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The.exci~on absorption studies in .GaP(N) crystals have 

shown that the deformations of the crystal lattice and elect­

rostatic fields due to the irradiation are localized in the · 

vicinity of the radiation defects and the basic volume of the 

crystal remains undisturbed at doses of 50 MeV electrons up · to 

1017 el/cm2• There has also been found two types of nitrogen 

atomic states producing bound excitons: rapid degrading and 

radiative stable excitons. 
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0,n;Hoil HS Ba.JKHettlllIDC rrpHMecett B KPHCTaJLJiax GaP HBJIJieTCSI aTOM 

asoTa, SaMe~ninnt qiocqiop. IIocKOJll>KY aTOMI:l qiocqiopa H asoTa RMe­

KlT o.wzy H TY Ee BSJieHTHOCTb, TO o6pa30BaHHHtt IIpH SaMemeHHH 

~eHTp, c KOTOphlM MOEeT 6HTb CB!i3aH SKCKTOH, HBJIReTCH HSOSJieK­

TpoHHHM. IlpH HSJJy'ia.TeJlbHOM pacna,n;e TaRoro CB!i3aHHOro SKCKTOHa 

BOSHHKaeT s~eHoe CBe~eJDie. 3TO JIBJleHHe Jl~T B OCHOBe pa60Tl:l 

cBeTO.D;HO'AOB seJieHoro CBe~eHRll HS GaP. B cneKTpe nor;romeHIDI 

ICpHCTaJIJIOB GaP ( N ) oneTJIHBO rrpoHBJIJieTM rrOJioca rrorJiomemm 

IIpH h~ = 2,313 sB, o6yCJloBJieHHaJI SKCHTOHOM, CBHSi:unmM c HSO­

MeKTpoHHOtt JIOBYJUKOii aTOMa asoTa ( A-noJioca, pHc .I). 3Ta noJio­

ca IIO~OOHO Hsy~eHa B pa6oTax [I-3] . 

3KCHTOHHOe rrorJiomeHHe o~elib -qyBCTBHTeJlbHO K HaJIH11:HBJ 'AeilJOp­

~ H SJieKTPH~eCKHX nOJiett B KPHCTaJIJ.le, IIOCJie'AHHe IIpHBO'AHT K 

C'ABKcy JlKHlfii SKCHTOHOB H IDC pacna;ey • . CJie'AOBaTeJibHO' ITO HCCJle­

~OBaHHIO ipopM!i, ITOJIOEeHHH H HHTeHCHBHOCTH A-IlOJIOCli norJiomeHHJI 

B o6Jly'leHHHx KPHCTaJJ.irax GaP MOl!HO CY'AJi!Tb o JIOKaJ!b.HblX sJieKTPH­

~ecKHX ITOJIHX H 0 'AeilJoJlM8.llIDDC KpHCT~eCKOtt pemeTKH, 00pa30-

Ba.HHIDC pa,$~OHHHMH 'A$KTaMH. 
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May11eim:D STIDC BOnpOCOB 1II Il0CBHill8Ha HaCTO~ pa6oTa. 

MccJie;n;omHWI npo:so;n;HJIHc:& Ha srm:TaKC:J4aJI:&HHX CJIOHX Qal>, Jie­

riij)OBaHHHX a30TOM, BHpameHHHX Ha IlO~OlltKaX HeJiel'HpOBaHHOro 

GaP. ]el'Hpo:BaHPie asoToM ocymecTBJIRJioc:r, rryTeM .zto6a.I1JieHRH NH3 

B nponecce arm:TaKCmJ.TOJllnRHa SllHTaKCJ/IaJI:&BliTX CJIOeB COCTaBJIRJia 

I68 MKM . 

Ha p11Ic.I npHBe;n;eHH crreKTpaJI:&HHe 3aBJIICHMOCTK KOsqxpm:J;HeHTa 

norJiomeHWI B 06.nacTK A-rroJiocH, H3Mepemme npz 80 K .rtJ1SI o6pas­

no:s ;n;o H noCJie 06J!Y11eHWI sJieRTPOHaMJiI c sHeprHett 50 MaB. KoH­

neHTPa:uIDI a30Ta onpe;n;eJlR'Jla.C:& no ;D;a.HHHM pHC.I c J/ICilOJ1:& 30BaHE:eM 

WOPMYJ.lll neKCTepa J/I3 pa6oTH [I] 

Nf = I , I3 • ro12 nfc<.dK ' . 
r;n;e N - KOHUeHTpanRR: aTOMOB B CM-3 , ci. - io~eHT rrorJio­

memm B CM-I 1II K - BOJIHOBOe 'IltCJIO B CM-I • IlpK STOM J/ICilOJ1:&30-

BaHH 3Ha.1!0HIDI KO~J/I0HTa npeJIOMJiemm: n = 3 ,45 H CH.Jlil OCr:ntlI• 

:7111Topa f = 0, DI , npHBe;n;eHHH e B yi<aSrumott pa6oTe • Co;n;epimHHe 

a30Ta B J/ICXO.D;HHX KPJ/ICTaJIJiaX COCTaBJIRJIO ~ 5· Ia17 CM-3. Ka.K 

BE;nHO H3 pHc.I, npH 60JI:&llll1IX ;n;osax o6Jly1iem.m: H3-3a Cl1L1ll>Horo .no­

rro.mmTeJI:&Horo norJiomeHIDI Ha6JI!O,IteHHe noJIOCH saTPy,naeHo. 

Ha pzc. 2 npe;n;cTaI;JieHH ;n;osoBHe 3aBHCHMOCTH KOHUeHTpan;mir 

aTOMOB asoTa, OTBeTCTBeHHHx 3a. A-nOJiocy norJiomemm:~ KaK BH.Il:­

HO wa pHcyH&a, ,JJ;JIH neRoTopux o6pasnoB npH aa11a.JI:&m.rx ;n;osax 06-

Jfy'Iem.m: Ha0JlRJ,IJ,a6TCSI yMeH:&me1me KOHU8HTPainnI aTOMOB a30Ta, ;n;a10-

lltKX A-rrOJiocy, a saTeM npH ;n;osax (2-IO)·IOI6 ·aJI/cM2 oHa ocTaeT­

CH H01/I3MeHHott (KpHBl:le I' 2). ,lJ.1m ;n;pyrmc o6pasnoB (Kpl!Ball 3 Ha 

pHc.2) He Ha6JllO.D;BJlOC:& H3MeHelll!it B HHTeHCHllHOCTH A-rrOJ!OCH rrpK 

o6Jly1ieHHH BI11IOT:& ,ItO ~=IOI7 aJI/cM2• ll3MeHeHIDI llOJIOllteHHll MB.RCH-
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r.iyMa n WOPMH A-noJiocu B o6omc CJJY"lamC He Ha6JI1D,D;aeTcH. 

B pa6oTe [4] HaMH 6uJio no&asaao, 'ITO o6Jfy'IeHHe woaj)H.Ita 

raJIJIHH BHCOK03HepreTJIITllrnMH SJieRTPOHa.MJ/I npli'lllO.n;:;IT K o6pa30BaHJIIJO 

JiOKaJI:&HHX SJieKTp~eCKIDC H ;n;ecpopMa!zy!OHHHX noJie:ll, J/ICKPKBJI.ll~ 

Kpa.H 30HI:l rr:poBO,I(l!MOCTH H BaJieHTHO:l:t 30HH. KpoMe Toro, .rtJ1SI CKO­

pOCTH y,IJ,aJie:mtH: HOCJIITeJieli Il0JIY'l0HO 3Ha'!eHHe 28-30 CM-I. TB.KID.I 

o6pa30M ' c y11eTOM Naerp= rzcp ' r;n;e ri. - 'lllCJIO ;n;epeKTOB' 003,Ita -

BaeMHx o~ aJI8KTPOHOM, llOJIY'la8M, 'ITO 06maH KOHU8HTPanM pa­

,n;:;i:anKOHHHX ;n;eweKTOB COCTaBJI.lleT "'3·· I0I8 CM- 3 npn ,It038 06Jry-

1!0HJ/Ill ~=IOI7 sJI/cM2 ' 1II cpe,naee paCCTOHirn:e M8lK,I!Y pa,n;:;i:anHOH­

HHM ;n;epeRTOM H aTOMOM a3oTa COCTa.BJlfieT ,...., I5 IlOCTOJU!HHX pemeT­

IGI. Ha Ta.ROM paccTOHHIDI ;n;ewopMaUHH R sJieKTPOCTaTH'leCROe nOJie 

OT OT,IteJI:&HHX pa.n;:;IanHOHHHX ;n;epeKTOB, KaK CJie.n:yeT J/I3 pxc. 2, He 

BH3HBaDT omyTHMHX H3MeHelil!tt B SKCJ/ITOHHOM COCTOHHJ/IH Ha H30aJieK­

TPOHHl:lX JIOBynrn:ax. Ms STOro CJie.n:yeT, 'ITO llOJIH pa,IJ;HanHOHHHX ;n;e­

weKTOB, KOTOpHe MOryT 6HT:& IlOp.fI,D;Ka I05 B/CM [5] , CHJI:&HO JIOKa­

JlK30BaHH . 

Ha6JIJO,IJ,aeMoe HeKoTopoe YMeH:&meHJ/Ie ( I5%) HHTeHCKBHOCTH A-no. 

JIOCH norJiomemm npH Ha'la.JI:&HHX ;n;osa.x o6Jfy'Iemm, TaKHM o6pasoM, 

He HBJ!HSTCSI IIPffMHM CJie.D;CTBHeM BJ1WIHHH BHyTpeHHHX rroJiett pa,IJ;Ha­

JUIOHHHX ;n;epeKTOB. Ilpe,IJ;JIOJiaraeTCH Y'!aCTHe B STOM nponecce He­

KOHTpOJmpyemx npHMecett lL1m ,ItepeKTOB, KOTOpHe , Haxo~c:r, B6Jm-

3H He60JI:&wo:ll 'laCTH aTOMOB asoTa, B peayJI:&TaTe o6Jfy'IeHHH H3Me­

HHDTCH True , 'ITO paspymam 3KCKTOHHOe COCT<>mme. 

llHTepecHO OTM8THT:&, 'ITO 3KCHTOHHBJi JI~ecneHI:(llli, o6yCJIOB­

JI6HIIa.R: A-noJiocoit, pesxo YMeHblllaeTca: npH ropa3'AO MeH:&lllHX mi:Te­

rpaJI:&HHx noTo~ 06JJY1IeHKH. Ta&, no .ItaHH!lM pa6om [ 3 J , yxe 

npH ~=IOI5 aJI/c~ J/IHTeHCKBHOCT:& A-rro~ocu YMeH:&maeTca: Ha no-
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PH,ItOK. Pa3JiliPIWI B nosoBHX SaBHCRMOcTHX <PoTOJIDvraHecue~ H 

norJiomeHRSI o6y~oBJiemi: TeM, ~To rrpK norJiome:mm: npoKcxo.D;l!T Bos-

6yJK,IJ;ema:e SKCHTOHa, a !lJoTOJIRMmecueHnHff Ha6JIJO.rr,aeTC.R: B pesym,Ta­

Te aHlilII'HJlf.lll;RR 3KCHTOHa. l1HTeHCHBHOCTh BTOporo rrpouecca YMeHb­

maeTC.R: KaK BMenCTBHe paspymeHRSI 3KCRTOHHI:lX KOMIIJieRCOB nOJieM 

pa,inta.UROHirnX HapymeHRil:, TaK H BCJiencTBHe BBene.HH'.ff ueHTPOB 6es­

li3JIY'tl'.aTeJILHOil pexoM6mra.r.um rrpH o6Jry-qemm. ~o. KaK Me~eT 

H3 HalllHlC pe3yJil>TaTOB , 3KCHTOHHI:le KOMIIJieRC!i, B OCHOBHOM, coxpa­

WDOTCII B~OTh no 'A03li ~=ID17 "sJl/cM2. 3TO ll03BOJI.R:6T yTBepJK,IJ;aTb, 

'!TO YMeHbilleHRe RHTeHCRBHOCTH !l>OTOJIRMmecue~ B 06.nyqeHH!iX 

RPKCTaJ1Jlax GaP ( N) JIBJIHeTCII pesyJil>TaTOM BJIKlllOOr pa.D;l!aIUIOHmJX 

n$RTOB KaR ROHKYPKIJY!llllero ~ 6eaY3J(V"tJaTenaott pexoM6RHa­

UHH. 

06HapyxeHHaJI HaMK 6!iCTpa;! nerpa,Ita.Ulill'. ~aCTH 3KCHTOHOB, CBH­

&unrmc Ha aTOMax aaoTa B GaP, MOXeT 6liTh 'tl'.aCTK'IHO OTBeTCTB6H­

HOH aa Pa.inm.uROHHYD nerpa;n:aIUID cBeTO.D;l!onoB, a TaIOKe aa nerpa­

,JT.aUKD Ha.nyqeHH.R: B rrpouecce RX pa60TH. 
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II O,JJ,IMCM K PMCYRKA!.1 

Pll!c.I CneKT~HHe 3a.BHCHMOCTli KO~u;HeHTa norJiorneirnfl B 06-

JiaCTli A- rrOJIOC!i , :aaMepeHHHe rrplll 60 K ,nJ1fl o6paau;oB (iaP( N ) 

,no JI! rrocJie o6J.ry~eHRH sJieKTpOHa.MH c :meprll!ei-i 50 MaB: 

l - ,no 06J(V~8Hll!H~ 2 - I.1a16 M/cM2 ; 3 - 3.10
16 SJI/cr.12 ~ 

4 - 4·1016 3JI/cM2; 5 - 5·I016aJI/cM2; 6 - 6,5·l016M/cM2~ 
7 - 7,5·Ia16 sJl/cM2 . 

CTpeJIKaMlll yxa3aHH rroporoBHe•aHeprlllll o6pasoBaHIDI aKCll!TO-

HOB C 3Mll!CCJ/!8H !lJoHOHOB. 

Pll!c. 2 .U030BHe 3aBHCRMOCTH KOHIJ;eHTpau;Hli aTOMOB asoTa, OTBeTCT-

BeHHHX sa A-rroJiocy norJiomeHIDI, ;rvm r1aP ( N ) . 
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