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BBe,lleHHe 

BO3.lleRcTBHe THllCenux HOHOB Ha MOHOKpHcTannu Hennoxo H3yqeHO B 

o6nacTH 3HeprHR E i ~ 100 K3B, THnHqHux .nnH HMnnaHTaUHH, ITpH 

,llOCTaToqHo M3B/a.e.M. .naHHUe 

orpaHHqeHU. He HCKmoqeHO o6HapyllCeHHe HO BUX oco6eHHOCTe8 OTKnHKa 

cpe.nu Ha npOXOllC,lleHHe BUCOKOHOHH3HpyDmHx qacTHU, 9HeprHH, 

nepe.naHHaH peweTKe KpHcTanna H ::1neKTpoHHOMY ra3y, B cnyqae 

6ucTpUX HOHOB cymecTBeHHO OTnHqaeTCH OT HMeDmeR MeCTO npH 

Tpa.nHUHOHHOR HMnnaHTaUHH aTOMOB B MaTepHanu . 

.llnH nonynpoBO,llHHKOBUX MOHOKpHcTannoB He,llaBHO npoee.neHu 

CHCTeMaTHqecKHe H3MepeHHH [1,2) H BUHBneHa aHoManbHO HH3Kaff 

noepellC,llaDmaH cnoco6HOCTb HOHOB Xe c 3HeprHeR ~ 0, 9 M3B/a. e. M. 

AHOManHH o6t.HCHHeTCH B TepMHHax peKpHCTannH3aUHH .ne!peKTHOR 

o6nacTH TpeKa 3a cqeT 6ucTporo TepMHqecKoro OTllCHra, cBH3aHHoro c 

BUCOKHM 3HaqeHHeM Heynpyroro 3Heproeu.neneHHH. BallCHO ycTaHOBHTb, 

.HBnHeTCH nH 3TOT npouecc oco6eHHOCTbD nonynpoBO,llHHKOB HnH OH 

npOHCXO.llHT TaKllCe B MeTannax. HeKOTopue yKa3aHHH Ha qacTHqHuR 

HoHa nonyqeHu 



paHee [3,4]. B HaCTOHme8 pa6oTe H3yqeHo noapexneHHe MOHoKpHcTanna 

BOnbq>paMa 6ucTpUMH HOHaMH C HCnonb30BaHHeM npHMoro 

KpHcTannorpaq>HqecKoro MeTona, ocHoBaHHoro Ha 3¢qieKTe TeHe8. 

1. MeTOnHxa H pe3ynbTaTY 

OnHo8 H3 TpanHUHOHHUX 3anaq panHaUHOHHoro MaTepHanoaeneHHH 

HBnHKlTCH H3MepeHHH no30BUX 3aBHCHMOCTe8 MeXaHHqecKHX H 

3neKTpOMarHHTHUX CB08CTB MeTannoB H cnnaBOB npH 3KCil03HUHH 

o6pa3UOB HnepHUMH H3nyqeHHHMH . .naHHaH nporpaMMa pacwHpeHa B 

nocnenHHe ronH B o6naCTb jHeprHH HOHOB E1= 1-100 M3B/a.e.M. 

[5-11]. CTaBHTCH, B qacTHOCTH, 3anaqa MonenHpoBaTb panHaUHOHHYKl 

CT08KOCTb 

ycTaHOBOK. 

KOHCTPYKUHOHHUX MaTepHanoB HnepHHX 3HepreTHqecKHX 

,nnH IlOHHMaHHH MeXaHH3Ma HOHHUX B03ne8CTBH8 HHq>OpMaTHBHOCTb 

TaKHX H3MepeHH8 orpaHHqeHa TPY nHoCTHMH HHTepnpeTaUHH. rny6oKHe 

npoueccy noapexneHHH H peKpHcTannH3aUHH 6onee nepcneKTHBHO 

HCCnenoaaTb C IlOMOmbKl KpHCTannorpaq>HqecKHX HnH HnepHHX MeTonoa. 

Il03BOnHKlmHx nonyqaTb KOnHqeCTBeHHYKl HH¢0pMaUHKl O coaepweHCTBe 

nanbHero nopHnKa peweTKH H o MecTononoxeHHH pa3nHqHHX aTOMOB. 

MOHOKpHcTannH npencTaBnHKlT co6o8 3nHTHYKl ceMbKl cpenH acero 

MH~roo6pa3HH KOHneHcHpOBaHHHX o6p~3UOB. KapTHHa noaeneHHH HX npH 

panHaUHOHHOM B03ne8CTBHH MOXeT 6HTb npH3HaHa o6pa3UOB08. MeHee 

coaepweHHUe MaTepHanH IlOKa3UBaKlT He CTOnb HCHYKl KapTHHY H3-3a 

HanoxeHHH npoueccoa, CBH3aHHHX c MHKporpaHynHuHe8 aemecTaa. 

K HacToHmeMy apeMeHH HccnenoaaHO B03ne8CTBHe 6ucTpHX HOHOB Ha 

MOHOKpHCTannH Ge [l], Si [2], uo2 [12] H anMa3a [13]. Hcnonb30BaH 

MeTon, OCHOBaHHU8 Ha 3¢qieKTe TeHe8. Yrnoaoe pacnpeneneHHe 

3apHxeHHHX nponyKTOB HnepHHX peaKUH8 Ha MOHOKpHCTannHqecK08 

MHWeHH conepXHT TeHeBHe MHHHMYMH HHTeHCHBHOCTH B HanpaaneHHHX 

KpHcTannorpaq>HqecKHX oce8 H nnocKocTe8 [ 14]. <l>HKCaUHH 

npocTpaHCTBeHHoro pacnpeneneHHH qacTHU, BHneTaKlmHx H3 KpHcTanna, 
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naeT TeHeByKl peq>neKcorpaMMy. Ee 

onpenenHeTcH CHMMeTpHe8 peweTKH, 

reoMeTpHqecKaH 

KOHTpacTHOCTb 

cTpyKTypa 

CTeneHbKl 

COBepweHCTBa KpHCTanna, a yrnoBaH WHpHHa OTnenbHHX peqineKCOB -

noTeHuHanoM B3aHMone8CTBHH qacTHU C 3neMeHTapHHMH nnocKOCTHMH H 

pHnaMH aTOMOB B KpHCTanne. H3MepHH KOHTpaCTHOCTb (HHTeHCHBHOCTb) 

TeHeBoro peq>neKca, MOXHO nonyqHTb KOnHqecTBeHHHe naHHHe O cTeneHH 

COBepweHCTBa peweTKH MOHOKpHCTanna, a HMeHHO: onpenenHTb nonKl 

pa3ynopHnoqeHH08 q>a3H B o6'beMe aemecTBa. 3TO HBnHeTCH OCHOB08 

Hcnonb3yeMoro MeTona H3MepeHHH cTeneHH noapexneHHH KpHcTannoB B 

3aBHCHMOCTH OT ¢nKleHca HOHOB. 

HccnenoaaHHH npoaeneHH Ha nyqKax HOHOB 160 c 3HeprHe8 137 M3B, 

22Ne - 175 M3B, 40Ar - 25 M3B H 129xe - 122 M3B. OTnonHpOBaHHUe 

MOHOKpHcTannHqecKHe o6pa3UU W OpHeHTaUHH (110) o6nyqanHCb npH 

KOMHaTH08 

HanpaaneHHH, 

TeMnepaType KonnHMHpoBaHHHM nyqKQM HOHOB Bnonh 

He coananaawero C rnaBHHMH KpHCTannorpaq>HqecKHMH 

OCHMH H nnocKOCTHMH, Harpea 06pa3ua 3a cqeT MOmHOCTH nyqKa 

He3HaqHTeneH. napaMeTpu nyqKa HOHOB nocne npoxoxneHHH KonnHMaTopa 

cnenyKlmHe: nHaMeTp .MM, yrnoaoe pacxoxneHHe < 0,50, 

HHTeHCHBHOCTb He 6onee 1010 c- 1 • HMnynbCHaH MomHoCTb ~ 1 BT. 

TeHeaaH peq>neKcorpaMMa q>HKCHpoaanacb B WHpoKoyrnoao8 reoMeTpHH 

TpeKOBHMH neTeKTopaMH H3 CTeKna. .neTeKTOp perHcTpHpoaan OCKOnKH 

neneHHH B o6nyqeHHHX HOHaMH 160 H 22Ne, pacceHHHHe HOHU B cnyqae 

40Ar H Hnpa oTnaqH pacceHHHH BMeCTe c pacceHHHHMH HOHaMH'B cnyqae 

129xe. XHMHqecKoe npoHaneHHe TpeKOB Ha noaepXHOCTH neTeKTOpa 

npHBOnHnO K BH3yanH3aUHH TeHeB08 peq>neKcorpaMMH npH ycnOBHH 

nocTaToqHo BHCOK08 nnoTHOCTH TpeKOB. onpenenHnHCb KOopnHHaTH 

ueHTpa oceaoro peqineKca, a 3aTeM npoH3BOnHnocb cKaHHpoaaHHe 

TpeKOBoro neTeKTOpa H noncqeT nnoTHOCTH TpeKOB B OilTHqeCKOM 

MHKpocKone. TaKHM o6pa3oM onpenenHnacb q>opMa TeHeaoro MHHHMyMa 

H ero OCHOBHHe napaMeTpH: 

nonywHpHHa 1/11/ 2 . 

BHxon B MHHHMyMe XO H yrnoaaH 
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H noRR no 

BORbfpaMa B 

137 M3B (a), 

- 122 M3B 
# 

Ha pHC. 1 nnR npHMepa noKa3aH npofHRh TeHeBoro MHHHMyMa <110>, 

3afHKCHpOBaHHOro npH o6nyt.ieHHH MOHOKpHCTanna w HOHaMH Xe. 

npocne:aceHO H3MeHeHHe BeRHt.iHH XO H ~1/2: poCTOM ,nDeHCa ~ HOHOB 

nnR KpHcTannorpaqmt.iecKHX oceA <11 O> H <111 >. IlpH yaenHqeHHH ~ 

pacTeT Bl,IXOn Xa, MOlCHO H3BRet.ib napaMeTp xr. noKa31,1BaDmHA B qffCTOM 

BHne BKRan noape:acneHHR B TeHeBoA Bl,IXOn. ~YHKUHR Xa(~) 

npeo6pa3oa1,1aanacb no MeTonHKe [ 15] B 3aBHCHMOCTb nonH no 

pa3ynopRnot.ieHHOA ,a31,1 B 061.eMe MOHOK
0

pllCTaRRa OT ,nDeHca. B 

npeo6pa30BaHHH Xa (~)- no(~) yqHTl,IBaeTCR BKnan RnepHOA peaKUHH 

Ha CMemeHHl,IX aTOMax H neKaHaRHpoBaHHe Ha ne,eKTHOM cnoe. 

Ha pHc.2 noKa3aHl,I no30Bl,le 3aBHCllMOCTH Xr(~) H no<~)-. IlpH 

nepexone oT onHoA 6oM6apnHpyDmeA qacTHUl,I K npyroA ocHOBHoe 

H3MeHeHHe COCTOHT B H3MeHeHHH MaCWTa6a no31,1, T. e. HMeeT MeCTO 

CKeHnHHr. OTCDna RCHO, t.iTO o6Hapy:aceHHaR nnR nonynpoaonHHKOB 

aHOMaRHR noape:acneHHR [1,2) HOHaMH Xe He Bl,IRBRReTCR B cnyqae 

BORb,paMa. 

Heo6xonHMO neTaRH3HpoBaTb Bonpoc O TORmHHe CROR MOHOKpHCTanna, 

K KOTopoA OTHOCRTCR nonyt.ieHHUe naHHUe. TonmHHa t aKTHBHOro CROR 

MHWeHH no HanpaaneHHD nyt.iKa Bl,lt.iHCReHa Ha OCHOBe 6anaHca [ 12] 

noTepb 3HeprHH nanaDmeA H perHcTpHpyeMoA qacTHU npH yt.ieTe nopora 

perHCTpaUHH Rnep Il ::::; 5 M3B CTeKRRHHUM neTeKTOpOM. HMeeT MeCTO 

COOTHOWeHHe t << R << 1, r ne R - npoeKUHOHHUA npo6er nanaDmHx 

HO HOB. 1 - TORmHHa MOHOKpHCTaRnHqecKoro 06pa3ua. B Ta6nHue 

npHBeneHl,I ycROBHR o6nyt.ieHHA H naHU qffcneHHUe 3Hat.ieHHR t, a TaK:ace 

3Hat.ieHHR cpenHeA no t 3HeprHH HOHOB. TaKHM . o6pa30M, npH 

onpeneneHHH 3Hat.ieHHA no<~) nocTOBepHO H3BeCTeH HHTepsan 

ycpenHeHHR no TORmHHe CROR H no 3HeprHH HOHOB. 

2. 06cyzneHHe pe3yRhTaTOB 

EUCTpaR TRlKenaR qacTHUa TepReT 3HeprHD 8 BemecTBe, rnaBHUM 

o6pa3oM, 3a Ct.ieT B3aHMoneACTBHR C 3ReKTpOHaMH. 3HeprHR, 
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nepe.naeaeMasi Henocpe.ncTeeHHO peweTKe (si.nepm,ie noTepH), Ha 

HeCKOnbKO nopsi.nKOB eenHqHHli MeHbWe. B KOHUe npo6era, o.nHaKO, 

si.nepHlie noTepH MoryT cpaBHHBaTbCSI H npeeocxo.nHTb 3neKTpOHHlie. 

3TOT eapHaHT HeaKTyaneH e HaweM cnyqae, T.K. H3yqeHo noepex.neHHe 

cnosi B Haqane npo6era 6ucTpliX HOHOB. nHK 3neKTpOHHliX B036yx.neHH8 

C03.naeTCSI 3a epeMSI ,;::: 10- 15 C, H .nanbHenwasi era .nHCCHnaUHSI MOl!CeT 

3aBHCeTb cymecTBeHHO OT CB08CTB cpe.nu. ToqHue TeopeTHqecKHe 

Mo.nenH no Ka He· co3.naHu. qame ecero npe.nnonaraJOT, qTo e MeTannax 

H3-3a BliCOK08 nn□THOCTH ceo6o.nHliX 3neKTpOHOB 3HeprHSI .nHCCHnHpyeT 

e npe.nenax 3neKTpOHH08 no.nc:HcTeMli H Tennoeon nHK He co3.naeTcS1. 

nHK CMeIUeHH8 pa3BHBaeTCSI TOnbKO B KOHUe npo6era HOHa. OTCJO.na 

cne.nyeT, qTQ rnaBHliM HCTQqHHKOM noepex.neHHSI MeTannoe .nonl!CHO 6UTb 

nepeHqHoe eu6HeaHHe aToMa 3a 

qiopMHpoeaHHe KacKa.na cMeIUeHH8, 

cqeT si.nepHoro paccesiHHSI 

conyTCTBYJOIUero si.npy OT .naqH. 

H 

3Ta 

Mo.nenb, OTOllC.necTBnllJOIUaSI .ne<;>eKTli co CMeIUeHHliMH npH pacceSIHHH 

aT□MaMH, .nocTaToqHo npocTa .nnsi TeopeTHqecKoro aHanH3a. CeqeHHe 

o6pa30BaHHSI cMemeHH□ro a To.Ma crD MOl!CeT 6UTb euqHcneHo npH 

Hcnonb30BaHHH MHHHManbH□ro qHcna "ceo6o.nHux• napaMeTpoe. 

YMeCTHO ynOMSIHYTb HeCKOnbKO .npyryJO cxeMy nepe.naqH 3HeprHH B 

KHHeTHqecKyJO~ 3HeprHIO aTOMOB (16, 17]. 3HeprHSI, 3aTpaqeHHasi 

qacTHuen Ha HOHH3aUHIO aTOMa, BKnJOqaeT B ·ce6SI HeCKOMneHCHpoeaHHYIO 

KynoHOBCKYIO 3HeprHIO HOHH3HpoeaHHOro aTOMa. nocne HOHH3aUHH 

noTeHuHan, ·.ne8CTBYIOIUH8 Ha aTOM, MeHSleTCSI, aTOM yxe He 

y.nepllCHBaeTCSI B y3ne peweTKH H MOl!CeT npHo6peTaTb 3HaqHTenbHOe 

CMeIUeHHe OT Hcxo.nHoro nonol!CeHHSI. TaKall cxeMa nepe.naqH 3HeprHH 

aTOMaM peweTKH, TaK )l(e KaK H MOAeJlb KynoHOBCKOro HOHHOro 83puea 

-13 (18], Tpe6yeT .nnHTenbHoro, > 10 c, cymecTBOBaHHSI aTOMa e 

HOHH3HpoeaHHOM COCTOSIHHH. B MeTannHqecKo8 cpe.ne K □MneHcauHsi 

nonoxHTenbHoro 3apsi.na H□Ha .nonllCHa npoHcxo.nHTb 6ucTpo. oroeopHMCSI, 

qTo peqb H.neT O MOHOnHTH08 cpe.ne, B MenK03epHHCT08 <Jla3e B03MOllCHli 

6onee cnollCHlie npoueccu. npH 06cyJ1C.neHHH pe3ynbTaToe no noepex.neHHIO 
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ll 

J 

eonb<JlpaMa 3a OCHOBY 6y.neT B3S!Ta Mo.nenb reHepaUHH CMeIUeHHliX aTOMOB 

e 'aKTax paccesiHHSI na.naJOmen qacTHUli Ha si.npax peweTKH. 

11nsi pacqeTa 3HaqeHH8 cr
0 

Hcnonb30BaH!l qiopMyna H3 pa6□Tli (2], 

BKnJOqaJOmasi peanHCTHqecKoe 3KpaHHpoeaHHoe ceqeHHe paccesiHHSI H 

yqHTliBaJOIUaSI pa3MHOl!CeHHe CMeIUeHHliX aTOMOB npH 3HeprHH si.npa OT.naqH 

T ~ 2Ed. noporoeasi 3HeprHll cMemeHHSI aTOMa e eonb<JlpaMe 6una B3l!Ta 

paeHon Ed .= 40 38 cor nacHo [ 19]. noepex.naJOmasi cnoco6HocTb HO HOB 

CHCTeMaTH3HpoeaHa B 3aBHCHMOCTH OT ceqeHHSI (To· 8 KaqecTee 

KOnHqecTBeHH08 Mepu CTeneHH noepellC.neHHSI Ha e.nHHHUY <;>nJOeHca 

eu6paHa npOH3BO.nHaSI <PYHKUHH no(~) npH Manux ~- Ha pHC. 3a 

noKa3aHu. H3eneqeHHlie . H3 3KCnepHMeHTa 3HaqeHHSI dnofd~ B 

3aBHCHMOCTH OT ceqeHHSI ·cro. BH.nHo nponopUHOHanbHOe yeenHqeHHe 

noepellC.naJOIUe8 cnoco6HOCTH HOHOB c pOCTOM (TD. T.e. no.nTeepllC.naeTCSI, 

qTo npH o6nyqeHHH eonb<JlpaMa .ne<;>eKTli o6pa3yJOTCSI 3a cqeT si.nepHoro 

pacceSIHHSI 6liCTpliX HOHOB. He npOTHBOpeqHT 3TOMY YTBepx.neHHIO TaKl!Ce 

3aBHCHMOCTb dnofd~ OT y.nenbHliX noTepb 3HeprHH HOHOB dE/dx, 

noKa3aHHaSI Ha pHc. 36. C pOCTOM aTOMHOro HOMepa HOHa zl MOHOTOHHO 

paCTeT KaK (TD' TaK H dE/dx. OTCJO.na SICHO, qTo xo.n ToqeK Ha pHC. 36 

SIBnlleTCSI 3aKOHOMepHliM, 

BH.n 3aBHCHMOCTe8, noKa3aHHliX Ha pHc. 3a H 36, cymecTBeHHO 

OTnHqaeTCSI OT nonyqeHHliX [ 1, 2] .nnsi nonynpoeo.nHHKOBliX 

MOHoKpHcTannoe Si H Ge. B cnyqae eonb<JlpaMa He Ha6n10.naeTcS1 

aHoManbHoro yMeHbWeHHSI noepellC.naJOIUen cnoco6HocTH .nnsi oqeHb TS1J1Cenux 

HOHOB THna Xe. T.e. HeT OCHOBaHH8 npe.nnonaraTb peKpHCTannH3aUHIO 

eonb<JlpaMa 3a cqeT 6ucTporo TepMHqecKoro OTllCHra e.nonb TpeKa H9Ha. 

Peqb H.neT 06 OTllCHre .ne<;>eKTOB, ycTo8qHBliX npH KOMHaTH08 

TeMnepaType. B pa6oTe [3] o6HapyxeH CTHMynHpOBaHHli8 3neKTpOHHliMH 

noTepSIMH (dE/dx) e OTllCHr .ne<;>eKTOB B Ni, HecTa6HnbHliX npH HH3K08 

TeMnepaType (1-SI CTa.nHSI BOCCTaHoeneHHSI). Pe3ynbTaTli [3] 03HaqaJOT, 

qTQ e o6naCTH TpeKa HOHa npoHcxo.nHT Harpee Ha HeCKOnbKO .necSITKOB 

rpa.nycoe. llnsi OTllCHra .ne<;>eKTOB, CTa6HnbHliX npH KOMHaTH08 
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PHC.3. noepeznaDmaH cnoco6HOCTb HOHOB (Ha enHHHUY ¢nDeHca) B 

3aBHCHMOCTH OT euqHcneHHoro ceqeHHH qD CMemeHHH aTOMOB (a) 

HOT ynenbHUX noTepb 3HeprHH dE/dx HOHOB (6). 

Ta6nHua 

YcnoBHH o6nyqeHHH MOHOKpHcTanna BOnb¢paMa 

Yron PerHCTp. KpHCT. Yron TonmHHa 
EHOHa HOH naneHHH qacTHUa OCb Ha6nDne- cnoH t 

rpan. HHH,rpan. MKM M3B 

160 51 ocx.nen. <111> 164 3,85 131 

22Ne 56 ocx.nen. <111> 159 3,70 166 

40Ar 56 40Ar <111> 159 0,60 19. 

129xe 54 129xe,w <110> 67 0,82 107 
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TeMnepaType, Tpe6yeTCH Harpee no 3Ha4HTenbHO 6onee BUCOKOA 

TeMnepaTypu. ITO3TOMY npoTHBopeqHH Mezny pe3ynhTaTaMH HaweR ·pa6oTu 

nnH W H [3) nnH Ni HeT. 

npH cpaBHeHHH noseneHHH w H Ni, Si, Ge HYZHO yqHTUBaTb 

TpHBHanbHUe npHqHHU, B qacTHOCTH BUCOKYD TepMOCTO8KOCTb 

BOnb¢paMa, OTCDna MOZHO npennonOXHTh 3aMopaZHBaHHe ne¢eKTOB H 

OTCYTCTBHe Bcex BHnoe OTZHra npH KOMHaTHOR TeMnepaType. H3 

3KCnepHMeHTa, onHaxo, cnenyeT, qTo CTonpoueHTHOR ¢HKCaUHH 

ne¢eKTOB B W He npoHcxonHT. 3KcnepHMeHTanbHO nonyqeHHUe 3HaqeHHH 

nD no a6conDTH08 BenHqHHe MeHbWe B HeGKORbKO pa3, qeM suqHcneHHUe 

no ¢opMyne n0 = 1-exp-2u
0

~. 3To O3HaqaeT, qTo 3HaqHTenbHaH qacTb 

C03naHHUX B BORb¢paMe ne¢eKTOB OTZHraeTCH npH KOMHaTHO8 

TeMnepaType 3a cqeT MaxpocxonHqecxoro TepMHqecxoro oTzHra, B 

COOTBeTCTBHH 

OTHOWeHHH 

c noseneHHeM npyrHx 

MaKpOOTZHra ne¢eKTOB 

MeTannos. 

BOnb¢paM 

cnenoeaTenbHO, B 

He noxa3ueaeT 

xaqecTBeHHoro OTnHqHff OT npyrHx MOHOKpHCTannoB, onHaxo 

MHKponpoueccu B o6naCTH Tpexa BUCOKOHOHH3HpyDmeR qacTHUU B 

BORb¢paMe pa3BHBaDTCH HHaqe, qeM B nonynposonHHKax Si, Ge. THn 

OTKRHKa, CBH3aHHU8 C CHRbHUM MHKpOHarpeBOM H pexpHCTannH3aUHe8 3a 

cqeT BUCOKoro (dE/dx)e HOHa, BHnHMO, He HMeeT MecTa B BORb¢paMe, 

B OTnHqHe OT Si H Ge [1,2]. 3TO npHHUHnHanbHOe pa3nHqHe MOZHO 

06DHCHHTb oco6eHHOCTHMH 3ReKTpOHHOro cneKTpa semecTBa. 

cornacHo TeopeTHqecKHM npencTaeneHHHM B MeTannax axycTHqecxaH 

Mona B3aHMoneRCTBHH ~-3neKTpOHOB nonasneHa H HX 3HeprHH He 

nepenaeTCH peweTKe. 3neKTpOHHUe noTepH 3HeprHH HOHa (dE/dx)e npH 

3TOM OKa3UBaDTCH HeRTpanbHUMH B CMUcne BO3ne8CTBHH Ha peweTKY. 

OHH He nonZHU BU3UBaTb HH ee nospezneHHH, HH OTZHra. B cnyqae 

H3ORHTOpOB, HanpOTHB, OZHnaeTCH CHRbHaH CBH3b 3nexTpOHHO8 CHCTeMU 

C peweTKOA. BO3MOZeH Harpee [20) BnnOTb no T > 104 K H 

noepezneHHe xpHcTanna 3a cqeT (dE/dx)e. nnH nonynposonHHKOB 
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TeopeTH4eCKOe paCCMOTpeHHe He naeT KOHKpeTHUX npencKaJaHHR, HO He 

HCKnD4eH HarpeB no yMepeHHOR TeMnepaTypu B 30He TpeKa 4aCTHUU. 

HenaBHO ony6nHKOBaHU HOBUe peJynbTaTU O BKnane (dE/dx)e B 

noapel!CneHHe HeKOTopux MeTannH4eCKHX o6pa3UOB [9,10]. BepOS!THO, 

HMeeT MeCTO MHoroo6pa3He aapHaHTOB noaeneHHSI. JaBHCSl!Uero KaK OT 

3JJeKTpH4eCKHX CBORCTB, TaK H OT CTpyKTypHUX oco6eHHOCTeH 

o6pa3UOB. 

BUBOAU 

H3y4eHO BOJAeRCTBHe 6ucTpUX HOHOB Ha MOHOKpHCTann w. H 

Monenb reHepaUHH ne¢eKTOB Ja c4eT RnepHoro 
nonTBepllCAeHa 

pacceRHHR. He o6Hapyl!CeH BKnan 3neKTpOHHUX noTepb 3HeprHH B 

noapel!CneHHe aonb¢paMa. B cny4ae BUCOKOHOHH3Hpym1rnx 4acTHU, THna 

Xe, ycTaHOBJJeHO pa3nH4He noaeneHHR MeTannH4eCKoro BOnb¢paMa H 

nonynpoBOAHHKOB Si, Ge. noKaJaHO, 4TO npH HCcnenoBaHHH OTKnHKa 

KOHAeHCHpoBaHHOR cpenu Ha npoXOllCAeHHe BUCOKOHOHH3HpyDmHX 4acTHU 

HaH6onee nepcneKTHBHO HcnonbJOBaTb npRMUe KpHcTannorpa¢H4eCKHe 

MeTOAU nnR 3JIHTHUX MOHOKpHcTannH4eCKHX o6pa3UOB. 

ABTopu 6naronapHu ~.u.oraHecRHY Ja HHTepec K pa6oTe, r.OTTO 3a 

npenocTaaneHHe MOHOKpHcTanna w H rpynne 3KcnnyaTaUHH UHKnoTpoHa 

Y-300 Ja nony4eHHe ny4KOB HOHOB. 
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ByrpoB B .H., Kapawm C .A. 
IloBpe,KgeHHe MOHOKPHCTanna BOnb¢paMa 
6bICTPblMH THJKenbIMH HOHaMH 

P 14-90-352· 

HccnegoBaHo noBpe,KgeHHe MOH0KpHCTann1-1qecKoro BOnh¢pa
Ma nog geiICTBHeM THJKenbIX 1-10HoB BnnOTb go Xe np1-1 sHepr1-11-1 
0,6 - 8,0 MsB/a.e,M, IlpHMeHeH npHMOH KpHcTannorpa¢1-1qe
CKHH MeTOA, OCHOBaHHb!H Ha s¢¢eKTe TeHeH. 06HapyJKeH CK~H
nHHr A030Bb!X 3aBHCHMOCTeH IlOBpeJKgeHHH AnH pa3HbIX HOHOB, 
H3MeHeHHe noBpe,Kgaro~eH cnoco6HOCTH HOHOB COOTBeTCTByeT 
Mogen1-1 re~epaQHH ge¢eKTOB 3a cqeT HgepHoro pacceHHHH, 
He o6Hapy;KeH BKnag sneKTpOHHWX 0n0Tepb 3HeprHH HOHOB B. no
Bpe,KgeH1-1e Bonh¢paMa. 

Pa60Ta BbmOnHeHa B- J1a6opaTOPHH HgepHbIX peaKQHH Olli!H, 

IlpenpHHT 061>e,1UiHeHHOro HHcnnyra HAepm.IX HCCJieAOBllHHH. ,lly6ua 1990 
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Bugrov V .N., Karamyan S .A. 
Damage Produced by Swift Heavy Ions 
in Monocrystalline Tungsten 

Pl4-90-352 

The damage of monocrystalline tungsten produced by 
heavy ions up to Xe at energy from 0.6 to 8.0 MeV/a.m.u. 
is· studied. The direct crystallographic method based 
on the crystal-blocking effect is applied. The scaling 
of the dose dependences of the damage for different ions 
is observed. The variation of the ion damaging power cor
responds to the model of the defects generation as a re
sult o(nuclear scattering. The contribution of ions 
electronic energy losses to the tungsten damage is not 
found. 
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