH  YCIIOBHM, UTO
kpuctauiorpaduueckass  oce  [001] «pmcrammma  LiNbO;  opueHTHpOBaHa
NEPICHANKYJIAPHO BEKTOPY TMOJSAPHU3AIMKA  ONTHYECKOTO  (HEMTOCEKYHTHOTO

VMMITYJIbCA.
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[Ipu 3TOM paccMOTPEHUE BEKTOPA HEJMHEWHOW MOJIAPU3ALMHA MTPH PATUYHBIX

MMOJEIPHU3aAIUAX UMITYJIBCA TCPArcpuoOBOIO H3TYUCHUA OXBATBIBACT CIIYUAM:

a) €Clii BEKTOp TMOJIAPU3AIMN HMMIYJbCa TEParepuoBOTO HU3IyUYCHUS
oproroHayieH kpuctautorpaduueckoii ocu [100], Torma HelmMHEHHAS TOIAPU3ALIAS

HpHHHMaeT BU:
P =2d,,E . E 1, sin(2B)cos(a,, ), (1)

rie dy; — KOMIIOHEHT T€H30pa HEIMHEWHOW BOCTIPUUMYHBOCTH,

Eopt — HAIpPAKCHHOCTb JJICKTPHUCCKOIO IIOJIA OINTHYCCKOIO CI)GMTOCGK}’HI[HOFO

AMITYJIbCa,
Erg, — HanpsKeHHOCTb  3JEKTPUYECKOTO TIOJISI  HMMITYJIbCA TEPareproBOro
W3JIy4YECHHUS,
B — yrom Mexay BEKTOpaMH MOJIIPU3AIlAd ONTHYECKOTO (PEeMTOCEKYHIHOTO

MMITYJIbCa U UMITYJIbCA TEPArePLOBOTO U3TYUYCHHUA,
Och — YEPEHKOBCKUM YTOJI.

06) Ecau BekTOop moNsApHW3alMM  HMMIYJIbCAa TEParepiioBOro H3IyUYEHHUS
napajuiesieH kpuctauiorpaguueckor ocu [100], To HenwHeHHas MOIApU3AIKUA

INPpUHUMACT BHUA.

P =-2d,,E, [E ., cos(2B). 2)

opt— THz

OdeBuHO, UYTO B CiIydae, KOTJa BEKTOP TMOJIAPU3ANNANA UMITYJIbCAa TEPArepIioBoro
U3IIydeHUs mapaieicH kpuctamiorpadudeckoii ocu [100], a yron f paBen mibo
0, mu60 /2 T.e. BEKTOP MOJAPU3AIMH ONTHIECKOTO (PEMTOCEKYHTHOTO UMITYJIbCA
nmapajuie]icH WM TEPICHANKYJSIpeH KpucTtamtorpadudeckoir ocu [100], To

3HAQUCHUE HEJIMHEWHOW MoJsApu3aluu OyAeT MaKCUMAaJbHbIM, TaKUM 00pa3oMm,
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MaKCUMAJIbHbBIMH 6YI[YT HU3MCPACMBIC MMOJEAPU3allMOHHEBIC HU3MCHCHHA B
30HIUPYIOIICM OITHYCCKOM CI)GMTOCGKYHI[HOM HMIIYJIBCC, WM KaK CJICACTBUC,

YYBCTBHUTCJIIBHOCTD ACTCKTOPA HMITYJIbCHOI'O TCPArcpuoBOIrO U3JTyUCHUA.

PabotocnocobHOCTS mpeaaracMoro padodero y3jia AeTeKTOpa UMITYIbCHOTO
TEParepoBOro M3JMy4YeHUs TPH MCIOJB30BAHUM HMCTOUHMKOB ONTHYECKHUX
(beMTOCEKYHHBIX HMITYJIbCOB C JUIMHOH BOJHBI B auamazoHe 800-1550 Hw,
o0eCreunBalomero  MOJaBJIeHHe  HETaTUBHBIX  3((}EKTOB  BHYTPEHHETO
JBYJTyYETIPETIOMIICHAS B AJIeKTpoonTHaeckoM kKpuctaute LiINbO; npu coxpanennn
BBICOKOTO CHEKTPAJIbHOTO PA3PCIICHUS, TMPUEMJIEMON UYBCTBUTEIBHOCTH, U
WCIOJIb30BAHUU CTAHAAPTHOM CXEMbl M3MEPEHUS MOIAPU3ALMOHHBIX H3MEHEHUHN
30HAUPYIOMIETO ONTHYECKOTO (DEMTOCEKYHJHOTO HMMIYJIbCa, BKIIIOYAOIICH
YETBEPTHBOJIHOBYIO TJIACTHHKY, pu3My BoacTtona u GanaHcHbIl POTOACTEKTOP,

MOATBEPAKACHA FKCIIEPUMEHTAIILHO IpuMepamu 1, 2.

[Tpumep 1.

JIuHeHHO TOJIAPU30BAHHBIA ONTHYECKANW (DEMTOCEKYHAHBIA HMMIYJbC OT
BoJiokoHHOTO Er3+ nazepa ¢ ueHTpasibHOW UIMHOW BOdHBL 1550 HM w
mmutenbHOCTRIO 70 ¢ dokycupoBanics Ha TUIACTAHY 1, BBITIOJHEHHYIO W3
kpuctauia LiINbOs ¢ pasmepamu 10X10X2 wmm. HmMmysnasc TeparepiioBoro
u3ydeHusi (POKyCHUPOBAJICA B TUTACTHHY 1, B KOTOPYIO TOTMaAall, MPOXOAS CKBO3b
npu3My 2 U3 BBICOKOOMHOTO KPEMHHS CO CJCAYIOIMUMHU TE€OMETPUUECKUMU
pasmepamu rpanb BB1 — 5.4 mwm, rpans B1CI — 10 MM, rpans AIB1 — 10 mmM,
rpaib A2B2 — 4 wmm. ['eHepauusda wuMIydabca TEpPareploBOrO H3IYUCHHS
porcxoauiia B (OTOMPOBOIAIIECH aHTEHHE, HAKAUaHHON WUMITYJIbCOM OT TOTO XKe
HUCTOYHMKA ONTHYECKOTO W3IIyUCHUsS, YTO CO3/ajl ONTHYSCKHA (PeMTOCEKYHTHBIH
ummysbe. [lomgpuzammm onTudeckoro (PeMTOCEKYHIHOTO MMITYJIhCa W UMITYJIHCA
TEParepIoBOro W3Ny4YeHH ObLTN MapajuiebHbl KpucTayuiorpaduaeckoi ocu [100]

KpucTalia. HN3meHeHue HaIIpaBJICHHUA BCKTOPA IIOJIAPU3aAIUH OITHYCCKOI'O
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(beMTOCEKYHIHOTO HWMITYyJIbca (PUKCHPOBAIOCH € TOMOIIBIO  CTaHAAPTHOM
DJUTUIICOMETPUYECKOM CXEMBI, COCTOAIIEH W3 YETBEPTHBOJHOBOW IUIACTHUHBI,
npusmbl  Bojacrona wm GamancHoro ¢oronpuémMHMKa. PaboTocmocoOHOCTH
NpeAIaracMoro  ysjia JIETeKTopa WMIYJIBCHOTO TEParepLoBOro MU3JIYyYECHUS
MIOATBEPKAAET  OKCIIEPUMEHTAIBHBIA  CHEKTP  TEParepLoBOr0  U3JIyYEHUs,

MOCTPOCHHBIN Ha (ur. 3.

[Tpumep 2.

JluHeHHO TONAPU30BAHHBIA ONTHYECKANM (DEMTOCEKYHIAHBIA HMMIYJBC OT
TBepaoTeabHOrO Ti:sapphire nasepa ¢ mHeHTpaimbHOM JauHOKM BOJNHBI 800 HM H
mmtensHOocThi0 100 e dokycupyeTcss Ha TUIacTUHY 1, BBITIOJIHEHHYIO W3
kpuctauia LiNbO; ¢ pasmepamm 10X10X2 wmm. TeparepuoBbiii  HMITYJIhC
(oxycupoBasics B MIaCTUHY 1, B KOTOPYIO TMOMAAN, TPOXOAS CKBO3b  MPHU3MY 2
13 BBICOKOOMHOTO KPEMHHS CO CIECAYIOIIMMH TeoMeTpuueckuMu pasmepamu BBI
— 5.4 mm, BICI — 10 mm, AIB1 — 10 mm, A2B2 — 4 mMm. ['eHepanms uminysbca
TEpPareproBOro HM3JYyUYEHHUS TMpOUCXoaWyia B Kpuctamwie ZnTe, HakadyaHHOTO
UMITyJIbCOM OT TOrO JK€ MCTOYHHKA ONTHYECKOTO W3IYyYECHHS, 4YTO CO3Jall
onTudeckuii  (emrocexkyHmHbI#  uMmmyasc.  [lomspuzammm  ONTHYECKOTO
(bEMTOCEKYHIHOTO  HMMITYyJIbca M HMIIyJIbca  TEPareproBOr0  W3JIyUCHUS
napajuielibHel - Kpuctaiorpaduueckoii ocu [100]. V3meHeHwe HampaBlICHHS
BEKTOPA MOJIAPU3AINH ONITHYECKOTO (PeMTOCEKYHIHOT'O UMITYJIbCa (PUKCHPOBAIIOCH
C TIOMOIIBKD CTAHJAPTHON BIUIMIICOMETPUUECKON CXEMbI, COCTOAIICH U3
YETBEPTHBOJIHOBOM  IJIAaCTUHBI, TOpu3Mbl  Bomymactona uw  GajaHCHOTO
doTonpuémurka. PaboTocmocoOHOCT,  TpeiaraeMoro  yi3jia  JIeTeKTopa
UMITYJIbCHOTO TEPAreploBOro MU3JIyYeHUA NOATBEPXKAACT HKCHEPUMEHTAJIbHBIN

CTIEKTP TEPareprioBOro U3IIyUCHHS, TOCTPOCHHBIN Ha (ur. 4.

[TomaBnenne HeratuBHBIX A(PPEKTOB BHYTPEHHETO ABYJIYUCHPEIOMIICHHS B
kpuctae-u3meputenie  LiNbO; pocturaercsi B OTCYTCTBHH JIOIOJTHHUTEIHHOMN

OITHUKHU B ACTCKTOPC HMIIYJIBCHOI'O TCPArcpuoOBOIO HM3JIYUCHHA I IIOAABJICHHA
15



3 eKTOB BHYTPEHHETO MBYJIYUETPEIIOMIICHHS W TOJYYSHO TPH COOIIIOACHUH
npeajiaraéMbix OpueHTanmii kpucrauiorpaduueckux oceit [001] u [100] wm
WCTOJIb30BaHUU Jlazepa ¢ aauHor BosiHBL 0,8-1,55 mMkm, BbIpaOaTHIBAIOIIETO
ONTHYECKUH (PEMTOCEKYHIHBIN UMMYJbC AmuTeabHOCThIO 70-100 . I[Tpuuém
CPaBHHUB TIOJYUCHHBIE CIIEKTPHI, MOCTPOCHHBIE HA (ur. 3 U ¢ur. 4, co creKTpom
TOJTyYCHHBIM TPH UCITOJIb30BaHuK TipotoTuna (cM. ¢wur. 2 (b) B cratbe Ha aHTII. sI3.
M. Tani and other «Efficient electrooptic sampling detection of terahertz radiation
via Cherenkov phase matching». OPTICS EXPRESS, 2011, v.19, Ne 21, p.19901-

19906) moxHO yOemuThCSA B COXPAHCHUH BHICOKOTO CIIEKTPAILHOTO PA3pPEIICHHUS.

[Tpumeps! 1 1 2 MOATBEPKAAIOT TAKXKE B CPABHEHUH C TPOTOTUIIOM MOJIE3HOE
pacllMpeHue  JMana3oHa  JONYCTUMbIX K  KMCHOJIb30BAHMID  MCTOUHHUKOB
ONTHYECKOTO W3JIYYEHHUsA, TaK KaK B TMPOTOTHIEC B KAUeCTBE MCTOYHHUKA
UCIIob30BaJICss  Toibko Ti:sapphire maszep ¢ jgummHOM BomHBI 800 HM,

XapaKTEePU3YIOIUHUCA 00ee HU3KUMH MOTPEONTETLCKUMHU CBOMCTBAMM.
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MIIK G02F1/03

®opmyJia u300peTeHust

Paboumnii y3es neTeKTopa HMIYJIbCHOI0 TeParepuoBOro U3JIy4eHus!

1. Pabouwmii y3en aAeTekTopa HMIMYJbCHOTO TEPAreploBOro H3Iy4YeHU,
COJICp KAIMNA 3JIEKTPOONTHUCCKUA KPUCTAJUI, BHITIOJHEHHBIH B BUJIEC TIJIACTUHBI,
W3TOTOBJIEHHOW M3 HUOOATa JUTHS, U MPO3PAYyHOl B TEparepiioBOM Iuara3oHe, U
TPANCUECBUIHYIO ONTHYECKYID TPU3MY, Pa3MEIIEHHYIO CBOWM  OOJbIIUM
OCHOBAHMEM HA YKA3aHHOU TJIACTUHE JIJI BBOJAA B HEE TEPareloBOro W3JIYyUCHHS,
00eCreunBaOIIMMU  JETEKTUPOBAHUE  TEPAreploBOr0  U3JIYUYEHUA  MYTEM
W3MCHECHHS HAIMpaBJICHUS BEKTOpPA MOJPU3AMMHA ONTHUECKOTO (HEeMTOCEKYHTHOTO
UMITyJIbCa TOJ JCHCTBUEM HJICKTPUUYECKOTO OIS ACTEKTUPYEMOTO HUMITYJIbCa
TepareproBoro wu3nydeHuss 3a cuetT s¢Pdexra I[lokkenmbca mpu obecreueHun
yciioBuii UepeHKOBCKOTO CHHXPOHM3MA, 3aJalOlero B3aUMHOE COOTBETCTBUE
CKOPOCTHBIX M TPOCTPAHCTBEHHBIX XapPaKTEPUCTHK HMIYJIbCa TEPareproBoro
U3JIyYCHUS] H  YKA3aHHOTO  ONTHYECKOTO  (PEMTOCEKYHAHOTO  HMMITYJIbCa,

OTIMYAIOIIMHACA TeM, YTO IpeagaraeMblii paboumii y3en COAep)KUT YHMOMSHYThIE

ANICKTPOONTHUECCKUA KPUCTAJZT M ONTHYECKYIO TIPU3MY, OOECTICUMBAIOIIIHE
JNETEKTUPOBAHUE MMITYJIbCA TEPAreploBOro HJIYUYEHUS MyTEM H3MEHECHHS
HaMnpaBJIeHHU BEKTOPA MOJIAPHU3AIMU CO3AaBAEMOT0 JIa3epoM ¢ JTHHOM BoJHBI 800-
1550 HM onTHueckoro (HDEMTOCEKYHIHOTO MMMYyJbca AmuTeasHocThio 70-100 de
Mo IEHCTBUEM SJICKTPUUECKOTO MOJIsi AETEKTUPYEMOI0 UMITYJIbCa TEPArepIioBOrO
U3JIyYEHUs, TPUUYEM TUIACTUHA YIMOMSHYTOrO KPUCTAJIa BBHIMOJHEHA C YCJIOBUEM
opueHTamuu e¢ kpucramiorpadudueckoit ocu [001] meprneHIHKYISIPHO BEKTOPY
MOJISIPU3ALINHI ONMTUYECKOTO (heMTOCEeKyHTHOTO UMITYJIbCA, a
kpuctaorpadpuueckoii  ocm  [100] mapamienpbHO BEKTOpPY — IMOJISPH3AIUH
ANEKTPUUYECKOTO MOJIA AETEKTUPYEMOr0 UMIYJIbCA TEPAreplOBOTO U3IYYEHUA MTPU

OHHOBpeMeHHOﬁ OpHCHTaluH MOCJICTHEH ocHu mapajuiCJibHO HIn



MEPIECHANKYJISIPHO BEKTOPY  MOJIAPU3ALMU YKA3aHHOTO ONTHYECKOTO

(heMTOCEKYHTHOTO UMITYJIbCA.

2. PaGoumii y3en mo m. 1, omMyarommics TeM, 4YTO TpamneUuBUAHASA

ONTHYECKAs TMPU3Ma BBHIMIOJIHEHA W3 BBHICOKOOMHOrO KpeMHusa ¢ yriiom 40°30°
MEXIY €€ TpaHsAMH, 4Yepe3 KOTOpbI€ OCYIIECTBISAETCA BBOJ JAECTEKTHPYEMOTO
TEParepIoBOro M3JIy4eHUS B YKa3aHHYIO B M. | MIaCTHHY, M3TOTOBJICHHYIO H3

HHAOOATA JINTHS.
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