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O0bem: 60 cTpaHul; CTPYKTypa [IHMCCepPTAIMM: TUTYJIbHBIA JIHCT;
collepKaHNe; HOPMATUBHBIE CCHUIKU; OIpEJCTIeHHs, 0003HAYECHHUS] W COKpAICHUS;
BBEJICHHME; JUTEpaTypHbI 0030p; MaTepual ¢ METOAMKA OKCICPUMEHTA,;
AKCIIEPUMEHTANIbHBIE PE3YJIbTAThl U UX 00CYKJIEHHE; BEIBObI M 3aKITIOYCHUE; CTIHCOK
WCIOJIb30BAHHBIX UCTOYHUKOB; TIPUITOKECHHUS.

KoauvecTBo wmiunocTpanuii: 12; koamdecTBo Tabauu: 1; KoJIM4ecTBO
HCIO0JIb30BAHHBIX JIUTEPATYPHBIX HCTOYHUKOB: 44,

IlepedyeHb KJIOYEBBIX CJI0B: APCEHUTAJIMEBBIE CBETOM3IYYAIOIIUE AUOMbI,
MOJIYIIPOBOTHUKOBBIN J1a3€p, UMIYJIbCHOE Ja3€pHOE H3JIYyUYECHHUE, T'eTePOCTPYKTYpa,
Jerpajaamnus, pagualnydoHHasi CTOMKOCTb, INIOTHOCTh U3JyY€HUS, UMUTALUA.

AKTYaJIbHOCTH T€MbI:

B3anmoneiicTBUEe MMITYJIBCHOIO JIA3€PHOIO M3IYYEHHUs C MOBEPXHOCThIO (GaAs
nzydaetrcsi Oosnee 30 yer. YCTOWUYMBBIA MHTEpEC K TaKUM HUCCICIOBAHUSIM BBI3BaH
IIMPOKUM  TPUMEHEHHWEM apCeHuJa Taulud B COBPEMEHHOM MHKpPO- H
OMTOAJIEKTPOHUKE, a TaKKe, B YAaCTHOCTH, TE€M, YTO HEPABHOBECHOE HMITYJIHCHOE
BO3/ICCTBHE CIMOCOOHO HWHUIIMMPOBATH B TMOJYNPOBOJAHHUKE pa3iuyHble (Da3oBbIe
MPEBpAIICHUS] W M3MEHATh PAI CBOMCTB TMOBEPXHOCTHOTO CIIOSI BHYTPU 30HBI
ob0nyuenus.Ceerousnyvaronme auonbl HWK-mmamazona (mamee CHUJI) wmmpoko
WCIIOJIB3YIOTCS B PAa3IMUHBIX MH(OPMAITMOHHBIX CUCTEMAX, UTO TpeOyeT obecreueHus
WX YCTOMYMBOCTH K Pa3IMYHBIM BHEIIHUM BO3JeHCTBUSIM. [Ipu 3TOM MOCTaTOYHO
Pa3BUTO U MPUMEHEHHE JIA3€PHBIX CUCTEM C CaMbIM Pa3HOOOpPa3HBIM HA3HAYCHUEM.
[Ipy »>TOM OCHOBHOE TOTJIOIICHHE MOIIHOCTH JIA3€PHOTO W3IYy4YeHUs OyaeT
MPOUCXOANTH HAa TPAHUIIAX METAJIMYECKUM OMUYECKUI KOHTAKT — MOJIYITPOBOIHUK,
3TO JIOJDKHO MPUBOIAUTH K JErpajalliil KOHTaKTa METall — TMOJIYIPOBOJIHUK W,
cleloBaTelbHO, K Jerpaganuu  BbixoAHblx mnapamerpoB CHJ.  IlosiBnenue
HABEJICHHOTO TOKa, B CBOIO Ouepeidb, MPUBOJAUT K PEJIAKCAIMOHHBIM IpolleccaM B
aktuBHOM cjoe CHJ] u, cooTBeTCTBEHHO, K cOossM B ero paodote. IlomoGHbIC
peaKcallMOHHBIE MPOIECCHl HAOMIONAIOTCS MPU BO3AECHCTBUH MMITYJIHCHOTO TaMMa-
M3ITyYeHHs] Ha TOJYIIPOBOJHUKOBBIE MPUOOPHI, YTO MO3BOJIAET HCHoib30BaTh WJIU
T UMHUTAIMU BO3/IEHCTBUS TaMMa-UMITyJIbCa Ha MOJTYNPOBOAHUKOBBIE TPHUOOPHI.

B peanpHBIX YCIOBUSAX SKCIUTyaTalluy U3ACNIUS TOJIBEPraloTCS KOMILJICKCHOMY
WM KOMOMHUPOBAaHHOMY JCHCTBUIO HECKOJIBKHX PaIUallMOHHBIX (PaKTOPOB, TOITOMY
Ba)KHO 3HATh WM YMETh MMPOTHO3HPOBATH U3MEHEHHE MMapaMeTPOB MPUOOPOB MPU TAKUX
BO3JICUCTBHUAX. JTOM  mpobiemMe K  HACTOSIIEeMY  BpEMEHH  yAeNseTcs
COOTBETCTByIOIIleE BHHMMaHWe. Ho 5Tu wuccienoBaHus HE HMEIOT CHUCTEMHOTO
XapakTepa, YTO 3aTPYIHAET MPAKTHYECKOE MPUMEHEHHUE MOJYYEHHBIX PE3ylIbTaTOB.
Hampumep, apCeHUAralINe BbIE CBEPXBBICOKOUYACTOTHBIC pUOOPHI,
CBETOM3yYalOIINe JAHOJbI, SBISIOTCS OCHOBOM [IJIi HW3TOTOBJICHHUS YCTPOWCTB,
IKCIUTYaTUPYEMbIX B YCIOBHSIX KOCMHYECKOTO IMPOCTPAHCTBA, B BEPXHHUX CIOSAX



aTMocdepbl U Ha SJAEPHBIX YHEPreTUYECKUX yCTaHOBKaX. M Kak M3BECTHO, MPHU ITOM
OHHU TOJIBEPraloTCs JICHUCTBUIO PA3IMYHBIX PaJUALIMOHHBIX I0JICH, YTO BBIJBUTAECT
OTIpe/ICIICHHBIC TPEOOBAaHUS TI0 OOCCICUCHHIO WX PaJHAIMOHHONW CTOMKOCTH.
PamnanmmonHnoe BoO3A€HCTBHE TNMPUBOJHWT K TCHEPAIUU CTAOWJIBHBIX pPagdallMOHHBIX
ne(EKTOB, CHIYKEHUIO KOHIIEHTPAIUHU JICKTPOHOB U YMEHBIIICHUIO UX MOIBUKHOCTH,
1, KaK CJEJACTBHE K Jerpaalluy mapaMeTpOB IPUOOPOB.

Heap padorel: M3yunTh nerpajaniio CBETOM3IYYAIOUIMX AMOJOB HAa OCHOBE
GaAs npu BO3IE€UCTBUU UMITYJIbCHOTO JazepHoro u3nyuenus (MJIN) ¢ anunoi BoTHBI
BHE OKkHa npo3pauyHocT (0,308 Mxm).

O0bexkTbl  MccienoBanus: B kauectBe  OOBEKTOB  HCCIEOBAHMUS
ucnons3oBanuck CHJ[ 3JI107. ITockoibKy B 3aBUCUMOCTH OT IUIOTHOCTH SHEPrUU
UMIIYJIbCa MOKET MEHSATHCA €ro JJIUTENIbHOCTh, TO B JJAHHOM cCllydae BO3JEHUCTBUE
NJIN (0,308 MKM) XapaKTEpU30BaIHM TUIOTHOCTHIO MOIIHOCTH, a TAaK)K€ KOJMYECTBOM
nmiysbcoB N. IIpu konnuectBe uMiynbcoB N<10 oCylIecTBISUIM OCIEA0BATEIBHOE
BO3JEHCTBUE OMMHOYHBIMM ummyJbcamu. Ilpu N>10 wncnonp3oBanv HMMIyJIbCHO-
MEPUOIUYECKUI PEKUM.

Metoanb! uccaenosanus: Ilpu vccnenoBaHuy AEUCTBUSA JIA3EPHOTO U3IIYUYECHUS
Ha CHJI MO>XHO BBIICJIUTH JIBE XapaKTEPHbBIC 3a/1aUM:

- MCCIIEJOBAHUE JIEUCTBUSA JIA3EPHOTO M3JIyUYEHHUS C JJIMHOW BOJIHBI B OKHE
MPO3PAYHOCTH UCIIOJIB3YEMOIO TTOIYITPOBOIHUKOBOTO MaTEPHAIIA;

- UCCJIEIOBAHUE ACUCTBUA JIA3€PHOTO M3JIYYEHUS C JJIMHOM BOJHBI BHE OKHA
MPO3PAYHOCTH UCITOIB3YEMOTO MTOIYIIPOBOIHUKOBOTO MaTepHania.

Meronrka onpeneneHus TOJIIAHBI HAPYWIEHHOTO CJIOS 3aKI0YaeTcs B
MPOBEACHUHA W3MEPEHUN npodus pacnpeaeneHus VHTEHCUBHOCTH
MHUKPOKATOUIFOMUHECHEHIIUA TI0 CKOJY CTPYKTYpPBI, TOJABEPTHYTOM JA3EPHOMY
BO3JICMCTBHIO. DTH U3MEPEHHS MPOBOJUIIUCH C MOMOIIBI PACTPOBOrO 3JIEKTPOHHOTO
MHUKPOCKOTIa, 000pYI0OBAaHHOTO CHEIUAIbHON MPUCTABKOW ISl U3MEpeHUs Tpoduis
VHTEHCUBHOCTH MUKPOKATOUIFOMUHECIIEHIIMU. Paspemenne mo CKoiay B JaHHOM
ciyyae BapbupoBaioch oT 0,8 MkM 0 1 MKM.

IHonnyueHHbIE pe3yJibTAThI:

- B nmanno#t pabGoTe mpeacTaBiIeHBI Pe3yJbTaThl UCCIEIOBAHUS BO3ICHCTBHS
HMMITYJIbCHOTO JIA3€pHOTO M3JYy4YEHHUs C JJIMHON BOJIHBI B OKHE MPO3PAYHOCTH Ha
cBeromsnyyaroume auoasl MK-nuana3ona.

- Ilokazano, uro croiikocth CHUJl x Bo3aeiicTBuio MJIM cuibHO 3aBHCHUT OT
HanpaBJICHUsI BO3/ICHUCTBUS.

- DBpIABIEHO TpWM TpaHWYHBIX 3HA4Y€HUs IUIOTHOCTH MomHoctu WIIN,
OOyCJIOBJICGHHBIE JAerpafalueil TPaHUIBl METAaJUI-TIOJYIIPOBOJAHHK, MPOIIaBIECHUEM
TPaHMIIBl METAJUI — TMOJIYIIPOBOJHHUK W PAa3JIOKEHUEM apCeHHUna Tajuius BOIU3H



YKa3aHHOW T'PaHULIBI.

- YCTaHOBIICHO, YTO aMIUIMTY/1a HABEJCHHOTO TOKa OOHAPYKMBAET HACHIIIICHHUE
MIPU BOBHUKHOBEHUU MPOIUIABICHUS TAHHON IPaHUILIbI.

- IIpencraBisercss 3aTpyJHUTEIbHBIM JOCTOBEPHO MPOTHO3UPOBATH BpEMS
noTepu pabOTOCIOCOOHOCTH TMpHU BO3ACHCTBUU Tamma-umnyibca Ha CHUJ 1o
pe3ynbTaTaM, HabmogaeMbIM npu Bo3aecTBuu UJIN.

Hayuynass HoBu3Ha. K HacrosmemMy BpEMEHM NPAKTUYECKH OTCYTCTBYIOT
nansble o0 padote CHUJl B yclnoBHsIX ASHCTBUS ONTUYECKOTO U3JTYUECHHUS.

IIpakTuueckass neHHoctb. [lockonbky nazepnoe umsnydenue (JIN) mmpoxo
WCMOJIB3YETCA B TEXHOJOTMH HW3TOTOBICHUSA PA3JIUYHBIX M3JECIUN JJIEKTPOHHOU
TEXHUKH, TO TMOJyuyeHHas HHOOpMAIKs TO3BOJHUT OMNPEASTUTh TPEOOBaHUSI IO
npumeHenuto JIM B TexHomoruum wusrotroBieHus mnpubopos. [lomydeHHBIE daHHBIC
MTO3BOJIAT pa3paboTaTh PEKOMEHIAIIMN IO MOBBIIICHHUIO HaJIe)KHOCTH padoTel CU]] B
YCIOBHSAX JEUCTBUS ONTHYECKOTO U3JTYUCHHS.

Hacrosimiast paboTta BbIIIOTHEHA HA OCHOBAHHWM JIOTOBOpPA O HAYYHO-TEXHUYECKOM
COTpyJIHHUYECTBE MeXy BocTouHO-Ka3zaxcTaHCKUM rocyJapCTBEHHBIM-TEXHUYECKUM

yauBepcuteroM uM.J[.CepukbaeBa u TomckuMm TlomuTexHUYECKUM YHUBEPCUTETOM
Ne 238/08-FOTU

Ceenenuss o nyOaukanusix: Bcero mno pesynbTatam — HMCCIEIOBaHHI
Bo3zaeiictBuss MJIM Ha cBeTomsnmydaromue AMOAbl OMYOJIMKOBAaHO B COaBTOPCTBE 5
pabor.



Amjiarna

Kenemi: 60 Oer; auccepTalMsAHbIH KYPbUIBIMbBI: THUTYJ O€Ti; Ma3MyHBI,
HOPMATHBTIK CUITEMeNep; aHbIKTaMmamnap, Oenriuieyjaep MeH KbICKapTyJhap; Kipicre,
oneOu 1IoNy; OJKCIEPUMEHT MaTepuaibl JKOHE OJICTEMECi; AKCIEPUMEHTTIK
HOTHXKEJIEp MEH OJapAblH TalJaybl, KOPBITBIHIBUIAD MEH TYXBIPBIMAAD;
KOJIIaHBIIIFaH 9ie0ueTTep Ti3iMi; KOChIMIIIA.

NamocTpanusiiap canbl: 12; kecTesiep caHbl: 1; KOJJIaHBLIFAH 3/1e0ueTTEp
caubl: 44.

Herisri ce3aep Tizimaemeci: ['ammii apceHUATIK >KapbIK MIBIFAPATHIH JTHO/,
KAPTBUTAMOTKI3TIIITIK  JIa3ep, HMMITYJIbCTIK JIa3epilik CoyJlie, TeTePOKYPHLIbIM,
Jerpafanus, paadalusiiblK TYPaKThUIBIK, COYJI€ THIFbI3AbIFbI, UMUTAIIHS.

TakbIPbINTHIH 63€KTIiJIITi:

Jlazepnik coyneHiH rauiuii apceHuAIHIH O0eTki KabaTbiHa ocepi 30 KblagaH aca
yakpIT O0O0#BI KapacThIpblabin kenemi. CebeOl, rauimii apceHul Kas3ipri 3aMaHFbl
MHUKPO KOHE ONTOAIEKTPOHUKA/Ia KEHIHEH KOJIIAaHBIC TAYBIN KeJeal, COHBIMEH KaTap,
KapThUIail OTKI3TIIITEPre MMITYJIBCTIH ocepl opTypii (azaiblK aybiCyJapabl >KOHE
coyneneHreH OeTki KaOaTThIH KYPBUIBIMBIH — ©3repTy KabOumeTi  OailKayibl.
Nudpakp3p1  aliMakTarbl JKApbIK IIBIFAPATBIH JUOATAP OPTYPJl aKmapaTThIK
KyHenepae KEHIHEH KOJIaHbUIaAbl. bysl jkarmail opTypili CHIPTKBI (haKTOpPIapIbIH
OCEpIHEH CaKTaWThIH IIapaiaplbl aHBIKTayIbl Tajam eremi. Jlazepmik xyieHi ne
opTYpJi OaFbpITTa SPTYpJi MaKcaTTa KOJJaHy KEHIHT1 Ke3Jepi KeH oepic amraH. byn
Ke37Ie, JIa3epIIiK COyJIeHIH KyaThIHBIH HET13T1 KYThUTYbl METal OMHKAJBIK OalIaHbIC-
KApTHUIAMOTKI3TINI IIeKapachlHIa >Ky3ere acaipl, an OyHJail ocep MeTai-
KAPTHUTAMOTKI3TINI OalIaHBICHICH JeTpajJaldsichlHa OKEIN, ©3 KE3eriHIe XKapbiK
HIBIFAPATHIH JUOATAP MapaMeTpJepiHH AerpajalnusichiHa yiublpaTanasl. Kentipiirexn
TOKTBIH ~ OOJIybl JKapbIK IIBIFAPATHIH TUOATHIH OelceHIl KabaThiHaa OOJaThIH
peaKcalUsIIbIK  YPAICTEpAIH Taiga OoJyblHA OKEJe[l e, JKapbhlK IIbIFapaThiH
JMONTHIH JKYMBIC ICT€YIHIH TOKTAaYbIHBIH HET13T1 ce0eb1 Oonbinm Tadbumaasl. OchIiFaH
yKcac pellakCalusiablK YpIICTep >KApThUIAMOTKI3TIIITIK achantapra HMIYJIbCTIK
raMma coyJse acep eTkenje Ae OaiikanraH. Onail 0oJica, UMIYJBCTIK JIa3epiaiK CoyJIeH1
raMmma UMITYJIbCTIH KapThUIAMOTKI3TIIITEPTe 9CEPIHIH MMHUTAIUACH! YIIIIH KOJIJaHyFa
MYMKIHJIIK Oepei.

lamnmuii  apceHUATIK KapbhIK IIBIFApaThIH IO, KOCMOCTBIK KEHICTIKTE,
aTMocepaHblH  KOFapFbl  KabaTTapblHIAa JKOHE  SAJAPOJBIK  DHEPreTUKAIIBIK
KOHJIBIPFBIIApJa KOJJAAHBUIATBIH KYPBUIFBUIAPIBIH HET131 OOJIBIIT TaObUTaABl >KOHE
O13iH OuTeTiHIMI3ACH, OyJ >KaFmaimapnaa opTypill pagualusiIbIK ©pICTIH ocepiHe
yiibipaiiapl. byl €3 keserinie paavaiusaiablK TYPAaKTBUIBIKTHI KaMTaMachl3 €TEeTiH
miapanap YUbIMIACTHIPY/IbI KAXKET eTe/ll. Pamuanusibik ocep cTaOuiIbAl paauaiusiibIK



aKayJnapJblH TEHEpalMsIChlH, DSJEKTPOHIAP MEH OHBIH KO3FaJIFbIIITHIFbIHBIH
KOHIICHTPALMSAChIHBIH ~ TOMEHJeylH  Tyablpansl.  byn  xkarmail  acnanrap
napameTpiepiHiH JerpaaanusacbiHa OKee/Il.

NMiynbCTIK  JTa3epilik  coyJie achmamTaplblH YakbITIIA >KYMBIC ICTEYIHIH
TOKTaybIHA, KAaTapCTPO(USIIBIK ICTEH HIBIFybIHA JKOHE COHBIH HET131HJIEr1 acrmamTap
napameTpiiepiHiH JAeTpaJallischbiHa OKENETIH paaualusiblK (akTopiapasiH Oipeyi
Oonbin TaObLIaAbl. bipak, acmantapra MMIYJIBCTIK JIa3epiik cyle acep eTKeHJerl
Y3IIKC13 JKYMBIC ICTE€y JEHIeMiH J>KOHE JKYMBIC ICT€y YaKbITbIH >KOFaJTY]Ib
AHBIKTANUTBIH 3E€PTTEYJIEP IC KY31HIE JKOK JEPIiK.

KymbicThIH MaKcaThl: JKapbIKThUIBIKTaH ajbic kaTKaH (0,308 MKM) TONKBIH
Y3BIHABIFBIHAAF  UMITYJABCTIK Ja3zepiik coyineHiH GaAs Heri3iHAeri >KapbiK
HIBIFAPATHIH JUOATAPFA dCep €TKeH e Maiiia OoyFaH JerpagalusHbl aHbIKTaY.

3epTrey HbIcaHbl: 3epTTey HbicaHbl peTinae 3J1107 xapbIK MIbIFApaThIH U0
KOJJAHBUIABL.  VIMIynbC  SHEPrUSICHIHBIH  THIFBI3JBIFbIHA  OAMIaHBICTHI  OHBIH
Y3aKTBUIBIFBI  ©3repe/i. byn skarmaiia skapblK HIbIFApaThiH TUOATHIH ocepl KyaT
THIFBI3JIBIFBI MEH N MMIYJIbCTEp CaHbIMEH cumartaiajsl. Mmmynbcrep canbl N<10
OonFaHma WMITYJIBCTEPAIH Y3MIKCI3 ocepi XKy3ere acwippuiapl. N>10 Oonranma
UMITYJIbCTIK MIEPUOATHIK PEKUM HKY3ETe acCThI.

3eprTey dnicreMeci: byniHren kaOaTThIH KaJbIHIBIFBIH aHBIKTAY OIICTEMECI
Jazep  coyleci ocep  eTKeH  KYpPBUIBIMHBIH — IIeTi  OOWBbIHIIA  TapayFaH
MHUKPOKATOUTFOMUHECUEHITUSHBIH WHTEHCHUBTUTITIHIH npod i eJIILIECYTe
Heri3genred. byn emmeynep apHaiibl  KaOabIKTAHIBIPbUTFAH CKaHEPJEUTIH
ANIEKTPOHIBIK MUKPOCKOII KOMETIMEH JKY3€Te acThl.

AJIBIHFAH HOTHKeJIEP:

- By kyMbICTa KapBIKTHUIBIKTA JKaTKAH TOJKBIH Y3BIHIBIFBIHIAFBI JIA3EPIIIK
coyJieHIH WH(PaKbI3bLI aliMaKTa >XaTKaH KapblK IIBIFApaThlH JTUOJTapFa
OCEPIH 3ePTTEY HOTHIKEIIEP1 KEATIPUITEH.

- HMmnoynbeTik Ja3epiik  COyJeHIH JKapbhlK IIBIFApaThIH AHOJTapFa dcepi
ocep/iH OarbIThIHA TOYEI Il €KeH1 KOPCETUITEeH.

- HMmnynbeTik J1a3epilik COyJEHIH KYaTbIHBIH THIFBI3ABIFBIHBIH YII IIEKTIK
MOH1 aHBIKTAJIIbI.

- Bbyn mektepain OyniHyl maiina 60aFaHAa, KaHBIFY TOFBIHBIH aMIUIUTYIAChI
KAHBIFy IIETIHE >XETE1l.UMITYJIbCTIK JIa3epNiK COyJe dcep €TKEH Ke3Aeri
MoJTiMeTTep OOMBIHIIA JKAPBIK IIBIFAPATHIH JUOATAPFa TaMMa UMITYJIbC1 9Cep
€TKeH Ke3Jeri JKYMBIC ICTey KaOJeTiHIH KOFfaly VYaKbIThIH OOJKayFa
00JaTBIHBIH KEJITIPUITEH.

FouibiMu  skaHABLUIABIFBL: ONTHKANBIK COyJl€ ocep ETKEHJErl KaphiK



HIBIFAPATHIH JUOATHIH JKYMBIC ICTEY1 Typaibl MOJIIMETTEP 1C KY31H/IE KOK.

IIpakTukanablk MaHbI3bI: Jlazepimik COyleHl JJIEKTPOHIBIK TEXHHKA
OyHBIMIApbIH JaWbIHIAAy TEXHOJIOTHSACHIHIA JA3epiiK COYyJeHI KEHIHEH KOJIJaHyFa
0ailyTaHbICTHI, AJILIHFAH MOJIMETTEP apKbUIbl acmamnTap JAaibIHIAYy TEXHOJIOTHSCHIHIA
Ja3epiik CoyJeHl KOJAAaHYIbIH apHailbl TallaTapblH aHBIKTAyFa, COHBIMEH Katap,
ONTUKAJIBIK COYyJe 9Cep ETKCHIET1 YKapbhlK IIBIFAPATHIH JUOATAPIBIH KYMBICBIHBIH
CEHIMIUTITIH KOFapbUIaTyIbIH 9ICTEMENEPIH NalbIHIayFa MyMKIHIIK Oepei.

BacblabiMaap typaJsabl MajiMerTep: MMOynbCTiK J1a3epiiik COyJICHIH KapbiK
HIBIFAPATBIH TUOATApFA ocepl Typadbl 5 OIpiecKeH aBTOPJBIK >KYMBIC OaCBUIBII
IIBIKTHI.



Volume: 60 pages, the structure of the dissertation: the title page, table of
contents; normative references, definitions and abbreviations, introduction, literature
review, material and methods of the experiment, the experimental results and
discussion, findings and conclusion, a list of sources and applications.

Number of illustrations: 12; number of tables: 1, number of used literature
sources: 44.

List of key words: Arsenidgallievye emitting diodes, semiconductor laser,
pulsed laser radiation, heterostructure, degradation, radiation resistance, radiation
density simulation.

The relevance of the theme: Light-emitting diodes infrared (hereinafter LEDs) are
widely used in various information systems, which requires their resistance to various
external influences. It is quite well developed and the use of laser systems with a
variety of appointment. Of particular interest is the impact of pulsed laser radiation
(hereafter OR) with a wavelength in the window material used in the manufacture of
LEDs, because such radiation can generate electron-hole pair separation in which the
external and built-in electric fields leads to the induced current in closed contacts of
the LEDs. At the same fundamental absorption of the laser radiation will occur at the
boundaries of the ohmic contact metal - semiconductor, and this should lead to the
degradation of a metal - semiconductor and, consequently, the degradation of LED
output parameters. The appearance of the induced current, in turn, leads to the
relaxation processes in the active layer of LEDs and, consequently, to fail in its work.
Such relaxation processes are observed under the influence of gamma radiation on
semiconductor devices, which allows to use or to simulate the effects of gamma-ray
pulse on semiconductor devices.

Arsenidgallievye light-emitting diodes (LEDs) are the basis for the manufacture
of devices operating in space, in the upper atmosphere and in nuclear power plants.
And as you know, and they are exposed to different radiation fields, which places
demands for their resistance to radiation. Radiative forcing leads to the generation of
stable radiation defects, reduce the concentration of electrons and reducing their
mobility and, as a consequence of the degradation parameters devices.

Objective: To study the degradation of light-emitting diodes based on GaAs
for pulsed laser radiation (OR) with a wavelength outside the window transparency
(0.308 microns).

Research objects: The objects of investigation were used LED 3L107. Because
depending on the density of pulse energy can vary its length, in this case, the impact,
or (0.308 m) was characterized by a power density as well as the number of pulses N.



When the number of pulses N <10 is consistent impact single pulses. For N> 10 have
used a pulse-periodic regime.

Methods: The method for determining the thickness of the damaged layer
consists in the measurements of the intensity distribution profile
mikrokatodlyuminestsentsii of Skolem structures were subjected to laser irradiation.
These measurements were performed using a scanning electron microscope equipped
with a  special attachment for measuring the intensity  profile
mikrokatodlyuminestsentsii. Resolution chipped in this case ranged from 0.8 microns
to 1 micron.

The results:

- In this paper presents the results of research on the effects of pulsed laser
radiation with a wavelength in the transparency window for light-emitting
diodes infrared range.

- Shown that resistance to the effects of LED or heavily dependent on the
direction of impact.

- Revealed three boundary values of the density power or due to degradation
of the metal-semiconductor, melting the metal - semiconductor and
expansion of gallium arsenide near the specified limits.

- It was established that the amplitude of the induced current shows saturation
in the event of penetration of the border.

- It is difficult to reliably predict the time of the loss of efficiency under the
influence of gamma-ray pulse on the LED on the results observed under the
influence of OR.

Scientific novelty. To date, virtually no data on the LED in terms of optical
radiation.

The practical value. Because the laser (LI) is widely used in the manufacturing
technology of various electronic devices, the information obtained will determine the
requirements for the application whether the technology of manufacturing equipment.
The data obtained will allow to develop recommendations to improve the reliability of
the LED under conditions of optical radiation. The data obtained will allow to develop
recommendations to improve the reliability of the LED under conditions of optical
radiation. This work was performed under the contract on technical and scientific
cooperation between the East Kazakhstan State Technical University im.D.Serikbaeva
and Tomsk Polytechnic University Ne 238/08-YUTI.

For information on publications: All the results of studies on the effect or
light-emitting diodes published co-authored five papers.



