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AnR cneKTPOMeTp~~' raMMa-~3ny4eH~H W~pOKO np~MeHR~TCR rep
MaH~H-n~T~eB~e AeTeKTOp~. 0AHaKO OH~ Tpe6y~T MHOrO epeMeH~ 
AnR CBOero ~3rOTOBneH~R ~ He MOryT XpaH~TbCR np~ KOMHaTHOH 
TeMnepaType. 

B nocneAH~e roA~ cTan~ 4a~e ~cnonb3oeaibcR AeTeKTOP~ ~3 
ceepx4~CToro repMaH~R. Uenecoo6pa3HOCTb np~MeHeH~R 3Toro Ma
Tep~ana AnR 3T~x ~eneH cne~~an~cTaM noHRTHa AaBHO, Ho n~wb 
e nocneAHee epeMR ceepx4~CT~H repMaH~H cTan AOCTyneH AnR npaK
T~4eCKoro ~cnonb30BaH~R. 

npe~My~ecTeo AeTeKTOpoe ~3 ceepx4~cToro repMaH~R CBOA~TCR 
K TOMy, 4TO OH~ MOryT XpaH~TbCR np~ KOMHaTHOH TeMnepaType 
6e3 YXYAWeH~R cneKTpOMeTp~4eCK~X xapaKTep~CT~K /1,2/, BOCCTa
HOBneH~e xapaKTep~cT~K nocne paA~a~~OHHbiX noepe>KAeH~H /3·&/ 

~ C03AaH~e n+- ~ p+-KOHTaKTOB /&,7/ B03MOIKHO np~ 6onee H~3KOH 
TeMnepaType. BpeMR, Heo6xoA~Moe AnR ~3roToeneH~R AeTeKTopoe 
~3 ceepx4~cToro repMaH~R, eo MHoro pa3 MeHbwe epeMeH~, Tpe-
6yeMoro AnR ~3roToeneH~R repMaH~H-n~T~ee~x AeTeKTopoe. 

Ha4~HaR c 1981 roAa e O"RH HOB~e AeTeKTop~ AnR raMMa-cneKT
nnMPTn~~ B OCHOBHOM nena~TCR ~3 CBePX4~CTOrO repMaH~R. 

AfiR C03AaH~R KOaKc~anbH~X AeTeKTOPOB ~3 CBepX4~CTOrO rep
MaH~R ~CnOnb30BanCR repMaH~H p -r~na C pa3HOCTHOH KOH~eH

Tpal.l~eH np~Mec~ /2 + 4/. 1 0 10 CM-S. p+-KOHTaKT B~nonHRfiCR A~<!>
<I>Y3~eH cnnaea In-Oa, n-p -nepeXOA - A~<I><I>Y3~eH n~T~R. 3Hep
reT~4ecKoe pa3peweH~e nony4eHH~X AeTeKTOpoe He npee~wano 
1,2 ~ 1,9 K38 np~ 3Hepr~RX 122 ~ 1332 K38 COOTBeTCTBeHHO. 

06PA60TKA KPHCTAflflA 

3aroTOBKa ceepx4~cToro repMaH~R OTpe3anacb oT cn~TKa MO
HOKp~cTanna TaK~M o6pa3oM, 4T06~ pa36poc KOH~eHTpa~~~ np~Mec~ 
He 6~n 6onbwe ABYX. A~aMeTp ~ rny6~Ha BHYTPeHHero KonOAI.Ia 
/p~c.1/ e~6~pan~cb c y4eToM KOH~eHTPaLI~~ np~Mec~, A~aMeTpa 
~ An~H~ 3arOTOBK~. AnR ~3rOTOBneH~R KOnOA~a cny>K~no 
anMa3Hoe ~~n~HAP~4ecKoe ceepno. Wn~<t>oeKa npo~3BOA~nacb cTanb
H~M~ ~ <!>ToponnacTOB~M~ cTep>KHRM~ co wn~<t>oeanbH~M~ nopowKaM~ 
M40 + M7. 

nocne OTM~BK~ 3arOTOBK~ C nOMO~b~ TeXH~4eCKOro M~na ~ A~C

T~nn~pOBaHHOH BOA~ OHa ABalKA~ Tpae~nacb B CMec~ a30THOH 
~ nnaa~KOBOH K~CnOT /3:1/ no 3 M~H. 
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C03AAHI1E p+ -KOHTAKTA 11 n-p-nEPEXOAA 

p+ -KOHTaKT H3roTaBJU1BancR AH<I><I>Y3Hei1 cnnaea In-Ga17: Co,Qep
maHHe GaB CnJlaBe COCTaBJlRJlO 0,13%. fOTOBHJlCR OH B rpa~HTOBOH 
no,Q04Ke np~-1 TeMnepaType 950 ~ e aTMOc~epe aproHa. 

3arOTOBKa, B KOTOpOH ,C\JlR YJlY4WeHHR CMa4HBaHHR Ha CTeHKI-1 KO
JlO,Q~a Han~neHo sonoTo, noMe~anacb e cne~HaJlbHY~ rpa~HTOBY~ 

onpaeKy co cnnaeoM In-Ga, Harpeeanacb ,QO TeMnepaTyp~ 365 ~ 
e aTMoc~epe aproHa HJlH eaKyyMe 1-1 B~,QepmHeanacb e Te4eHHe 
10 MHH c nocne,Qy~~HM Me,QJleHH~M oxnam,QeHHeM /2~ /c/. 3aeHcH
MOCTb H3MeHeHHR TeMnepaTyp~ BO BpeMeHH noKa3aHa Ha PHC.2. 

Oxnam,QeHHaR ,QO 165~ saroTOBKa B~HHManacb 1-13 onpaeKH, 1-1 
1-13 KOJlO,Q~a CJlHBaJlCR CnJlaB ln-Qa, OCTaTKH cnnaea CTpaBJlHBaJlHCb 
50-npo~eHTHbiM paCTBOpOM COJlRHOH KHCJlOTbl, HarpeTOH ,QO 50 °C. 

0TMbiTbiH B ,QHCTHJlJlHPOBaHHOH BO,Qe o6pa3e~ rOTOB ,C\JlR H3rOTOB
JleHHR e HeM n-p -nepexo,Qa. 

n-p -nepeXO,Q C03,QaBaJlCR ,QH~~y3HeH JlHTHR npH TeMnepaType 
325°C.06pase~ ycTaHaenHeancR e cne~HaJlbHOM HarpeeaTene, pas
Me~eHHOM. B SaKyyMHOH ycTaHOBKe. nocne nOJly4eHHR He06XO,QHMOrO 
eaKyyMa 1-1 nporpeea o6pas~a ,QO 300°C Ha BHeWH~~ noeepxHOCTb 
o6pa3~a 1-13 4eTblpex BOJlb~paMOBbiX HcnapHTeJleH HanbiJlRJlCR JlHTHH. 
AH~~Y3HR eenacb e Te4eHHe 7 MHH 1 3aTeM o6pa3e~ 6~cTpo oxnam
,QancR. 0CTaTKH OKHCH JlHTHR OTM~BaJlHCb B BO,QHOM paCTBOpe 3THJlO
BOrO CnHpTa, 1-1 OTKpbiTbiH TOpe~ o6pa3~a HeCKOJlbKO pa3 TpaBHJlCR 
no 5 MHH C nOMO~b~ nOJlH3THJleHOBOH nHneTKI-1 CMeCb~ a30THOH 1-1 
nJlaBHKOBOH KHCJlOT jj;Jf. Y XOpOWO OTM~TOrO ,QeHOHH30BaHHO~ eo
,QOH o6pa3~a OTKpbiT~H TOpe~ o6pa6aT~BaJlCR CTpyei1 ,QBal!<,Q~ neper
HaHHOrO 3THJlOBOrO CnHpTa. fOTOBbiH o6pa3e~ 1-13 CBepX4HCTOrO 
repMaHHR ynaKOBbiBaJlCR B onpaBKY 1-1 KpHOCTaT TaK me,KaK 1-1 repMa
HHH-JlHTHeBbiH 181 

XAPAKTEPHCTHKH AETEKTOPA 

HanpRmeHHe, np~-1 KOTopoM npoHCXO,QHT nonHoe o6e,QHeHHe 4yBcT
BHTeJlbHOH 06JlaCTH ,QeTeKTOpa, onpe,QeJlReTCR B~pameHHeM /9/ 

u = qN [r 2 ln.!2.... - _.!:_(r 2 -r 2 )], 
2t 1 r 1 2 2 1 

/1/ 

r,Qe q - sapR,Q 3JleKTpoHa, N - nnoTHOCTb pa3HOCTHOI4 KOH~eHTpa
~HH npHMeCH B 06beMe MaTepHana, f - ,QH3JleKTpH4eCKaR npOHH~a
eMOCTb, r1 1-1 r 2 - BHyTpeHHHH H BHeWHHH pa,QHYC~ ,QeTeKTOpa. 
Ha pHc.3 1-1 ~ npHee,QeH~ BOJlbT-~apa,QHaR xapaKTepHCTHKa 1-1 saeH
CHMOCTb CKOpOCTH C4eTa ,QeTeKTOpa OT HanpRmeHHR CMe~eHHR ,C\JlR 

O,QHOro 1-1 Toro me ,QeTeKTopa 1-13 ceepx4HCToro repMaHHR. Hs pHCyH
KOB BH,QHO, 4TO 4yBCTBHTeJlbHaR 06JlaCTb paCTRrHeaeTCR OT 3JleKTpo
,Qa ,C\0 3JleKTpO,Qa npH HanpRmeHHH 1500 BOJlbT. TOKI-1, yTe4KH ,Qe-
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PHc. 7. CneKTpbi raMMa-H3nyqeHHii 5'7co H 80 co, H3MepeHHble 

TeKTOpa Cy~eCTBeHHO He yBeJIH4HBa~TCR BnJIOTb AO 2300 BOJibT. 
npH HanpRmeHHH 2100 BOJibT o6paTH~H TOK AeTeKTOpa COCTaBJIReT 
5 ·10-11 A. 

3HaR reOMeTpH4eCKHe pa3Mep~ AeTeKTOpa, B3RB Heo6XOAHM~e 
AaHHble H3 BOJibT-cJ>apaAHOH xapaKTepHCTHKH H nOJib3YRCb B~paH<e

HHeM /1/, onpeAeJIHM cpeAHee 3Ha4eHHe pa3HOCTHOH KOH~eHTpa~HH 
npHMecH e o6DeMe ~~TeKTopa. AnR e~6paHHoro HaMH AeTeKTopa oHa 
cocTaanReT 2,8·10 1 cM-3,4TO xopowo cornacyeTcR c nacnopTHbiMH 
AaHHbiMH AJIR HCXOAHOrO CJIHTKa repMaHHR /Ha OAHOM ero KOH~e-
2·1010, aHa APYrOM- 3,9·10 1° CM-S /. 

Ha pHc.5 noKa3aHo pacnpeAeneHHe HanpRmeHHOCTH 3JieKTPH4ecKo
ro nOJIR npH pa3JIH4Hb1X HanpRmeHHRX CMe~eHHR, Bb14HCJieHHOe C no
MO~b~ BblpameHHR I tO/ 

12/ 

~3 PHCYHKa BHAHO, 4TO npH HanpRmeHHH 2300 8 HanpRmeHHOCTb 
3JieKTPH4eCKOro nOJIR y p+-KOHTaKTa 60JibWe 100 8/MM, 4TO o6ec
ne4HBaeT XOpOWHe YCJIOB~R COfiHpaHHR HOCHTeJieH Ha 3JieKTPOAaX. 

3HepreTH4eCKOe pa3peWeHHe AeTeKTOpa, AJIR KOTOporo npHBeAeHbl 
3Ha4eHHR ero napaMeTpoe, noKa3aHo Ha pHc. 6 H 7. 

B aaKn~4eHHe OTMeTHM, 4TO onHcaHHaR TexHonorHR noaeonReT 
C03AaBaTb KOaKCHaJibH~e AeTeKTOPbl H3 ceepX4HCTOrO• repMaHHR 
C 3HepreTH4eCKHM pa3peweHHeM, 6JIH3KHM K npeAeJibHOMy. 

ABTOPbl C4HTa~T CBOHM npHRTHbiM AOJirOM Bblpa3HTb 6narOAap
HOCTb H.H.KaJIHHHHOH H C.~.MHHbKOBy 3a nOMO~b B .H3rOTOBJieHHH 
AeTeKTOpoB H HeOfiXOAHMOH OCHaCTKH. 

Jl~TEPATYPA 

1. Tavendal A.J. Nucl.lnstr.Meth., 1970, 84, pp. 314-316. 
2. Rex C. Trammell IEEE trans. Nucl.Sci., 1978, vol. NS-25, 

2, p. 910. 
3. Llacer J., Kraner H.W. Nucl.lnstr.Meth., 1972, 98, 

pp. 467-475. 
4. Kraner H.W. et al. IEEE Trans. Nucl. Sci., 1975, vol. NS-

22, p. 149. 
5. Richard H. Pehl IEEE Trans.Nucl.Sci., 1978, NS-25, 2, 

p. 902. 
6. Baertsch R.D. IEEE Trans.Nucl. Sci., 1971, NS-18, 1, p.166. 
,. i...iacer J. Nuci. insu.riern., i372., So, 2., fJ· 2.53-2.ou. 
8. Bblnoe U. H AP· O~HH, P13-6759, Ay6Ha, 1972. 
9. Raudorf J.W., Trammell R.C. IEEE Trans.Nucl.Sci., 1979, 

NS:...26, p. 1, 298. 
10. Cho Z.H., Llacer J. Nucl.lnstr.Meth., 1972, 98, p. 461-

466. 

PyKonHCb nocTynHna e H3AaTeJibCKHH OTAen 
1 H~HR 1982 roAa. 
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I 
~apran 4. H AP· ' KoaKCHanbH~e AeTeKTOp~ H3 CBepX4HCTOrO 
repMaHHR 

13-82-397 

OnHcaHa TexHonorHR H3rOTOBneHHR KOaKcHanbH~x AeTeKTopoa H3 caepx4HCToro 
repMaHHR, o6ecne4HBaiOIJiaR H3rOTOBneHHe AeTeKTopoa c napaMeTpaMH, 6nH3KHM~ 
K npeAenbH~M. 3HepreTH4eCKOe pa3peweHHe H3rOTOBneHH~X AeTeKTOPOB AnR 
Ey =122 K38 - 1,2 K38, AnR Ey =1332 K3B - 1,9 K38. 

Pa6oTa BblnOnHeHa B na6opaTOPHH RAepHbiX npo6neM OHRH. 

Zhargal Ch. et al . 
Germanium 

Coaxial Detectors from Ultrapure 13-82-397 

The technology of fabrication of coaxial detectors for ultrapure ger
manium which provides the fabrication of detectors with para0e ters close 
to limit ones, is described. Their energy resolution for Ey=122 keV-
1.2 keV, for Ey=1332 keV- 1.9 keV. 

The investigation has been performed at the Laboratory of N~clear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research . Dubna 1982 

nepeBOA O. C. BHHOrpaAOBOH. 


