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Pedepar. CeToBoe camMopa3pylLIeHHE-AerpaJaliisi BTOPOro THIIA HAOII0AN0Ch B 00pasiax IOIyIPOBOJHUKOBBIX Ja3epOB
C DJICKTPOHHBIM HAaKAaUMBAHHEM DHEPIUH C BBICOKOI ONTHUYECKOH OJHOPOJHOCTBHIO M XOPOILIMM KauecTBOM 00pabOTKH II0-
BEPXHOCTH. B 3THX 00pa3iax MosBISUINCE IIOBPEKICHNUS B BHJE IIHYPOB, IIEPHEHANKYIIPHBIX TOpIiaM pe3oHaTopa. CorimacHo
HMMEIOIIUMCS TIPEACTABICHHUSIM O ITPOX0XKIEHIH MOITHEIX CBETOBBIX ITOTOKOB Yepe3 pa3sIMIHbIe CPe/Ibl, BOSHUKHOBEHHE Y3KIX
CBETOBBIX KaHAJIOB OOYCIIOBIEHO SIBICHHEM CaMO(OKYCHpPOBKH. OHO OTHOCHTCS K (DyHIAaMCHTAJIbHBIM (M3MYECKHM MeXa-
HH3MaM PaclpOCTPaHEHHs JIa3epHOTO U3IyYEeHHs U 00YyCIIOBJICHO HEJIMHEHHBIMHU SIBICHHSMH, BO3HHKAIOIIMMU B CPele IO
BO3JEHCTBHEM MOIIHOTO JIa3epHOro u3nydeHus. Pusndeckas npuynHa CcaMO(pOKYCHPOBKM — BO3pAaCTaHHME IOKa3aTels
HpEeJIOMIICHUS N B CUIILHOM CBETOBOM Iojie. TerioBas caMooKycHpoBKa — Hanbosiee BeposTHAs IIPHYHHA IIepepaciipe/ielie-
HUS M3JTy4eHHs B aKTUBHOW 001acTH Kpuctayuia. OTHaKO He MCKITIOUEHO, YTO Ha Ha4aJIbHOM 3Talle BOSHUKHOBEHHS CBETOBBIX
KaHAJIOB ONPEJIENCHHYIO POJIb UTPAeT POCT HHTCHCUBHOCTU M3JIyYECHHS B OTACJBHBIX yYaCTKaX KPUCTaJlIa U3-32 HECTAOUIIb-
HOCTH TeHepaluuu J100 HeOonbIMX (UIyKTyaluii INIOTHOCTH TOKAa HakadykH. [lanee mpouecc npuoOpeTaeT JaBUHHBIA Xapak-
Tep, MOCKOJIbKY JOKAIU3ALMS JIydya B KaHaJle YBEIMYMBACT INIOTHOCTh CBETOBOTO M3JIy4YEHHMS, YTO MOXKET IPUBOAUTH K Iepe-
IPEBY BEIECTBA U BKJIIOYEHHIO MEXaHU3Ma TEIUIOBOH caMO(OKyCHPOBKHU. BhINOIHEHHBIE HCCIIEIOBAHMS TIOKA3JIH, YTO MaK-
CHMaJIbHOW YCTOIYMBOCTBIO K IIpoLieccaM Jerpajialiid 00JafaroT ONTHYECKU OJHOPOJHBIC KPUCTA/UIbl. B HHUX BenM4nHa
KPUTHUYECKOI MOIIHOCTH CBETOBOIO paspyLICHHs OMNpPEACNsieTcs IOporoM caMo(OKYCHPOBKH M3IIy4YEHHS B MaTepHalle.
TOCKO/IBKY He/MHeiHAs 106aBKa K II0KA3aTeINO0 IpesioMieHnst AN = NE2 Ha nopore caModoKyCHPOBKH OIPEIEISETCS H3MEHCHHEM
KOHIICHTpAITMH HepaBHOBecHHIX HocuTeneit AN(E®), To cama BemmduHa MakCHMATbHOR (iryKTyarn ANy IPOIOpIHOHATEHA 3HA-
YeHNIO KOHIIEHTPAINH HEPAaBHOBECHBIX HOCHTENEH Ha Topore reneparmn AN,y # OTHOCHTETFHOMY TIPEBBIIIEHHIO TIOPOTa TeHepa-
i J = (j — jp)/jn. Taxum 00pa3oM, HU3Kasl MOPOroBasi KOHIICHTPAIMs HEPABHOBECHBIX HOCHTEJICH SIBISCTCS OIHUM H3 YCJIOBHIl
yBEIMYEHHs YCTOMYMBOCTH MaTepuana K MpoleccaMm aerpajgaiuu. B merupoBaHHbIX KpucTamiax AN, MeHbIIe, 4eM B COOCT-
BEHHBIX Marepuanax. JTo, BO3MOXKHO, U 00BACHAET JOCTATOYHO OONIBIIME 3HAYEHHE Py, B ONTHMAJILHO JETHPOBAHHOM OIHOPO.-
HoM N-GaAs. Menblye 3Ha4eHus Py, B 00pasuax p-Tuna, JerHpoBaHHbIX IMHKOM, MOTYT ObITh CBA3aHbI HE TOIBKO C HEOJIHOPO.-
HOCTBIO 3TUX KPHCTAJLIOB, HO U ¢ OOJBIIMMH NOpOraMu reHepanyi. Kpome Toro, cedeHre NOMIOMECHUS U3ITyYeHHs IbIPKaMHU TIpH-
MepHO B 3—4 paza 0oJIblIIe, 4eM SIIEKTPOHAMH, YTO TAKXKE MOXKET CHIDKATh ITOpOT caMmopaspymens azepoB. [Ipu 7= 300 K moporu
TeHepaIyH BEIIIE, YTO, €CTECTBEHHO, CHIDKAET BEIMUMHY 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 n 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 ANpors 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 Piq 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

H3y4eHue mpoueccoB Jerpagalii HCTOYHHKOB
KOTEPEHTHOT'O M3IY4YeHHs M BO3MOXKHBIX ITyTeH MX
yCTpaHeHUs TpeacTaBisieT codoll (GyHIaMeHTab-
HYIO TIpo0IieMy Jia3epHOW TeXHHUKH. PemeHue atoit
npoOJIeMBl  OIpEe/IeNIIeT TPAKTUYECKOe MpUMEHe-
HHE JIa3epOB B Pa3IMUHBIX 00JACTIX HAYKH U TEX-
HUKH. PaHee aBTOpaMu cTaThM OBUIO OTMEYEHO,
9TO IUIOTHOCTH AWCIIOKAIMH BHYTPH JIa3epHOTO
KpHCTAJIa YBEIMYMBACTCS C YBEIUYECHHEM MOIII-
HOCTU coOcTBeHHOro w3nydenus [1]. Ilpu stom
BO3HHMKACT JHMCIOKAIIMOHHAS JIABWHA, BBI3BIBAIO-
mas oO0pa3oBaHHWE MHKPO- M MaKpOTPEIINH, pa3-
PYIIAIOMAX KPUCTAUL. DTO TPHUBOIUT K Heobpa-
TUMOMY TTaJICHUIO0 MOIITHOCTH M3JTyYeHHS W YBEIU-
YEHHUIO TIOpPOTa TeHEepaIlHy.

PaccmoTpum maHHyI0 TpoOiieMy Ha mpumepe
Ja3epoB C OJIEKTPOHHBIM HaKaYMBaHUEM SHeEp-
ruu [2-5], KOTOpbIe MMEIOT OMpeeTCHHbIC Tpe-
UMYIIECTBA C TOYKH 3pPEHHUsT HU3y4YeHHs B HHUX
(U3NUECKUX MPOLECCOB Jerpaganuud. ITo 00y-
CIIOBJICHO JIOBOJIBHO OOJIBIIMM pa3MepoM paboueit
o0jacT KpHcCTaljia U BO3MOXKHOCTBIO TOAPOOHO
uccieoBaTh Ae(QEKThl MPAKTUIECKU B JHO00M TOU-
K€ BHYTPH AKTHBHOTO CJIOSI U Ha TMOBEPXHOCTH
obpasia. [Tpu 3TOM y100HO UCIIONB30BATh KPUCTA-
JBI Pa3HBIMHU TUIIOB M C Pa3HBIMH HCXOJHBIMH Xa-
PaKTEepUCTHKAaMH, B TOM YHCIIE C BBICOKOW OINTHYE-
CKOI OTHOPOJTHOCTBIO.

IKCnepUMEHTATbHBIE Pe3yJIbTATHI
H 00Cy:KIeHne

B cratbe mpezncTaBieHBl pe3yNbTaThl KCIEPH-
MEHTAJIBHBIX MCCIICIOBAHUN TIPOIIECCOB JIETPaIaIlui
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MOJIYIIPOBO/IHMKOBBIX JIa3e€POB MOJ BO3/CHCTBHEM
COOCTBEHHOTO JIa3epHOr0 M3IMy4deHus. lccmenosa-
HHSl TIPOBOJMJIMCH HA PaJHAMOHHO MOIU(ULIUPO-
BaHHBIX C IOMOIIBI0 HOHM3HMPYIOMINX H3IIy4eHUH
KpUCTaJUIaX apCeHM/a rauius U cyabduna Kaamus,
THITHYHBIX TPEJCTABUTEISIX  MOJTYPOBOIHUKOBBIX
coemmuenuii tpymn A°B° u A’B®. Momudukaro
BBITIOJTHSUIA C LIENBIO CO3JAHHS ONTHYECKH OIHO-
POIHBIX cpel ¢ (IyKTyalMsMH TOKa3aTess Ipe-
nomaeHMs B auamasome An~10°-107 [4-7].
JU1s BcexX WCCIIeOBAaHHBIX 0OpasloB MMeNa MEeCTO
Jerpajialysi 1OJ BO3ACHCTBHEM COOCTBEHHOTO
Ja3epHOTO  W3IYYeHUs. 3HAa4YeHHEe KPUTHYECKOH
IUIOTHOCTH  MOIIHOCTH CBETOBOTO  pa3pyILCHUs
ONTHYECKH OJHOPOJHBIX KPUCTAUIOB OBUIO Mak-
CUMaJbHBIM M Ha HEKOTOPBIX OOpa3liax COCTaBIIf-
10 Py~ (2-17) MBrt/cMm?. Jlerpaaiusi COMpOBOK-
Janach pa3pylieHHeM MaTPHIlbl KPUCTaJIa, Pe3KUM
BO3paCTaHUEM IUIOTHOCTH JHCIIOKAIUi, JOCTHIAI0-
weit Bemmamasr N°, > (10°-10") em™?, mexanude-
CKUM pa3pylICHHEM MOBEPXHOCTH TOPIIOB pPE30HA-
TOpa, HEOOPATHMBIM IaJEHHEM MOIIHOCTH H3IIyde-
HHs ¥ YBEJIWYCHHEM ropora reHeparmu [1, 6, 8].
Uccrenosaich 06pasusl ¢ An~107-107 u duyx-
Tyanueil KOHLEHTpAaIMM  CBOOOAHBIX  HOCHTe-
neit N~ (10°-10") cm® Vcranosnewo, uto mpu
JIOCTI)KCHUH OOJIBILIMX CBETOBBIX MOTOKOB Ha 00pa3-
nax m3 GaAs, apheKTHBHOCTh KOTOPBIX ObLIa Oolee
14 %, npu T =80 K Habmoxanoch HeoOpaTumoe Ia-
JIeHHEe MOIITHOCTH JIA3€PHOTO M3IyYCHHs, COIIPOBOK-
Jaroneecs: pa3pyuieHneM Kpucramia. [loBpexaenus
BO3HUKAJIM KaK pPe3yJIbTaT BO3CHCTBUS CBETOBOTO
MIOTOKa, TeHepupyeMoro Jiazepom (puc. 1).
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Puc. 1. 3aBHCHUMOCTh MOLTHOCTH M3IYUYCHHS Jla3epa HA OCHOBE
OIITHYECKH OJHOPOIHOro Kprctama (An ~ 107°) GaAs
ot wiotHocTy Toka Hakauku npu 7 = 80 K (a) u 7= 300 K (b):
1, 2 — no nerpapauuu; 1, 2 — nmocne aerpaganun
Fig. 1. Dependence of radiation power of laser based
on optically homogeneous crystal (An ~ 10~%) GaAs
on pumping current density at 7= 80 K (a) and 7= 300 K (b):
1, 2 — before degradation; 1', 2' — after degradation

CyuiecTBytomasi KOppesys BeTNYNHbI BHEIII-
Hel nuddepeHnanbHOi KBAaHTOBOH () (hEeKTHBHO-
CTH Mg CO 3HaYeHUEM Py, TI03BOINIIA HCIIOIb30BaTh
SKCHEPUMEHTAIBHYI0 3aBUCUMOCTE Pyy(Ng) 11
OIICHKH BEJIMYMHBI KPUTHYECKOW MOIIHOCTH pa3-

pylIeHHs B JaHHOM MaTepuaie (puc. 2).
P s MBrt/cm?

11

10:

10 20 30 40 n,

Puc. 2. 3aBUCUMOCTD KPUTHYECKOTO TIOTOKA JIA3EPHOTO
W3JTydeHNs OT BHEIIHeH nuddepeHnnaabHol KBaHTOBO
3¢ PEeKTHBHOCTH ONTUYECKU OJHOPOIHBIX KpucTtammioB GaAs
mpu 7 =80 K: o — n-tum, An ~ 10_6; ® — p-THI, An ~ 10

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 ~ 1075 e — p-type, An ~ 107°

Kpurtudeckasi TNIOTHOCTh MOIIHOCTH pa3pyliie-
nus P, npu 7= 80 K cocrasmsna 3-17 MBt/cm?,
npu T=300 K - P,, = (2-7) MBt/cm?® [4, 5]. Tpo-
neccel nerpaganuu npu 80 K compoBokaanuchk
SHAYUTCIbHBIMU MCEXAaHUYCCKUMU Pa3pYyHICHUAMHA
TIOBEPXHOCTH 3€pKaJl Pe30HATOpa, KOTOPhIE WHOT-
Ja pacmpoCTPaHsUIUCh 3a TMpPEAeNbl aKTHBHOTO
cnost (1. e. >5 MkmM). OTMETHUM, YTO MeEXaHHYe-
cKkue paspyieHus jiazepos, kak npu 300 K, Tak u
npu 80 K, cBsi3aHBI ¢ BOSBHUKHOBEHHEM B 3THX 00-
pasiax TUCIIOKAIIOHHOW JaBHHBI, 00pa3yromencs

Hayka
wTexHuka. T. 19, Ne 6 (2020)

MOJT ICHCTBUEM COOCTBEHHOTO JIA3E€PHOr0 M3ITyUe-
HUS BHYTPU pe30HATOpa Jja3epa M IPUBOISIICH
K BO3HMKHOBEHHIO MHKPO- U MakpoTperuH [1, 8].
JIo BO3HUKHOBEHHS JUCIIOKAIIMOHHOW JTABUHBI
BEIMYMHA KPHUTHYECKOW TUTOTHOCTH MOIIHOCTH
u3nyueHus Py, 3aBucena OT HCXOAHBIX CBOMCTB
apceHHa TaJUhs U B MEPBYIO OYepelb — OT HUC-
XOAHOW TUIOTHOCTH JUCJIOKAlMd B KpHUCTaJUIe.
B o0Opasnax, rme mcxomHasl TUIOTHOCTH JHMCIIOKa-
wmit cocrasmsiia >10° cM%, oHa GbuIa KpaifHe Ma-
noit (P, = (2-4) MB1/cM®) TI0 CpaBHEHHIO C KpH-
CTaJllaMM C TUIOTHOCThIO jaucnokarmid  Np =
= (1-5) - 10° em”, re Py, = (10-15) MB1/em®,
Bemnuuna P, 3aBucena Takke OT TUNa Jie-
TUPYIOIIeH MPUMECH. B KPUCTA/UIaX P-THIIA, Jie-
TUPOBAaHHBIX  I[IMHKOM, OHa Obla MEHEe
3-10 MBt/em®. C [DOCTOM  ypOBHS JerHpoBa-
must (temnyp, N > 10" cm™) snauenne P yMeHb-
[IaJI0Ch, YTO OOYCIIOBJICHO YBEIWYCHUEM ILIOTHO-
CTH W pa3Mepa MHUKPOHEOJHOPOJHOCTEeH. B smu-
TaKCHAJbHBIX 00paslax, JICTMPOBAHHBIX OJIOBOM
n0 (3-4) - 10" cM™®, 3Hauenue P« He ymeHblIa-
JOCh, YTO CBUJCTEILCTBYET O OOJiee BBICOKOU
ONTHYECKON TPOYHOCTH Takux marepuanon. Ciabo
JISTUPOBAHHBIC KPHUCTA/UIBI W HEJCTUPOBAHHBIC
SMUTAKCHAJIbHBIC 00pa3iibl ObUIM TaK)KE OJHOPOJI-
Hbl. OiHako Benu4uHa Py, B HUX ObLIa HECKOJIBKO
MCHBIIIC, YeM B JISTHPOBAHHBIX. DTO 0OyCIIOBIIE-
HO OOJIBIIION WCXOAHON TUIOTHOCTBIO JHCIOKa-
it (Np ~10* cm™), a Takxke Gomee BBICOKHMH
3HAYCHUSIMH TIOPOTOBOM MIOTHOCTH ToKa (0COOeH-
Ho npu 7'=300 K) B stux oOpasuax. Cruemyer
3aMETHTh, YTO MeXaHHW4Yeckue cBoicTBa GaAs 3a-
BUCST OT YPOBHS JICTUPOBAHUS MEIKUMH JOHO-
paMu, ¥ TPH OOJBINUX KOHIIEHTPAIMIX TPHUMECH
Habmonaetcs 3¢ ekt ero ynpounenus [9-11].
YcTraHOBNIEHO, 4YTO Jerpajaius COIPOBOXIA-
eTCsl 00pa3oBaHUEM OOJIBIIOIO KOJMYECTBA JIHC-
JIOKaIid B aKTHBHOM OOJIaCTH JIa3€pOB, UYTO B UTO-
re TPUBOIUT K KATaCTPOPHUECKHM TOCIECT-
BusM [1, 4, 5, 8]. IInoTHOCTS AWCIIOKAIMi B ATOM
o6nactu cocrasisima 102-10% CM_Z, a dTO CBUIE-
TENLCTBYET O BO3HUKHOBEHHHM B HHX JTUCIIOKAIU-
OHHOM naBuHH [1, 8].
3aporIcHUE JMCIOKAIMI MPEAIECTBYET XPYII-
KOMY paspylICHUI0 MaTepuaia. ITO CHIKAET Me-
XaHWYECKYH) MPOYHOCTH 00pasla ¥ YMEHBIIIAeT
BEJMUKMHY MOPOra ONTHYECKOTo pas3pyiicHus. B Ta-
kux oOpa3nax HaOoJANINCh POCT MOPOTOBOU
IUIOTHOCTH TOKa, NajeHue 3((EeKTUBHOCTHU ja3ep-
HOTO M3JIydeHHus B 2—3 pa3za U HEPaBHOMEPHOCTb
CBEUCHHUS aKTUBHOM 00JIACTH B pe3yjibTare BO3-
pactaHus CTPYKTYpHON HEOJAHOPOJTHOCTH KpU-
cramoB. [Tocie yaneHust BEpXHETo HAPyIIEHHOTO
Clos TyTeM OOMOapIMpPOBKH HH3KODHEPTETHYIEC-
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CKMMH HMOHAMH aproHa B BaKyyMe OTMEYaioch
yBEJIMYCHHE ITopora paspyiieHus B 1,5-2 pasa.

ITporieccrl perpanaumu nasepoB u3 CdS umeror
TE JK€ 3aKOHOMEPHOCTH, uTO U GaAS, U OOBACHSIIOT-
Csl TEMH K€ MEXaHU3MaMHM, B Pe3yJbTare KOTOPHIX
TeHEPUPYIOTCS JTUCIOKAIMY, OJHAKO XapaKTepu3y-
I0TCS. MEHBIIMMH 3HAYE€HUSIMHU TUIOTHOCTH MOIIIHO-
cTH paspyuienns — npumepso (2-5) MBt/em” [1, 6].
B cunpHO JnerupoBanHbIX kprcTawiax CdS 3Haue-
HHE KPHUTHYECKOW IUIOTHOCTH MOIIHOCTH OKa3a-
nock Gonbie npuMepHo Ha (7—10) MBt/cM?, uem
y OoJpmIMHCTBA 00pa3loB, CHENUAIbHO HEJETH-
POBaHHBIX.

Hapsiny ¢ BBICOKHMH 3HEPreTHYECKUMH Tapa-
METpaMH, TaKOW Marepuai oOyiafaeT OoJbIIeH
OINITHYECKOW OJHOPOAHOCTBIO, MOCKOJBKY pOJIb
COOCTBEHHBIX JIe(EKTOB B YCIOBHAX BBICOKOW
KOHIICHTpAIIMU CBOOO/IHBIX HOCUTEJCH 3apsijia U B
NPUCYTCTBHU MEJIKHX JISTHPYIONINX IpUMecel Me-
Hee cymectBenna [12, 13]. YcranosieHo, 4ro je-
TUPOBAHHBIC HEOHOM METOJOM HOHHOM HMIUIAHTa-
win  kpucrawsl CAS (N>10% om®) o6magamu
Han0oJiee BBICOKOH OJJHOPOIHOCTBIO CBEUCHUS MTPU
CKaHMUPOBAHUM ITyYKOM SJICKTPOHOB BJOJb T'PaHU
pesonatopa (puc. 3). HeoaHOpOIHOCTh CBEYECHHS
ymenbmanack ¢ 80-90 % no 20-30 %, uro u npu-
BEJIO K pocTy Py, 10 7 - 10° Br/cm? (puc. 4). Takoxe
yBeNMYUIHCh 3HadeHus P, B kpucrammax CdS,
PaIMAIMOHHO JISTUPOBAHHBIX MEJIKUMH aKIEHTOp-

HBIMHU [IPUMECSIMH M30TOIOB ITaJIIaus (122 Pd) "
cepebpa (12?Ag) (N ~ (10"°-10"") em™®): mpu
7=80 K P, ~ 10° Brie’, mpn T=300 K
Pop~6- 10° Br/ent.

N3n0xeHHOe MOKa3bIBACT, YTO IPOIIECC Jerpa-
Jalvy TOJIYIIPOBOJHHUKOBBIX JIa3€POB IMPAMO CBA-

3aH C TeHepalued W pa3MHOXKEHHEM JUCIOKaIUN
BO BpeMmst paboTsl 1azepa [1, 8].

a b c

MomnHocTh
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Puc. 3. PacnipesienieHre MOILIHOCTH JIA3EPHOTO M3y YCHHUS
0 JUTMHE ONTHYECKH OJHOPOIHBIX KprcTamios CdS
(a—An ~10% b-An~10" ¢ - An ~104), JIETHPOBAHHBIX
HEOHOM 11030# 1,5 - 10 non. CM_Z, MpY JIOTHOCTU
toxa (T=80K): 1-j=2Alem?, 2 —j =15 Alem®
Fig. 3. Distribution of laser radiation power along length
of optically homogeneous CdS crystals
(a—An~10"% b — An ~10™; ¢ — An ~10™), neon doped
with dose of 1.5 - 10% ion cm™, at current density (7'= 80 K):
1-j=2Alm? 2-j=15 Alcm?
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Puc. 4. BarT-amnepHble XapaKTepUCTUKU U3ITYUCHUS
OIITHYECKH OJHOPOAHBIX KpucTaiuios CdS:
CIUIOIIHBIC INHUU — HEJICTUPOBAHHBIC KPUCTAJIIIBI,
An ~10‘4, 10'3, ...; IYHKTHP — JIETUPOBAHHBIE HEOHOM,
An ~107 (T'=80K, N~ 10" cm73)

Fig. 4. Watt-ampere characteristics of radiation of optically
homogeneous CdS crystals: solid lines — undoped crystals,
An ~107, 107 ...; dotted lines — doped with neon,

An ~10*(T'=80 K, N ~ 10" cm™)

28 |, Alem?

Ilpy KPUTHYECKUX 3HAYCHUSX IUIOTHOCTH
MOIIHOCTH H3JIy4CHUS M TUIOTHOCTH JUCIOKAIHA
MPOUCXOUT MEXaHUYECKOE pa3pyIIeHHe MaTPHIIBI
kpucTaua. [10100HbIH BBIBOA 00 OMpeIesroneM
(moMHHHpYIOIIEM) BIUSHAHM IUCIOKAIMI Ha KaTa-
CTPOGHUUECKYIO JIeTpagalliio TTOATBEPKIACTCS pe-
3yJbTaTaMHi  SKCIIEPUMCHTAIBHBIX — HCCIICOBAHMUI
B cwibHo sermpoBammbix  (N>1-10%  cov™)
kpucrammiax GaAs, GaAlAs u GaSb, B koropbx
HaOmomancs dS(MdeKT yBETUUEHHWS ONTHYCCKOM
npounocTr nasepos [9, 10]. 3HaueHre MOIIHOCTH
M3JIyYCHUS] C YBEIWYEHHEM JICTHPOBAHUSA BO3pac-
tano 10 P=10° Br, a B HeIernpoBaHHBIX KpH-
CTaJTax MEXaHUYECKOe pa3pylieHHe Ha0I01aI0Cch
mpu P = (300-500) Bt. Takum 06pa3oM, CHIBHOE
JICTHPOBAHUE IMPEISTCTBYET TeHEPAIMU U Pa3MHO-
xenuto auciokanuii [9, 10], a ¢ HuM — nerpamarm
nasepa.

IpoBe/ieHHBIE HKCIEPUMEHTBI  MMOATBEP)KIAIOT
paspaborannyro B [1] Teopermueckyro MOMENs O
NpsIMOM  B3aUMOJEUCTBUM HCXOAHBIX TUCIOKALMI
C COOCTBEHHBIM H3JTydeHHEM Jia3epa, MPH KOTOPOM
Ha HHX TOTJIOIAETCS 3HAYMTENbHAS [I0JIS1 CBETOBOM
MOIITHOCTH. DTO W TPUBOIWT, B KOHEYHOM CYUETE,
K caMOpaspyIIeHHIO U aerpaaaimu gasepa [1, 8].

BbIBO/IbI

1. llpoumeccel  nmerpaganuyd  IMOIYHPOBOTHH-
KOBBIX JIa3epOB 3aBUCSAT OT HCXOIHBIX CBOWCTB
AKTUBHOW Cpenbl, COCTOSHUSI €€ IOBEPXHOCTH U
ycinoBuid BO3OyxkaeHms. [IpuMeHeHne ONTHYECKH
OJTHOPOJIHBIX MAaTEepHAIOB C ONTHMAaJbHBIM JIETH-
pOBaHHEM COOTBETCTBYIOIIUMH TIPUMECSIMH H C
XOpOoIIo 00pabOTaHHON IMOBEPXHOCTBIO SIBISICTCS
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OCHOBHBIM ()aKTOPOM, OTPENENSIONIMM WX CIIO-
COOHOCTDh K JJIMTENbHOW, yCTOWYHMBOH pabore B
pOJIN aKTUBHOMW JIA3€PHOM Cpenbl U MO3BOISET Cy-
LIECTBEHHO IIOBBICHUTH KPUTHYECKUE 3HAYCHUS
MOIIHOCTH pa3pyILIEHUs JIa3€POB.

2. Takum oOpa3zoM, B3amMoneiicTBUE COOCT-

BEHHOTO JIA3€PHOTO M3IIyYSHHS ¢ UCXOTHBIMH JIHC-
JIOKAIMSIMUA BHYTPH JIA3EPHOTO PE30HATOpA MPHUBO-
JIUT K UX Pa3MHOXKEHHIO B KPUCTAILIE M BO3HUKHO-
BEHUIO TUCIOKAIMOHHOM JIABUHBI, INIOTHOCT JHC-
nokarmii B kotopoii cocrasmster (102-10") em™
DT0, B CBOIO O4Yepedb, BBHI3BIBAET 3aPOXKICHUC
MHUKPO- ¥ MAKpOTPEIIUH U Jerpanaiuio asepa [1].
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