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On peAeneHH~H HHTepeC An~ 3KCnepHMeHTanb HOH ¢H3HKH npeACTa8
nADT OAHOKOOPAHHaTH~e nonynpo8oAHHK08~e AeTeKTOp~ C paAHanb
HOH n03H4HOHHOH 4yaCTBHTe nb HO CT b)() . B pa60TaX 11,2 / coo6utanoc b 
o TaKHX npH6opax, OCHOBHOH HeAOC TaTOK KOTOp~X HenH-
HeHH~H paAHanbH~H OTKIlH K, ecn H HcnoIlb3yeTcA OAHOPOAH~H pe3HC
T HBH~H CIlOH. nony~eHHe flHHeHHOrO OT KnHKa AeTeKTOpa B03MO*HO, 
ecnH Hcnonb30BaTb r paAHeHTH~H pe3HCTHBH~H c n OH, n pH KOTOpO M npo
BOAHMOCTb cnOA 6YAeT nponoP4HOHanbHa paAHYCY (p • r) . IInA YCTpa-
HeHHR paAHaIlbHOH HenHHeHHOCTH B03MO*HO H3rOTOBneHHe AeTeKTopOB 
AHCKpeTHoro THna, Y KOTOP~X CbeM CHrHana npOH3BOAHTCA C KOH4eH
T pH~eCKHX KO HTaKTOB, pacnono*eHH~X C onpeAeIleHH~M warOM, HO Ta
KOH nyTb TeXHonorH~ecKH TPYAeH, OH npeAbRBIlReT B~coKHe TpefioBa
HHA K BHeWHeH 3neKTpOHHKe. 

B / ~ onHcaH KpeMHHeBWH n03H4HOHHO-4YBc TBHTenbH~H AeTeKTOp 
C nHHeHH~M paAHan bHWM OTKn HKOM. Pe3HCTHBH~H cnOH AeTeKTopa H3ro 
T08IleH MeTOAOM HH3KOTeMnepaTYPHOH AH~y3HH nHTHR c r paAHeHTOM 
TeMnepaTYpw AH~Y3HH BAOIlb pa AHyca 06pa34a. H acTOR~aR pa60Ta 
nOKa3~Bae T B03MO~HOCTb H3rOT09neHHR nOAa6Horo AeTeKTopa C HM
nnaHTHpoBaHH~M pe3HC THBHWM cnoeM. 

H3rOTOSfi EHHE AETEKTOPA. 

H3MEPEH HE XAPAKTEPHcnlK 


AnR Toro , 4T06w HMeTb nHHeHH~H OTKIlHK paAHanbHo ro AeTeKTopa , 
Heo6xoAHMO, ~T06~ conpOTH9neHHe pe3HcT HBHoro cnOR nHHeHHO MeHR 
IlOCb BAonb p aAHyca, TO eCTb dR_const.dr. 3TO 03Ha4aeT, 4 TO s ¢op-

Myne dR.p _d_,_ / w- 3~eKn1BHaR rny6HHa HMnnaHTa4HH/, onHCbtBa)()
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~eH H3MeHeHHR con pOTHsneHHR cnOR 9AOIlb paAHyca Kpy rnoro 06pa34a, 
OTHoweHHe 

p /' _ oonst . / 1/ 

H3gecTHO, 4TO nOBepXHOCTHaR npOBOAIo1MOCTb. p B cnY4ae HMnnaH 
Ta4101H 06paTHo n ponOP4HOHanbHa A03e D BHeApeHH~X ~OHOB . TO eCTb 
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Fa 
PHc. 2 . H3MepeHHe nHHeHHOCTH H noPMc.l. CTPYKTypa /a/ paAHanbHo ro Ae
3HQHOHHO r O pasp emeHHR : a - cxeMa!J r . TeKTopa H cxeMa /6/ npOBeAelrnR HMnnaH a H3MepeHHR; 6 - cneKTp a - qaCTHlJ,TauHH . 
241Am. nonyqeH~ C nOMO~b~ AeTeK

,. .. . .', .:.:: ;'\.... !'. .~'! •. . Topa , HMeJO~ero OAHOPOAHbIH pe sH
i~·. !, i " (I ; CTHBHbIit: cnOH ; B - cneKTp a - qaca TaKoe pacnpeAeneHHe A03~ BHeApeHH~X 

TH~, nOnyqeHHb~ C nOMOmp~ AeTexHOHOB MO~HO n o n Y4HT b , ecnH npOB OAH Tb ; ! iii! 6 

) 
Topa, HM~ero pe3HcTHBHhlH cnOH06nY4eHHe Bpa~a~erOCR 06pa 3 ~a 4e pea 

... \.I ... w' ~ , , ~I ".! , I i c r P aAHeHTOM n pOBOAHMoCTH BAonb Ma CKY , HMe~y~ ~enb Heo6xOAHMOH $OpM~ . 
> pa)J;Hyca . 0503Ha4 HM 4epea a WHpHHy ~enH Ha He  • 

KOTOPOM paAHyce r , TorAa •• " M f[ 
~ 

~ 
h 

~\' jl Ii CxeMa ~ 3Me peHHR nOKa3aHa Hao a .. '1 . I/4/ .. l ~ " pHc.2a. H3 nonY4eHHoro cneKTpa Do 2trr' ~! \ I'':=i 1• a -~ac TIo1~ /p~C. 2 B/ BIo1AHO , 4TO Ae 
I \ 11 f ; B• TeKTOp, H3roTosneHH~~ n o B~weonHr Ae D - Aoaa B T04Ke r Bpa~a~erocR 06 - ,. i : 1 I 

caHHoH TexHonorHH, AaeT n~He~ H~~} ':pa3L1a, Do - A03a B cny4ae HenOABH)I(HOrO 
paAHanb HblH OTKnHK /HeflHHe~HocT b

06pa3~a . lSI 21t ""... '"" n03101~HoHHoro c~rHana < 1%/ . Ha
1013 /3/ H /~/ CJ1eAyeT ycnoBl-1e a .ronst, TO eCTb l14enb MaCKH 

pHc.26 An A cpaBHeHHR npeACTaBneH cneKTp, nOnY4eHHblH C nOM~b~AOJ1)1(Ha HMeTb nOCTORHHY~ WH DHHY BAOJ1b paAHyca /e HaweM cny4ae
AeT eKTopa , HMe~ero HMnnaHTHPOBaHH~H OAHOPOAH~H pe3HCTHBH~H cno~ .2 MM/ . Ha pH C. 1 nO Ka3aH~ CTPYKTypa paAHaJ1b HOrO AeTeKTopa / TO= 

8 3aKfl104eHHe cneAyeT oTMeTHTb, 4TO onHca HH~H MeToA nonY4eHHR = 2 MM ; £1= 19 MMI H cxeMa HMnJ1aHTa~HH J.10HOB ~oc~opa B o6pa3e~. 
C nOM~b~ HMnnaHTa4HH n HHeHHblx paAHanbH~x AeTe KTopo B ~CKIl~4aeT 

,neTeKTopbI H3rOTaBJ1Io1BaJ1HCb 1013 n -KpeMHHR C YAeJ1I:1HblM COI1POHtB
nHTH~ /HMe~HH a HOMan bHO fiOflbWOH K03~H~HeHT AH~Y3HH/ H3 TeXHOneHHeM - 6 KOM eM. Pa3MepbI nllaCTHH: Alo1aMeTp 44 MM, TOIlLijIo1 Ha 
norHH H3rOTOBneHHR nOAofiHblX AeTeKTopoe /Y. HC Kn~4eHlo1e IlHTHR n0 3 SO55 0 MKM. Ofipa3~bI nepeA ~MnllaHT a~lo1e~ ofipafiaTbisan Hcb no TeXHOllorHH 
nReT npHMeHR Tb fionee B~cOKOTeMnepaTypHYIO 06pa6oTKY KpHcTannos .H3rOTosneHHR nOBepxHocTHo-fia P bepHblx AeTeK TopOB . BHeAPeHHe HOHOB 
3TO oTKp~saeT S03MO*HOCTb npoBeAeHHR naCCHBa~HH nOBepxHocTH Ae~oc~opa npOBOAHnOCb C nOMOLU b~ HMnnaHTaTopa HflY-4 B HHHH3 6AH 
TeKToPOB , T. e . H3rOTOBneHHR n03H~HoHHo-4yscTBHTenbH~x paAHan b/CO$HR/. ~03a Do COCTaenRlla 4' 1014 cM- 2, 3HeprHR BHeAPReM~X HO
H~X Ae TeKTOPOB C SbiCOKOH HaAe*HOCTblO H cTa6HnbHocTblO napaMeTpos .HOB - 18 K3B . ~03a Ha Konb~eBbiX KOHTaKT3X pe3HCTHBHoro cnOR /pa

AHYCbI KOHTaK TOB ro H r 1 / ysenH4Hsana Cb AO 10 16 CM- 2 n plo1 3Hep
rHH I'IOHOB 8 K3B. 

J1~TEPATYPA
O T~H r o6pa3 ~oB npOBOAHnCR B BaKYyMe n pH TeMnepaType 38a oe 

B Te4eHHe 15 MHHYT. nocne OT~Hra pe3Hc THBHblH cnoH 3aLUIo1LUanCR 
I. Owen R.B . , Awcock M.L. I EEE Trans.on Nucl . Sc i . , 1968. NS-15.KHcnOTOCTOHKHM MaTepHanOM. ~nR C03AaHHR p-n nepexoAa npOBOAHnOCb 

p.290.TpasneHHe H ~OpMlo1poBaHHe noeepXHOCT Io1 o6pa3~a c nocneAY~HM Hanbl
2. Feuerstein A . • Kalbit zer S. Nucl .lnstr . and Heth . • 1973. 109 . neHHeM Ha Hee 30nOTa . B 4enAX nOSblweHHR HaAe~HOCTH OMH4eCKHX 

p.601 .KOHTaKTOB pe3HCTHBHoro cnOfl KOllb4eBbie KOHTaKTbI HMenH wnH~oBaHHY~ 3. 6enb~a* E., OCHneHKo 6.n., CaHAYKoBCKHH B.r. OHRH, 13-82 - 9 1 , nosepXHOCTb, Ha KOTOPY~ HaHOCHnOCb 30nOToe nOKpblTHe. nOcneAHe~ 
)lyGHa. 1982 .

cTaAHe~ H3rOTOBneHHR fibilla yn3KoBKa 06pa3~oB. 8 HTore AeTeKTopbI 
"'MeIlH aKTHBHy~ nnOLUaAb 11,3 CM2. ConpoTHslleHHe no nOCTORHHOMY 
TOKy Me~AY Konb ~eBblMH KOHTaKTaMH pe3HCTHBHoro cnOR COCTaBflRIlO ,
16 KOM . 60nbwHHcTSO ofipa3~oB HMenH 06paTHblH TO K O,5~1,O MKA npH 
HanpR~eHHH CMeLUeHHA 150 B. 

H3MepeHHe IlHHeHHOCTH n03H~HOHHoro pa3peweHHR npo eOAHIlOCb C no / 
M~blO HCT04HHKa a -4aCTH~ 241 Am. nonaAa!OUJ.HX Ha AeTeK TOp 4epe3 KOn
nl'lMa TOp , HMe~HH Ol BepCTHR AHaMeTpOM 1 MM , pacnono*eHHble BAonb 

PYKonHCb nocTynHJ1a B H3AaTenbcKIo1H OTAenpaAHyca C WarOM 2,5 MM . 
2 5 AHBapR 1983 rOAa . 

32 

http:nonaAa!OUJ.HX
http:Trans.on


HET nH nPOBEnOB B BAWE~ BHBnHOTEKE? 

Bb! MOaeTe nO"y~"Tb no nOqTe nep e qMUeHHb!e HMae ICHNrll, 
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AMoB B. H AP. 13-83-35 
PagHanbHwA KpeMHHeB~ n03HUHOHHO-qYBcTBHTenb~ 

nHHeH~ .o;eTeKTop C HMnn3HTHpOB3HHhlM pe3HcTopOM 

OnHcaH KpeMHHeBbIH n03HLtH OHHO-lIYBcTBHTenbHbIH .o;eTeKTop 
c nHHeHHWM paAHanbH~ OTKnHKOM. Pe3H cTHBHb~ eno" .o;e TeKTopa 
H3rOTOBneu MeToAoM HMJ1J13HT~HH HOHOB 4>oc4>opa c rpaAHeHTOM A09bl 
BHe.o;peHHblX HOHOB BAonh PaAHyc a o6pa9~a . i1cnon bsoBancR n -KpeM
HHH c YAenbHblM conpOTJ-mneHHeM - 6 KOM . CM. Pa,D;HYc aKTHBHoi~ 06
naCTH AeTeKTopa pa BeH 19 MM. HenHHeHHOCTb n09HUHOHHo ro OTKnHKa 
S 1% . J],aHo cpanHeHHe c n03HUHOHHhIM .o;eTeKTopOM, HMefOll.lHM HMnnan
THpoBaHHbdi OAHOPOAHbIH pe9HCTHBHbrH: enoH:. 

Pa60Ta BwnonHeHa B na6opaTopHH RAepHhlX npo6ne M OHHH. 

npenp~HT 06~eAHHeHHoro HHCT~TYTa ~AepH~X ~ccneAoBaH~H. AY6Ha 1983 

Amov B. et a i . 13-83- 35 
A Radia l Silicon Po s ition Sensitive Linear Detector 
with Imp lanted Resistor 

Silicon p0 5 1t ~on senS i tive de t e ctor with l inear r esponse 
i s described. The Jes i st ive l ayer of t he dete c t or is ob t a ined 
with t he phospho r imp lantation. The dose of t he i mplanted 
ions has a gradien t along the samp l e rad i us . The n-t ype s il i 
con with r esis t ivi ty 6 kOhm is used. The radius of the a c tive 
a rea of the de t ector is 19 mm. The nonl inearity of the detec
tor pos i tion response is .sl%. The mentioned above de t ector is 
compared to the detector with a homogeneous resist i ve l ayer. 

The invest i gation has been performed a t the Laborat ory 
of Nuclear Problems, JINR. 

Preprint of the Joint I ns titute for Nucl ea r Research . Dubna 1983 
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