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Bi.mos U., ErowHH H.H., flllTyWHHCKH A.,· P6 - 8378 
Ocimeaxo s.n.. IOpKOBCXH H. . 

I'epMaaaA-m1i-aeable a·MJinaHTHpoaaasi.10 i:teTeKTOpN i:tnll 
· cneKrpciMeTpHH 6era~'iaCTHll · 

i 

OllHcaaa TexaonorBll H3roToaneHHll HMnnaarepoaa~aoro Ge( Ll)-i:teTeK
Topa i:tnll perHCTp81lHH 6eTa-'iSCTHll.·nonyqeHO 9HepreTH'i8CKOe pa3peweaee 
1,9 K9B .nn11 E p- 500, K9B H 14 K9B i:tn11 E a - 5 MsB. · · 

' 

IlpenpMHT 061.e,llJIH8HHoro MHCTMTyTa B~epllhlX MCCJJe~oBaHHli. 
. . . . . . ,lly6Ha, 1974. . . . 

Vylov Ts., Egoshin I-.N~ ~ Liatuszynski A., 
Osipenko B.P., Yurkovsky Ya •. · 

P6 

· Ge(Li) · Implante_d Detec~ors for. /4 .:.Particle 
. Spectrometry , ........ 

8378 

t . . . . 
The technology .. of the. Ge(Li),.implanted detector, in-

tended for ~-particle measurements, is.described. The 
energy resolution of l. 9 and 14 keV lias been obtained for
E / - 500 keVand Ea - 5 MeV, respectiv~ly. 

Preprint.· Joint Institute, for Nuclear. -R~search. 
• < • !....._ 

Dubna, 197 4, 

34><i>eKTHBHOCTL K raMMa - ny11aM npH H3MepeHHH cneKTpOB 

H3JiyqeHHH paAHOaKTHBHLIX HYKJIHAOB C noMOUlLIO KpeMHHeBLIX 

nonynpoBOAHHKOBLIX AeTeKTopoe /IIIiW no3eon.11eT H3BJie.11L 

HH~OpMaUHIO O BeJIHqHHax K034><l>HnHeHTOB BHyTpeHHeHKOH· 

eepcHH /KBK/ - pHc. 1. IIocKoJILKY 11ccneAyeMLie nepeXOALI 

HaXOAJ1Tc.11 06LI11Ho e o6nacTH 3HeprHii 6onLllle 100 K3B, 
nenecoo6pa3HO HCnOJIL3OBaTL repMaHHeBLie AeTeKTOPLI, 3~;. 

(j)eKTHBHOCTL K raMMa-ny11aM KOTOpLix 3Ha'IHTeJILHO BLiwe -

PHC. 2. TaKHe AeTeKTOpbl MO>KHO H3rOTOBHTL H3 ceepX'IHC· 

Toro repMaHH.11 /I/_ TaK KaK 3TOT MaTepHaJI noKa Mano 

AOCTyneH, 6LIJia nocTaBJieHa 3aAaqa HCCJieAOBaTL BO3MO>K· 

HOCTL H3rOTOBJieHH.II AeTeKTOpOB C TOHKHM "BXOAHLIM OKHOM" 

H3 repMaHH.11 p ·THna, KOMneHCHpOBaHHOro JIHTHeM. 

,ll;eTeKTopLf H3i;oToen.11nHcL H3 repMaHH.11 MapKH r ,D;,LU0-
30 c YAeJILHLIM conpoTHBJieHHeM - 18 OM.CM H epeMeHeM 

:>KH3HH HOCHTeneii 3ap.11Aa npH a30THOH TeMnepaType 

20 MKCeK. Ilocne pe3KH CJIHTKa, WJIH~OBKH, o6e3>KHPHBaHH.II 

H TpaeneHH.11 repMaHHeBOH waii6LI npOBOAHTC.11 TepMH'leCKa.11 

AH4><l>Y3H.II H APeii~ JIHTH.11 B 3JieKTPH11eCKOM none. 3aTeM 

y 06pa3na WJIH~OBKoii CHHMaeTc.11 p -cnoii, H nocne o6e3>KH· 

pHBaHH.11 H TpaeneHH.11 OH ycTaHaBJIHBaeTC.11 C noMOlllLIO cne -

nHaJILHOro Aep:>KaTeJI.11 Ha KOJIJieKTOpe 3JieKTpoMarHHTHOro 

Macc-c.enapaTopa /3/. ,D;n.11 Toro, 11To6LI MaKCHMYM pacnpe

AeJieHH.11 BHeApeHHLIX aTOMOB HaXOAHJIC.11 HenocpeACTBeHHO 

y noB~XHOCTH, a 34><l>eKTbl KaHaJIHpoeaHH.11 6LIJIH MHHHMaJIL• 

HLIMH 
41, 06pa3en pacnonaraeTc.11 noA yrnoM 57 ° K Hanpae

neHHIO nyqKa HOHOB raJIJIH.11.PaBHOMepHOCTL pacnpeAeJieHH.11 

BHeAp.lleMoii npHMeCH / AO3a < 10 14 uoHoe/ cM2 / no noeepx -

HOCTH AOCTHraeTC.11 nyTeM CKaHHPOBaHH.11 ny11Ka HOHOB no 

ropH3OHTaJIH. 

3 
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ITocne BHep;peHHH BOHOB rannHH B repMaHHeBLIH 06pa3eu; 
IlOBTOpHO npOBO,IJ;HTCH .D;Hcl>ti>y3BS nHTHJI npH TeMnepaType 
4OO°C B Te'leHHe 15 MHHyT. ITpn 3TOM npoHCXO,IJ;HT 11aCTH11-
HLIH OT:>KIIr p;etl>eKTOB, o6pa30BaBWBXCJI npn HOHHOM nerHpo
BaHHH. )];peiicl> ocyID;eCTBnJieTCJI B KBil.JlID;eM neHTaHe npH 
HanpH)ICeHHH 500 B B Te11e1rne 50 11acoB. BLipaBHHBaIDID;Hii 
p;peiicl> npOHCXO,IJ;HT B xonop;HnbHHKe npH TeMnepaType -8° C 
n npB HanpJI)ICeHHH Ha 3neKTpop;ax 1000 B /TOK 0,5 MA/ 
,IJ;O Tex nop, IlOKa BOnLT-aMnepHaJI H BOnLT-tl>apap;HaJI xapaK
TepHCTHKH He BOH,IJ;YT B HaCLIID;eHHe npH HanpH)ICeHHH CMeID;e -
HHJI 50-3.00 B. 

ITocne TID;aTenLHOro TpaBneHHJI H o6pa60TKH au;eTOHOM 
Ge ('Li) - ,IJ;,eTeKTop ynaKOBLIBaeTcJI B cnenuanLHYID onpaB

KY 121, B KOTOpoii CMOHTHPOBaH oxna)K,!J;aeMLIH KaCKa,IJ; npep;
ycHnHTenJI. )];nJI 06ecne11eHHJ1 6onee rny601rnro oxna)K,!J;eHHJI 
H3MeHeHa CHCTeMa IlO,IJ;KnID'leHHH K p;eTeKTOPY BLIBO,IJ;OB 
MHOrOKOHTaKTHOro pa3'beMa: IlO,!J;BO.,IJ;JIID;He npoBo,na KpemITCJI 
K WTLipbKaM, BilpeccoBaHHLIM B Tetl>noH, KOTOpLiii yKpenneH 
Ha cTeHKe KpuocTaTa; coep;nueuue 3neMeHTOB npep;ycunu: 
TenJI ocyID;eCTBneHO TOHKHM O,1-MHnnHMeTpOBLIM Me,IJ;HLIM 
npoBop;oM. ITpnMeHJIIDTCJI cnep;y10ID;He 3neMe'.HTLI 151 : ITT-KIT 
3O3E; Co= 0,3 mP, Re ,;, 10 zOM /Tun KBM/; CreH = 
= 0,20 n<P. B Ka'leCTBe MHOrOKOHTaKTHOro pa3'beMa nc
nonL3yeTCJI UOKOilbllaJI 'laCTb MeTannH'leCKOH 3neKTpo1111oii 
naMilbl /6IT9/. B11eWHJIJI 'laCTb npep;yCHilHTenJI 3aKpenm1eTCJI 
MexaHH'leCKH C IlOMOID;blO HaKH,IJ;HOH raiiKH. 

KoHCTPYKUHJI cneKTpOMeTpa o6ecne'IHBaeT 3aMeHy nc
TO'IHHKa 6e3 HapyweHBJI BaKyyMa 121 . HcnonL3YIOTCJI 3neKT
poHIIble 6noKH H aHanH3HPYIDIUa.s annapaTypa, onucanHLie 
B 15 , 61. Bee H3MepeHHJI npOBO,IJ;HilHC:b C IlOMOID;blO nHHeii11oro 
ycHnHTen,i: C 'leTLipexKpaTHLIM HHTerpupoBaHHeM H ,IJ;By
KpaTHLIM p;n4>4>epeHD;HpoBaHHeM, r = 2 MKCeK, 3arpy3Ka 
- 104 uMn/ceK. 

Ha PHC. 3 noKa3aH cneKTp raMMa-ny11eii H KOHBepcHoH
HblX 3neKTpOHOB 207 Bi , H3MepeHHLIH C IlOMOID;blO 'Ge ('Li) -
,IJ;eTeKTopa /30 MM 2x4 MM/ npH Hanp,i:)ICeHHH CMeID;eHH.11 
700 B. Cl>parMeHT 3Toro :>Ke cneKTpa B o6nacTH 500 K3B 
IlOKa3aH Ha pHC. 4. HeKOTopoe yWBpeHHe cneKTpanLHOHnBHHH 
KOHBepcBOHHLIX 3neKTpOHOB K569,7 /1,9 K3B/ no OTHOwe
HHIO K COOTBeTCTByroID;eii ,IJ;IlJI raMMa-ny11eii /1,6 K3B/ MO)KHO 
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o6'bJICHHTL BnHJIHHeM TOnU.UIHLI "BXOAHOro OKHa" /7 I Ae -
TeKTOpa H KaqecTBOM HCToqHHKa. 239 241 

Ha pHc. 4 noKa3aH cneKTP anL4ia-qacTHU Pu+ Am+ 
+ 244 Cm, H3MepeHHLiii C nOMOUlLIO :noro :>Ke AeTeKTOpa. 
BLICOKOe 3HepreTHqecKoe pa3peweHHe /14 K3B/ JIBnJieTCJI 
npJIMLIM apryMeHTOM Manoii BenHqHHLI "BXOAHOro OKHa". 
OAHaKO cneKTp xapaKTepH3yeTCJI cpaBHHTenLHO BLICOKHM 
4loHOM, npHqHHOii qero JIBnJieTCJI, nri-BHAHMOMY, o6paTHOe 
pacceJIHHe, Manoe paCCTOJIHHe HCTOqHHK - AeTeKTop/1O MM/, 
a TaK:>Ke OTCYTCTBHe cneuHanLHoro KonnHMa Topa. 

B AanLHeiiweM MLI npeAnonaraeM npoaecTH eccneAoaauee 
BenHqHHLI "BXOAHOro OKHa" / 7/ H onTHManLHLIX pa3MepoB 
AeTeKTOpa: nnomaAH qyBCTBHTenLHOro cnoJI H rny6HHLI Apeii-
4Ja. CneKTPOMeTp 6yAeT npHMeHHTLCJI B 3aAaqax no H3Mepe
HHIO a6conwTHLIX 3HaqeHHii KBK H npe B3MepeHHB BLICOKo-
3HepreTeqecKBX /-> 1 M3B/ 6eTa-qacTBU /B 3TOM cnyqae 
6yAeT BcnonL30BaTLCJI B OAHOPOAHOe MarHBTHOe none AnJI 
4JenLTpauee conpoBo:>KAa10mex B3nyqeHHii 17 I /. 

ABTOPLI cqeTaIOT CBOBM npBJITHLIM AOnroM no6naroAa
PBTL H.KanHHHHY 3a noMOUlL B H3rOTOBneHHH AeTeKTOPOB, 
C.MBHLKOBa 3a B3roToBneHBe PJIAa MexaHeqecKBX y3noa 
cneKTpoMeTpa B H.Kymi B JI.IOpKoBcKy 3a noMOUlL B o4JopM
neHBB pa6oTLI. 
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