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Pedepar. CeToBoe camopa3pylIeHHe-AerpaJalisi BTOPOro THIIA HAOII0AN0Ch B 00pasiax IOIyIPOBOJHUKOBBIX Ja3epOB
C DJICKTPOHHBIM HAaKAaUMBAHHEM DHEPIUH C BBICOKOI ONTHYECKOH OJHOPOJHOCTBHIO M XOPOLIMM KaueCTBOM 00pabOTKH I0-
BEPXHOCTH. B 3THX 00pa3iax MosBISUINCH IIOBPEXKICHNUS B BHJE IIHYPOB, IIEPIEHANKYIISIPHEIX TOpIiaM pe3oHaTopa. CoriacHo
HMMEIOIIUMCS TIPECTABICHHUSM O IPOXOXKIEHIH MOIIHEIX CBETOBBIX ITOTOKOB Yepe3 pa3sIMUHbIEe CPE/Ibl, BOSHUKHOBEHHE Y3KIX
CBETOBBIX KaHAJIOB OOYCIIOBIEHO SIBICHHEM CaMO(OKYCHpPOBKH. OHO OTHOCHTCS K (DyHIaMCHTAJIbHBIM (DM3MYECKHM MeXa-
HH3MaM PacIpOCTPaHEHHs JIa3epPHOTO U3JIyYEeHHs U 00YyCIIOBJICHO HEJIMHEHHBIMH SIBICHHSMH, BO3HHKAIOIIMMU B Cpele IO
BO3JEHCTBHEM MOIIHOTO JIa3epHOro u3nydeHus. Pusnyeckas npuuynHa caMO(pOKYCHPOBKM — BO3pAacTaHHME IOKa3aTels
HPEIOMIICHUS 71 B CHJIBHOM CBETOBOM I1oJie. TerioBas caMooKycCHpOBKa — HanOoJjiee BeposATHAs NPUYMHA IIepepacipenelie-
HHS M3JIy4eHHs B aKTUBHOU 00acTH kpuctayuia. OTHaKo HEe HCKIIIOUEHO, YTO Ha HAaYAJIbHOM ITalle BOSHUKHOBEHHS CBETOBBIX
KaHAJIOB ONPE/IENCHHYIO POJIb UTPAeT POCT HHTCHCUBHOCTH M3JIYYECHHS B OTAECJIBHBIX yYaCTKaxX KpPUCTaJlIa W3-32 HECTAOMIIb-
HOCTH IeHepauuu 1100 HeOonbIuX (uIyKTyaluui INIOTHOCTH TOKa Hakauku. Jlanee npouece nmpruodperaeT JaBUHHBIN Xapak-
Tep, MOCKOJIbKY JOKAIU3ALMS JIydya B KaHaJIe YBEIMYMBACT INIOTHOCTh CBETOBOIO M3JIy4YEHHMS, YTO MOXKET IIPUBOAUTH K Iepe-
IpeBy BEILIECTBA U BKIIIOYCHHIO MEXaHU3Ma TEIUIOBOH caMO(OKyCHPOBKHU. BhINOIHEHHBIE HCCIIEIOBAHUS TIOKA3aIIH, YTO MaK-
CHMaJIbHOW YCTOIYMBOCTBIO K IIpoLieccaM Jerpajaliid 00JNafaroT ONTHYECKU OJHOPOJHBIC KPUCTAUIBl. B HHX BenM4nHA
KPUTHYECKON MOIIHOCTH CBETOBOTO DaspyLICHHs OIPEAENSeTCS IMOpOroM camMo(OKYCHPOBKH M3IIy4YEHHS B MarepHalle.
TTOCKOIBKY HeTMHEIHAs T06aBKa K MOKA3aTeNo MPeoMIeH s An = n,E” Ha Mopore caMo()OKyCHPOBKH ONPEIENAETCS H3MEHEHHEM
KOHIICHTPAITMH HePaBHOBECHBIX HocuTeneit AN(E”), To caMa BeIHYHHA MAKCHMATLHOR (IIyKTyars AN, IPOIOpPIHOHAILHA 3Ha-
YeHMIO KOHIEHTPAIINH HEPAaBHOBECHBIX HOCHTENEH Ha TTOpore TeHeparmn ANy, # OTHOCHTETFHOMY TIPEBBIIEHHIO TIOPOTa TeHepa-
i J = (j—j,)/j,. Takum oOpa3zom, HH3Kasl ITOpOroBasi KOHIIEHTpAIWsI HEPaBHOBECHBIX HOCHTENEH SIBISIETCS OIHUM W3 YCIIOBHI
YBENYEHHs YCTOMYMBOCTH MaTepuaia K MpoleccaMm JAerpajalyu. B JTerupoBaHHBIX KpuCTamIax AN, MEHbIIE, 4eM B COOCT-
BEHHBIX MaTepHanax. 9To, BO3MOXKHO, H OOBACHSET JOCTATOYHO OONBINNE 3HAYeHHE P, B ONTUMAIBHO JTETHPOBAHHOM OHODOI-
HoM n-GaAs. Menpime 3HaueHus P, B 00pasnax p-TUIa, TeTHPOBAHHBIX IIHKOM, MOTYT OBITH CBSI3aHBI HE TOJBKO C HEOAHOPOJI-
HOCTBIO 3TUX KPHCTAJUIOB, HO U ¢ OOJBILIMMH OpOraMu reHepauyi. Kpome Toro, cedeHre NOIIOMECHUS U3ITyYeHHUs IbIPKaMHU TIPH-
MepHO B 3—4 pa3za 0oJIblIIe, 4eM SIIEKTPOHAMH, YTO TAKXKE MOXKET CHIDKATh ITOPOT caMopaspyieHus Jazepos. [Ipu 7'= 300 K moporu
TeHepaIyH BEIIIE, YTO, €CTECTBEHHO, CHIDKAET BEIMUNHY ITOpOra CaMO(pOKYCHPOBKHL
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Abstract. Light self-destruction-degradation of the second type has been observed in samples of semiconductor lasers with
electronic energy pumping with high optical homogeneity and good quality of surface treatment. In these samples, damage
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appeared in the form of cords perpendicular to the ends of the resonator. According to the current understanding of the pas-
sage of powerful light streams through various media, the emergence of narrow light channels is due to the phenomenon of
self-focusing. It refers to the fundamental physical mechanisms of propagation of laser radiation and is caused by nonlinear
phenomena arising in a medium under the influence of high-power laser radiation. The physical reason for self-focusing is an
increase in the refractive index # in a strong light field. Thermal self-focusing is the most probable cause of radiation redistri-
bution in the active region of the crystal. However, it is possible that in the initial stage of the appearance of light channels
a certain role is played by the growth of the intensity of radiation in certain sections of the crystal because of the instability
of generation or small fluctuations in the pump current density. Then the process acquires an avalanche character, since the
localization of the ray in the channel increases the density of light radiation which can lead to overheating of the substance
and the activation of the thermal self-focusing mechanism. The experiments performed in this paper have shown that optically
homogeneous crystals possess maximum resistance to degradation processes. In them, the critical power of light destruction
is determined by the self-focusing threshold of radiation in a material. Since the nonlinear addition to the refractive index
An = n,E” at the self-focusing threshold is determined by the change in the concentration of non-equilibrium carriers AN(E>),
the value of the maximum fluctuation AN,,,, itself is proportional to the value of the non-equilibrium carrier concentration at
the generation threshold AN, and the relative excess of the generation threshold J = (j —j,)/j,. Thus, a low threshold con-
centration of non-equilibrium carriers is one of the conditions for increasing material resistance to degradation processes.
In doped crystals AN, is less than in pure materials. This, perhaps, explains the rather higher value of Py, in the optimal-
ly doped homogeneous n-GaAs. Smaller values of P, in p-type samples doped with zinc can be associated not only with
the inhomogeneity of these crystals, but also with large generation thresholds. In addition, the cross section for absorption of
radiation by holes is about 3—4 times larger than by electrons, which can also reduce the self-destruction threshold
of lasers. At 7= 300 K, the lasing thresholds are higher that naturally reduces the value of the self-focusing threshold.
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BBenenue

Nzydenune mpolieccoB Aerpaganuyd HCTOYHUKOB
KOT€PEHTHOTO M3ITyYeHHUS U BO3MOXHBIX MyTEeH MX
yCTpaHEeHHs MPEICTaBIsIeT coO00l QyHIaMEeHTab-
HYIO TIpo0IieMy Jia3epHON TeXHHUKH. Pemenue 3toit
MpOONIEMBI  OTIpEe/IeIIsieT MPAaKTHUECKOe IpHMEHe-
HUE JIa3epOB B Pa3IMUHBIX 00JACTAX HAYKU M TEX-
HuKU. PaHee aBTopaMu CTaTbu OBLIIO OTMEYEHO,
YTO IDIOTHOCTH JUCIIOKAIlMA BHYTPH JIa3€PHOTO
KPUCTAJUTa YBEIMYMBAECTCS C yBEITMYCHHWEM MOIII-
HOCTH cobcTBeHHOTO HM3myueHus [1]. Ilpm sTom
BO3HUKAET IMCIOKAIIMOHHAs JIaBWHA, BBI3HIBAO-
mas o0pa3oBaHWE MHUKPO- M MaKpOTpEIIMH, pas-
PYIIAOIMNX KPUCTALUL. DTO TPHUBOIUT K HeobOpa-
THUMOMY TIaJICHHIO MOIITHOCTH M3ITyYeHUs U YBEIH-
YEHHIO TTOPOTa TeHEPAIHH.

PaccmorpuM namHyI0 TpobieMy Ha NpHMepe
Ja3epoB C JJIEKTPOHHBIM HaKayMBaHUEM DHeEp-
ruu [2-5], KOTOpbIe MMEIOT OIpeAesiCHHbIE Ipe-
UMYIIECTBA C TOYKM 3PEHHs] W3yYeHHs B HHUX
(u3nUecKuxX TMpOIEeccoB JAerpajanuu. JTo 00y-
CIIOBJICHO JIOBOJIBHO OOJBIINM pa3MepoM paboueit
o0jacT KpHcCTaljla U BO3MOXKHOCTBIO TOAPOOHO
uccnenoBarh AeeKThl MPAKTUIECKU B JTH000M TOU-
K€ BHYTPH AKTHBHOTO CJIOSI U Ha TMOBEPXHOCTH
obpasua. [Ipu 3ToM yI0OHO HCTIONB30BaTh KPUCTAII-
JBI Pa3HBIMU TUIIOB M C Pa3HBIMH HCXOJHBIMHU Xa-
paKkTepUCTHKaMH, B TOM YHCIE C BBICOKOH ONTHYE-
CKOHM OTHOPOJHOCTBIO.

IKCnepUMEHTATbHBIE Pe3yJIbTATHI
U 00CyKIeHue

B cratbe mpezncTaBieHBl pe3yNbTaThl HKCIEPH-
MEHTAJIBHBIX MCCIICIOBAHUN TIPOIIECCOB JIErPaIaIlui
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MOJTYTIPOBOAHMKOBBIX JIa3epOB IO/ BO3AEHCTBHEM
COOCTBEHHOTO Ja3epHOoro usinydeHus. Hccienosa-
HUSI MPOBOIWINCH HA PaJUalliOHHO MOAM(HLIUPO-
BaHHBIX C IIOMOIIBI0 HOHM3UPYIOUIMX H3ITy4CHUH
KpHUCTAJIaX apCeHuIa rajulisl U CylbQuaa KaaMmus,
THIMHBIX TPEICTABHIENX  IOYIPOBOJHHUKOBEIX
coemuuenmii tpymn A°B’ u A’B®. Momudukaro
BBIIIOJHSUIM C ILIEJIBIO CO3/IaHMS ONTHYECKU OIHO-
POAHBIX cped ¢ (IyKTyauusiMH TOKas3aTesns Tpe-
nomiueHuss B amamasone An~10°-10" [4-7].
s Bcex MCCIeNOBaHHBIX 00pa3lioB MMENa MECTO
Jerpajauds TOA  BO3ICHCTBHEM COOCTBEHHOT'O
Ja3epHOTO M3JIydeHHsA. 3HAUCHHWE KPUTUYECKOM
IUIOTHOCTH MOILHOCTH CBETOBOTO  Pa3pyLICHUS
OIITUYECKH OJHOPOIHBIX KPHCTAJUIOB OBLIO Mak-
CHUMaJIbHBIM M Ha HEKOTOPBIX 00pa3lax COCTaBIs-
10 Py~ (2-17) MBrt/cMm>. Jlerpamamusi compoBOK-
Jlaach pa3pylIeHUEM MAaTpPHIbI KPUCTAILIA, PE3KUM
BO3pacTaHUEM IUIOTHOCTU AMCIIOKaluWi, JOCTHUIaio-
meit Bemmunasr N, > (10°-10") eM?, mexanmde-
CKMM pa3pylleHHEM TOBEPXHOCTH TOPIIOB PE30Ha-
TOpa, HEOOPaTUMBIM MaJEHUEM MOIIHOCTH H3IIyde-
HUSL 4 yBEIMYEHHEM Mopora rerepauuu [1, 6, 8].
Uccnenosanuch o6pasisl ¢ An~ 107107 u duyk-
Tyalluel  KOHIEHTpalMyd CBOOOAHBIX  HOCHTE-
neit N~ (10°-10') cm”. VcranoBneno, uto mpu
JOCTIKEHUH OOJIBLINX CBETOBBIX MOTOKOB HA 00pas-
nax u3 GaAs, 3peKkTHBHOCTH KOTOPBIX OblIa OoJee
14 %, npu 7= 80 K nabmonanocs HeoOpaTnmMoe ma-
JEHHE MOIIHOCTH JIA3€PHOTO M3JIyUCHUsI, COIIPOBOX-
JaroIeecs: paspyleniueM kpuctamia. [loBpexxnenns
BO3HHUKAJIM KaK pe3yJIbTaT BO3AEHCTBUS CBETOBOTO
MOTOKA, TEHEPUPYEMOT0 J1azepoM (puc. 1).
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Puc. 1. 3aBHCHMOCTh MOLTHOCTH M3IYUYCHHS Jla3epa HA OCHOBE
ONTHYECK! OJHOPOTHOTO KpHCTAILIA (An ~ 10’3) GaAs
oT ToTHOCTH Toka Hakauyku pu 7= 80 K (a) u 7=300 K (b):
1, 2 — o merpagauuy; 1°, 2" — mocne aerpananuu
Fig. 1. Dependence of radiation power of laser based
on optically homogeneous crystal (An ~ 107°) GaAs
on pumping current density at 7= 80 K (a) and 7= 300 K (b):
1, 2 — before degradation; 1', 2' — after degradation

CymecTBy1o1asi KOppeisauus BeJIMYUHBI BHEILI-
Hel auddepeHnanbHOi KBAaHTOBOU () (EeKTHBHO-
CTH T4 CO 3HaYeHHEM Py, T03BOJIMIIA HCIIOIb30BATh
9KCNIEPUMEHTATBHYIO0 3aBHCUMOCTh Pp(Ng) s
OLICHKU BEJNWYHMHBI KPUTHUYECKOH MOIIHOCTU pa3-

pyIICHHS B TaHHOM MaTepuane (puc. 2).
P, , MBt/em”
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Puc. 2. 3aBUCUMOCTb KPUTUYECKOIO IIOTOKA JIA3€pPHOTO
W3JTydeHUs OT BHEIIHEH nuddepeHnnaabHol KBaHTOBOM
3G PEKTUBHOCTH ONITHYECKH OTHOPOAHBIX KprcTauioB GaAs
npu 7' =80 K: o0 — n-tumn, An ~ 10’6; ® — p-tuI, An ~ 107

Fig. 2. Dependence of critical laser radiation flux
on external differential quantum efficiency of optically
homogeneous GaAs crystals at 7= 80 K:

o — n-type, An ~ 10°%; ® — p-type, An ~ 107°

Kputnyeckas mIOTHOCTh MOITHOCTH pa3pylie-
mus P, npu T=80 K cocrabmsuia 3-17 MBr/cm?,
npu T =300 K — P, = (2-7) MBt/c™” [4, 5]. TIpo-
ueccel aerpagamuu npu 80 K compoBoxkaanuch
3HAYUTEIHHBIMA MEXaHUYECKUMHU Pa3pyIICHUSIMH
MTOBEPXHOCTH 3€PKaJ Pe30HATOpa, KOTOPhIE WHOT-
Jla PacHpOCTPaHSIIUCh 3a TPEneiasl aKTHBHOTO
cnost (1. e. >5 mkMm). OTMETHM, YTO MEXaHHYe-
CKHe paspylieHus jiazepoB, kak mpu 300 K, Ttak u
npu 80 K, cBsi3aHBI C BOSHUKHOBEHHEM B 3TUX 00-
pasnax AWCIIOKAIIMOHHOW JIABUHBI, 00Pa3yoIIeics
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oJI JIelicTBUEM COOCTBEHHOI'O JIA3€PHOTO H3ITyde-
HUS BHYTPH pe30HATOpa Jiazepa W MPHBOJSIICH
K BO3HUKHOBEHHUIO MUKPO- U MakpoTpemuH [ 1, 8].
Jl0 BOBHUKHOBEHHSI JTUCIOKAIMOHHOW JIaBUHBI
BEIMYMHA KPUTHYECKOW IUIOTHOCTA MOIIHOCTH
u3ydeHus P, 3aBucena OT HCXOAHBIX CBOWCTB
apceHu/ia TaJUIMsl U B MEPBYIO O4Yepeab — OT HC-
XOJHOW TUIOTHOCTH JHCJIOKAlMA B KpUCTAJIE.
B o0Opasnax, rme mcxomHasl TUIOTHOCTH JHMCIIOKa-
umit cocrasmsina >10° cM ?, oHa Gbina KpaifHe Ma-
noit (P = (2-4) MBT/cM®) 10 CPaBHEHHIO C KpPH-
CTalUIAMH C TUIOTHOCTBIO JWCIOKamuii Np =
=(1-5)- 10° cm %, e Py =(10-15) MB1/cm’.
Benmnuuna P, 3aBucena Takke OT THIA Jie-
TUPYIOIICH MPUMECH: B KPUCTA/UIAX p-THIA, Jie-
TUPOBAaHHBIX  IIMHKOM, OHa OblIa MEHEe
3-10 MBt/em®. C pocTOM  ypoBHA  JlernpoBa-
Hust (temmnyp, N> 10" cv) snauenme P, yMeHb-
1aJI0Ch, YTO OOYCIIOBJICHO yBEIMYEHHEM ILIIOTHO-
CTH W pa3Mepa MHUKPOHEOJHOPOJHOCTEH. B smu-
TaKCHANBHBIX 00pa3lax, JerHpOBaHHBIX OJIOBOM
10 (3-4)- 10" cv, 3nauenne P, He yMeHblIa-
JIOCh, YTO CBUJCTEILCTBYET O O0OJiee BBICOKOU
ONTUYECKON MPOYHOCTH TaKuX Matepuaios. Ciaabo
JICTUPOBAaHHBIC KPHUCTA/UIBI W HEJICTUPOBAHHbBIC
AMUTAKCHAJIbHBIC 00pa3iibl ObUIM TAaKXKE OJHOPOJI-
Hbl. OfHaKo Benu4MHA Py, B HUX ObLIa HECKOJIBKO
MEHBIIIC, YeM B JISTHPOBAHHBIX. DTO 0OyCIIOBIIE-
HO OOJIBIIION WCXOMHON TUTOTHOCTBIO JHCIOKa-
it (Np~ 10* cm?), a Takxke Gomee BBICOKHMH
3HAYCHUSIMH TIOPOTOBOM IJIOTHOCTH TOKa (OCOOCH-
vHo npu 7T=300 K) B 3tux obOpasuax. Cruenyer
3aMETUTh, YTO MEXaHW4Yeckue cBoiicTBa GaAs 3a-
BHUCAT OT YPOBHS JICTUPOBAHUS MEJIKHUMH JOHO-
pamu, ¥ MpU OONBIINX KOHIEHTPAIMIX MPUMECH
Habmonaercs addekr ero ynpounenus [9—11].
YcraHOBNIEHO, YTO Jerpajaius COIpPOBOXIa-
eTCsl 00pa3oBaHUEM OOJIBIIOrO KOJMYECTBA JIHC-
JIOKaIi B aKTHBHOM 00JIaCTH JIa3€pOB, UYTO B UTO-
re MPUBOTUT K KaTacTPO(MUUECKHUM TIOCIEACT-
BwsM [1, 4, 5, 8]. IToTHOCTD mUCTIOKAITUi B 3TOM
o6nactu cocrasisia 102-10" CM_2, a 3TO CBHUJE-
TENBCTBYET O BOSHHUKHOBEHHWH B HUX JHMCIOKAIIH-
OHHOM J1aBuHHI [ 1, 8].
3apokIeHre UCIOKAWi TPEIIeCTBYeT XPYyII-
KOMY DPa3pylIeHHI0 MaTepuana. DTO CHUXKAET Me-
XaHWYECKYI0 TPOYHOCTH 00paslia ¥ YMEHBIIIAeT
BEJIMYMHY TOPOTa ONTHYECKOTo paspylieHus. B Ta-
kux oOpa3nax HaONIOJANINCh POCT MOPOTOBOU
IUIOTHOCTU TOKa, majeHue 3((HEeKTUBHOCTHU Ja3ep-
HOTO M3IIy4yeHHUs B 2—3 pa3a U HEpaBHOMEPHOCTH
CBEUCHHUS aKTUBHOM O0JIaCTHM B pe3yjibTare BO3-
pacTaHus CTPYKTYpHOH HEOJTHOPOJHOCTH KpH-
ctayioB. [locne ynaneHus: BepXHETo HapyIIEHHOTO
clos TyTeM OOMOAapIMpPOBKH HHU3KODHEPTETHIC-
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CKUMH HOHaMH aproHa B BaKyyMe€ OTMEYanoch
yBeJIMUEHHE Mopora paspyiuenus B 1,5-2 paza.

[Mpouecch aerpagauun nazepos u3 CdS nmeror
Te e 3aKOHOMEPHOCTH, 9TO M GaAs, U 0OBICHSIOT-
Csl TEMH K€ MEXaHM3MaMH, B Pe3yJbTaTe KOTOPBIX
TeHEePHUPYIOTCS TUCIOKAIIUK, OJJHAKO XapaKTeph3y-
FOTCSl MEHBITNMH 3HAYEHHUAMH IUIOTHOCTH MOIIIHO-
CTH paspymienns — npumepro (2—5) MBt/eM® [1, 6].
B cunpHO nerupoBanHbIX Kpuctaimiax CdS 3Have-
HUE KPUTHYECKOW IUIOTHOCTH MOIIHOCTH oKasa-
nock Gombie mpuMepHo Ha (7—10) MBT/cM?, yem
y OOJBIIMHCTBA OOpPA3IOB, CIICIUAIEHO HEIETrH-
POBaHHBIX.

Hapsiny ¢ BBICOKMMH 3HEPreTHYeCKUMH Iapa-
MeTpaMH, TaKoW MaTepuan obnamaer OoJbIIei
OINITUYECKOW OJHOPOJHOCTBIO, TOCKOJIBKY POJIb
COOCTBEHHBIX Je(PEKTOB B YCIOBUSIX BBICOKOH
KOHIICHTpAIIMK CBOOOJHBIX HOCUTEJEU 3apsiia U B
MIPUCYTCTBUU MEIKUX JICTUPYIOIIUX MpUMecei Me-
Hee cymiecTBeHHa [12, 13]. YcranosneHo, 4to Jie-
THPOBaHHBIE HEOHOM METOJIOM HOHHOW HMMILIAHTa-
man  kpuctamel CdS (N>10" om™) obmagamn
HanboJiee BEICOKOH OJHOPOIHOCTHIO CBEUEHUS MPH
CKaHUPOBAaHUM ITYYKOM 3JIEKTPOHOB BIIONIb TPaHU
pe3onaropa (puc. 3). HeomHOpOIHOCTh CBEUCHUS
ymensmanack ¢ 80-90 % no 20-30 %, uyro u mpu-
BEJIO K pocTy Py, 10 7 - 10° Br/em® (puc. 4). Taxoke
YBEJIMUMINChL 3HaueHus P, B kpucramiax CdS,
pasraMoOHHO JIETHPOBAHHBIX MEIKUMH aKIENTOp-

HBIMU TIPUMECAMU U30TOIIOB IMajljiaanusd (108 Pd)

cepebpa (logAg) (N~ (10"-10") em): mipu

T—80 K P, ~ 10° Br/ew’, mpu T=300 K
o~ 6 10° Br/em’.

I/I3no>1<eHHoe MOKAa3bIBAET, YTO MpolLiecc Aerpa-
Jalyy MOJIYIIPOBOJHHUKOBEBIX JIa3€pPOB MPAMO CBA-
3aH C TeHepalued W pa3MHOXKEHHEM JUCIOKaIUN
BO BpeMs paboThl 1azepa [1, 8].

a b c

MomnHocTh
U3ITYYCHUS
[\o)

—_
—_
—_—
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Puc. 3. Pacipenienenue MOIIHOCTH Ja3epHOTO U3ITyYEHHS
110 JUTHE ONTHYECKH OJHOPOJIHBIX KPHCTAILIOB CdS
(a—An~10"%b—An ~107; ¢ — An ~10~*), merupoBaHHBIX
HEOHOM /:[03014 1,5- 10" uon. CM 2 , TIpH HJIOTHOCTI/I
toka (T =80 K) 1—j=2Alem’; 2 —j=15 Alem?

Fig. 3. Distribution of laser radiation power along length
of optlcally homogeneous CdS crystals
(a—An~10"°%b—An~10" c An ~107%, neon doped
with dose of 1.5 - 1014 ion cm , at current dens1ty (T=80K):
1—j=2Alcm?%; 2 —j=15 Alem?
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Puc. 4. Barr-amnepHble XapaKTepUCTUKU U3y YEHUs
ONTHYECKH OJHOPOAHBIX KpuctayuioB CdS:
CIIJIOIIHbIE INHUH — HENETUPOBAaHHBIE KPHCTANIIbI,

An ~104, 10’3, .; IyHKTHP — JICTUPOBAHHBIE HEOHOM,
An~10*(T=80K, N~ 10" cm

Fig. 4. Watt-ampere characteristics of radiation of optically
homogeneous CdS crystals: solid lines — undoped crystals,
An ~107, 1073, ...; dotted lines — doped with neon,
An~10*(T=80K,N~ 10" cm™

I[Ipn KpuUTHYECKHX 3HAYEHUSAX IUIOTHOCTHU
MOIIIHOCTY W3ITyYeHUS W TUIOTHOCTH JHUCIOKAIWN
MIPOUCXOANT MEXaHHUECKOe pa3pylieHHe MaTPHUIIbI
kpuctaiia. [1omoOHbI BBIBOA 00 OIpenensromeM
(moMUHMpYIOIIEM) BIUSHUH TUCIOKAIIUI HA KaTa-
CTpOHUUECKYIO JIeTpajalliio TOATBEPKIACTCS pe-
3yJIbTaTaMd  SKCHEPUMEHTABHBIX — HCCIIeIOBaHHUN
B cwibHO jermpoBaHHBIX (N>1-10"%  cm?)
kpuctamiax GaAs, GaAlAs u GaSb, B KOTOpBIX
HaOmomancs dS(MdeKT yBETWUUEHHWS ONTHYCCKOM
npoyHocTH JazepoB [9, 10]. 3HaueHue MOIIHOCTU
W3y4eHHs C YBETWMEHHEM IETHPOBAHUA BO3pac-
tano 10 P=10" Br, a B HelerHpoBaHHBIX KpU-
CTaJIaxX MeXaHUYeCKOe pa3pyIlleHre Ha0lto1anoch
mpu P = (300-500) Bt. Takum obOpa3zoM, CHIBLHOE
JIETUPOBAaHNE TPEMATCTBYET TeHEPAUN U Pa3MHO-
JKeHuto qucinokanyii [9, 10], a ¢ HUM — nerpagarim
nasepa.

[IpoBeneHHBIE HAKCIIEPUMEHTHI MOATBEPKIAIOT
pa3pabotanHyi0 B [1] TeopeTHUECKy:0O MOHENb O
NpsIMOM  B3aUMOJEUCTBUM HCXOAHBIX IUCIOKALMI
C COOCTBEHHBIM H3IIyYEHHEM Jia3zepa, pH KOTOPOM
Ha HHX TIOTJIONIAETCS 3HAYMTEIbHAS OISl CBETOBOU
MOIITHOCTH. JTO ¥ TPUBOANT, B KOHEYHOM CHYETE,
K cCaMOpa3pyIICHUIO U Jerpaganyu gazepa [1, §].

BbIBO/IbI

1. [Ipomieccel  nerpamanmuu  MOMYTIPOBOIAHH-
KOBBIX JIa3epOB 3aBUCSAT OT HCXOIHBIX CBOWCTB
AKTUBHOW CpeNbl, COCTOSHUSI €€ IOBEPXHOCTH U
ycinoBuid BO3OyxkmeHus. [IpuMeHeHne ONTHYECKH
OJTHOPOJIHBIX MAaTEPUANIOB C ONTHMAaJIbHBIM JIETH-
pOBaHHEM COOTBETCTBYIOIIUMH TIPUMECSIMH H C
XOpOoIIo 00pabOTaHHON IMOBEPXHOCTBIO SIBISICTCS
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OCHOBHBIM (DaKTOPOM, ONPEICIAIONUM HX CIO-
COOHOCTh K JJIUTENBHOW, yCTOWYHBOH paboTe B
pOJIN aKTUBHOMW JIA3€PHOM Cpeabl U MO3BONISET Cy-
IIECTBCHHO TMOBBICUTH KPUTUYCCKUEC 3HAYCHUA
MOIIHOCTH pa3pyILIEHUs JIa3€POB.

2. Takum o00pa3oMm, B3amMoneHcTBHE COOCT-

BEHHOTO JIA3€PHOTO M3IIYYCHHSI C UCXOTHBIMH J¥IC-
JIOKAIUSMHU BHYTPH JIa3€PHOTO PE30HATOPA MPUBO-
JIUT K UX Pa3MHOXKEHHIO B KPUCTAILJIE U BO3HUKHO-
BEHHIO JUCIOKAIIMOHHOMN JaBUHBI, IUIOTHOCTH JHC-
nokarmii B kotopoii cocrasmster (10'2-10'7) em .
DTO, B CBOIO Ouepeqb, BBI3BIBAET 3apOXKICHUE
MHKPO- U MAaKPOTPEILUH U Jierpaaaluto gazepa [1].
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