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B AaHHO~ pa60Te npOAonmeHO H3Y4eHHe BpeMeHH~X CBe~CTB nna
HapHWX HPGe-AeTeKTopOB. nOAoGH~e AeTeKTOp~ o6naAa~T ~aH~Y4WHM 

apeMeHHblM H 3HepreTH4eCKV1M pa apeure-u-ea no cpaBHeHHIO c nonynpo

BOAHHKOBblMH AeTeKTopaMH APyrlllx r anoe , 4TO n03BonReT HcnOIlb30
aa r s HX B cnek r po-te rpex C08lTaAeHIlfI1, npegHa3Ha4eHHblX Al1R H3Mep,e

HHR (e--y)-v1IH1 CY'-'/)-COBC1aAeHV1~~c ~enblO onpeneneaas 8peMeHH >KH3

HIII B036Y)l{AeHHbIX, COCTOAHvl~ RAep. rlpH npOBe;~eHHH nOAo6HblX HccneAO
BaHV111 Ba)l{HO 1II/'v\eTb xopowee BpeMeHHoe pa apeureuae np-r CHMI-IeTpvt4H0I1 

epopMe KPHBO~ ,,,,rHoseHHblx COBnaAeHl.111 IKMC/. A 3TI.1 napaMeTpbl 3aB!-1

CRT OT Ma4eCTsa MaTepHana AeTeKTopa, er5 06~eMa H KOH$Hrypa~H~, 
Ton~V1H~ He4YBCTBHTenbHoro cnOR vt THna npHMeHeHHoro ~OpM~pOBaTe
na BpeMeHHblX Ct.1rHanOB. KaK ôuno noxeaauo paHee/ 1( B nnàHapHOM 

HPGe-AeTeKTope 06beMOM 4,3 CM3 Ha6nlOAanacb a.c'·l."""".eTpH4Han $opMa 
KMC, CBR3aHHaR c npo~eCCOM c60pa 3ap~Aa. B 3TOM cnr4ae HcnOIlb
30BanCA BpeMeH~o~ $OpMHpoBaTen~ c KOMneHca~He~ BIlHRHHR aMnnH
TYAHoro pa36poca H H3MeHeHH~ 80 ~pOHTe HMnynbca!2/. BpeMeHHoe 
paapeweHHe npH HCn0l1b30BaHHH HCT04HHKa 60CO B pe*~M~ (0-Y)
cbanaAeHH~ COCTasnRno 2,7 HC Ha nI.1H~~ 1332 K3B ~ 6,6 HC B pa~o
He 2.3Q. K3B. 

HaMV1 61:ÚM ltt3Y4eHbl BpeMeHHble xapaKTepV1CTHKV1 APyroro ne r ex ropa 
/HPGe-2/ nonoõi-oro THna, OTn-\I14alO~erOCn OT nepsoro /HPGe-l/ MeHb'

WHMH pa3MepaMH V1 o6beMoM, a r exxe HeKüTopblMH APyrlttMItt napaae rpa
MH /CM.Ta6n. li. TeXHonorHR V13rOTOSIleH~R ~eTeKTopa He OTnH4anaCb 

or ~eXHonorHH H3roToBneHHR AeTekTopa HPGe-t • 

TaÕJ1HLW 1 
II()p.1~1e'l'pbl nn anapusrx HPGe-p,eTCK'I:Op"-, iJ' 

-i(.
;(I-ra~lcTp ;ÜI~11'1eTp TOHU(HHa v Na-N;J.eti\ UC : 1 
') a I' o T o 131< H tI Y 13 C'I' D.. '-1Y13-<: T 13 • /013;- /MKM/ 

xlO l ü /'~/ ' 

Ll'-tr-l/ oõ.nacr a 06.t<lCTH
 

----
/r-Ir-I/ /:-IM/
 

QPGe-I 40 32 6 4,8 0,Y!'1N f,5 t 100 
rtPGe-2 2 1,5 16 6,5 1.,2 0,3 r-iM- 0,3 1500 
HPGe-3 18 la 6 o,47 li 1,0 1000 
HP'Ge-4 21 ,5 16 6 1,2 10 1,0 700 
HPGe-5 19 12 9 1,0- 10 l~O 850 
HPGe-6 19 11 6, ,.i 0,62 9",S 1,0 17GO 
HVGe-7 Ig- 8 6~5 0,33 9,5 1,5 300 
HPGe-8 18 8 6,5 0,33 9,5 1,5 600 

.i(- d - r nyõnua 3arIeral::..'i!êilfffltUHllil~I1IOIU'IJI'l 

© 061>e,lJ,HHeHHhlií HHcTinYTI RMW.1Jqc~SPoUilg~6' , 1986 
1 

_a~~ rcll.~"""..p~ 



BXOAHoe OKHO, ~3rOTÓBneHHOe nYTeM ~MnnaHTa~~~ r'ann~R, KaKOB nep
BOM, TaK ~ BO BTOpOM cny4ae He npeBwwano no Ton~~He 700 A. 
Bpexeuaoe paspeure-ure AeTeKTopa ~3y4anocb Ha YCTaHOBKe 6bICTPO
MeAneHHWX cOBnaAeH~~ c per~cTpa~~e~ cneKTpOB cpBnaAeH~~ Ha MHO
rOKaHanbHOM aHan~3aTope. H3MepeH~R npOBOA~n~Cb c ~cnonb30BaH~eM 

~CT04H~Ka 60Co B pe~~Me (0-y)-coBnaAeH~~. 3neKTpoHw K3B)(ES>50 
per~CTp~pOBan~Cb C4~HT~nn~~~OHH~M AeTeKTopOM, a y-nY4~ - nony
npOBOAH~KOBWM AeTeKTopOM /nna/. B C~~HT~nnR~~OHHOM AeTeKTope 
np~MeHRnCR epOTOY~HO~~Tenb r-ma XP-2020Q c 6blCTPblM nnaCT~,qeCK~M 

c~~HT~nnRTo~oM NE-lü4. B KaHane nna ~cnonb30BanCR npeAyc~n~Tenb 

T~na n-213/ /, ~Me~~~~ nOM~MO 3HepreT~4eCKoro KaHana 6WCTpW~ 
BpeMeHHo~ KaHan, ~OTOpW~ 06ecne4~Ban OPOHT HapaCTaH~R ~Mnynbca 

B 2,5 HC. B Ka4eCTBe BpeMeHHoro epOpM~poBaTenR ~cnonb30BanCR 

epOpM~poBaTenb runa ORTEC-584, AonycKa~~~~ Tp~ pe~~Ma paõotu: 
~HTérpanbHw~ (LE-Leading Edge), co cneAR~~M noporoM (CF - Cons
t an t Fraction) ~ pe~~M c oT6poCOM P1MnynbcoB c 3a T"HYTbIM eppOHTOM 
(SRT - Slow Rise Time Rej ec t ) , Ha puc . 1 npencraaneau ElpeMeHHble 
cnex rpu coananenaü , ~3MepeHHble B pe~~Max LE ~ SRT npa pa3n~4Hblx 

3HepreT~4eCK~X noporax no v-rcauany , Kauan IICTapT" 3anYCKanCR 
OT C~~HT~nnR~~OHHoro ner ex rooa , a IICTon l 1 

- OT nna. Ha puc s l a 
HarnRAHO B~AHO Bn~RH~e pa36poca epPOHTOB ~MnynbcoB Ha BpeMeHHoe 
pa3peweH~e cneKTpOMeTpa cOBnaAeH~~ np~ pa60Te epOpM~poBaTenR 

B pe~~Me LE /3Aecb ~,B AanbHe~weM MW paCCMaTp~BaeM pem~MW epop
M~poBaTene~ B KaHane nna; B KdHane C~~HT~nnR~~OHHoro AeTeKTopa 
epOpM~poBaTenb paõoran B pe~~Me CF /. PelK~M SRT n03BonReT HeCKonb
KO yny~w~Tb ~OPMY KMC ~ oT6poC~Tb 4aCTb ~MnynbcoB c Mano~ CKO
pOCTbID H~pacTaH~R ep~oHTa /p~c.16/. np~ nOBwweH~~ nopora A~CKp~
M~HaTopa npo~cxoA~T AanbHe~w~~ oT6poc ~MnynbcoB c 3aTRHyTwM~ 

eppoHTaM~ ~ yny-uueuae epOpMbl ~ oaapeureuua KMC. 6blno ~3Y4eHo r axxe 
Bn~RH~e Ben~4~HW HanpR~eH~R cMe~eH~R Ha AeTeKTope Ha epOPMY KMC.
OKa3anoCb, 4TO ~nR ~aHHoro AeTeKTopa onT~ManbHaR Ben~4~Ha HanpR
~eH~R Ha AeTeKTope np~ npoBeAeH~~ BpeMeHHwx ~3MepeH~~ HaxoA~TcR 

He Ha ypoBHe AonycT~Moro a cy~ecTBeHHoMaKC~ManbHO 3Ha4eH~R, 

MeHbwe. 3TO OT4eTn~BO B~AHO np~ paõo're B pe~~Me SRT /pIllC'.2/ • 
np~ 60nee BWCOKOM HanpR~eH~~ npolllcxoAlIlT, 04eB~AHO, YMeHbweHMe 
BpeMeHl-1 ~~3H~ Hoc~Tene~ aapana B J10BYWKax. nOA06HOMY 06bRcHeH~io 

He npOT~Bope4aT ~ BpeMeHHwe pacnpeAeneH~R, nonY4eHHwe B pe~~Me 

CF. BpeMeHHoe pa3peweH~e, nonY4eHHoe B COBnaAeH~RX 3neKTpoHoB 
c y-nY4aM~ c Ey > 780 K3B np~ ~cnonb30BaH~~ ~CT04H~Ka 6üCo,pas
HO 2To=l,6 HC,!4TO npeBOCXOA~T nY4wee 3Ha4eH~e 2To=2,7HC, 
nony4eHHoe Ha y-n~HVt~ 1332 K3B np~ ~cnonb30BaH~~ 6üCo Ha nna 
HPGe-1. ,yI1Y4weH~e epe.MeHHoro' paapeuieuaa AaHHoro AeTeKTopa, 04e
B~AHO, 06bRcHReTcR ero MeHbW~M 06beMoM no cpaBHeH~~ c HPGe-l. 
OAHaKo cy~ecTBeHHbiM epaKTopoM, orpaH~4~Ba~~~M ~CnOJjb30BaH~e no
A06H~X AeTeKTopOB, BO BpeMeHHWX ~3MepeH~Rx, RBnReTCR Han~4~e 

3aTRHyTwx XBOCTOB B KMC, oco6eHHo np~ per~CTpa4~~ H~3K03Hepre

TVt4eCKoro ~3nY4eH~R. 

aanbHe~wee ynY4weH~e BpeMeHHoro pa3peweH~R ~ epOpMW KMC OKa3a
nOCb B03MomHWM 3a C4~T 3Ha4~TenbHoro YMeHbweH~R rnyG~Hw 3anera
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PHC.. I. Bp-eMeHHble xapax'cepacraxa ,u.eT€KTOpa HRGe-2. 

PHC. 2 ..BJIHHHHe IlanpmKemm CMeII(eHlfH na AeTeKTope 
na ero Bpe-MeHHoe pa3pemeHJte. 
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H~~ (p-n)-nepexoAa, KOTOPW~ RB~ReTc~, 04eB~AHO, AnR AaHHoro Ma
,Tep~ana OCHOBH~M ~CT04H~KOM floByweK 'HOC~Tene~ :aapRAa. 

B .npouecce .v13rOTOBIleH~R AeTeKTopOB 6btn~ npktHflTbl Mepbl, noaao
Ii~I0111~e coanare :peaK~~ .(p-n)-nepexoA,aaneralOlll\l1i:i B rJly61il~e' 

9,5-:-17 -MK1"I ITa6n): 11oKO.Hbl,eHTpa4~R IW1T~.fI y nOBep-XHOCT"YI noasrcu
naCb AO 10 18 CM-

j 
; ~anpRme~HocTb 3neKTp~4eCKoro no~a Y TaKero 

AeTeKTopa np~6nll1H<aeTCR K rl-06pa3Ho~ Q>opMe 1-p~c.3/.., QTO ynY4waeT 
ycnoaaa coôapaaua aapana., -oõpaayouteroca B peaynbTaTe ~OH~aal4~~, 

npo~aBeAeHHo~ .perVlcTp~pyeMo~ 4ac.uU,4ei1 o • ~, 

Peayns r a ru lI1aMepeH~~ l:Ia nepaoa AeTeKTope nOA06Horo T~na 
HPGe-3 npeAcTaaneHbl Ha PVlC.-4 o '06pall\aeT HaceúR -Bt1~MaH~e -CJ.1MMeT
plil4Haj3 epopMa KMC ~ xopouiee BpeM€HHOe paapeure-uie , 4TD -np~ KPYT~3.

He CK1l0Ha, -He -npeáblwalOllle~ 350 AC, noaeonaer onpeaenars nep~OAbl 

nonypacnaaa Êwa6ymAeHHblx COCT-OBl1~H, '}I(~BYll\I1X MeHée -OAHO~HaliO
ce.t<yHA61. 

A~anor~4HNe peaynbTaTbl nonY4eH~ Ha AeTeKTopeHPGe·4~ Ha ~o
TOPOM rny.6~Ha aaneraaas {p-n)-nepeXQAa 6btIla YMeHbweHa AO .-1-0 MKMo 

'3TO np~BeJ10 l( AaJlb-He~w-eMY ynYl.fWeH~1O BpeMeHHoro paapeureuaa -cnext

jilOMe"-pa lpv,-c,5/ o npw 3TOM .Heo5xoA~MO orxerwr s , ·4TO O{:h~~M -3TOrO 
~eTeKTQpa ·6~n YBen~4eH n04T~ B 3 pa3a no CpaBHeHJ-11O "c 06oeMOM 
npeAblAyuterO-" Ha p14C, 6 npli'lSeAeHbI k1a.MepeAHR paapemalOlijero :e:peMel'tttl 
cneKTpOMeTpa np\l1 Hcnonb30BaH~~ HCT04H~Ka 6{}Co ~ ~~GQpKe onpe~e
_fleHR~X 9-Hepren.,Ye-CK~X -ce4eHvu~ B y-CneKT-pe 60Co,.. 8 3ToMcl1y-t.lae 
~aMepel"'lV1f1 npOBOAJ-11MCb a peH<HMe TpeXMepH0FO auanaaa El'-T-Ef} c 1It-C,. 
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Ha npHMepe "13Y4eHHA nepHOAOB nonypacnaaa B036Y>KAeHHbIX COCT0f1t-U1H 
152 . 1 72

~22 K3B 8' Sm, 7.3,.8 .... 11]2 K3B'B - Yb. 3TH COCTORH\.1f1 803
- 15? '172

6ym;qal1HCb npH paCnaAe '~u ~ Lu. B HCTO~HHKe Eu nOMHMO H30
i 52- '. 15'4 

Tona Eu npH-cYTcTBoBa.n TaK~(e H30Ton Eu /16% OT al<Tl-1B'HOCT\.1 
152 • . 172 171Eu/. ~CT04HHK Lu Tome COCTo~n ~3 CMeCH \.130TOnOB -Lu H Lu,

172 lJl
npH4eM ~KTHBHqCTb Lu ~ocTaBnRna 1D% OT aKTHBHOCTH Lu. 

H3MepeHHR {e-y)-coBnaAeHH~ npoaoAHnHcb B pemHMe TpexMepHorp 
auanaaa , 3.JleKT-POHbl KOHBepCMH perHcTp~poBanHcb nnaCTH4eCKV1M C:4HH
TV1nnRTopoM ~anoro 06beMa, a y-H3nY4eHV1e nnn - HPGe-4. (neKTp 
-coBnaA.eHHH y-nY4e'H ripa pacnane V1c:r04HHKa Eu fJOKa3aH Ha pHc.7. 
lia pnc , 8 -npVlBef~elibl Kpl4B1SIe 3aAep>KaHhiblX cOBnaAeH\.1H -!1{3C/, no ..1<0. - 152 
TOJ)bIM onpenermerca nepnon .nonypecnana COCTOAHHR ·122 K3B B - Sm
 
IK3C npH.Be.,a.eHbl c .BbIQeTOM 4>OHOBQ-r-O oacnoeneneaan/'. nOMV1MO aroro
 
HaMH obm onpeaeneu BepxHI4I11' npenen -3Ha~eH"'R nepaona nonype cnana
 
COCTORHH-R 1123 K3-13 s -l1:l2Cd .. Ha,~pVlc.9 nplltSe,qeHa K3C, -xo'r opaa on-


o • '. u 172 b ":18 7 I
-penenaer nepHQ-AJ:iI nonypacnena ABYXCOGTORHHV1 B Y - t v , - ne-
BblH CK110H/ V1 1-1].2 K3B lnpa-sb1~V npH Bbl60pKe y-.nY-4eH 1-093 K3'B" 
CornaCHe -3KcnepHMeHTanbHblX AaHHblX'C 'Y>Ke H3BecTHblMV1/3, 4! leM. 
reõn 021 ne~T.se-pmAaeT RaAe>KHOC.Tb nony-reuaux peaynsraroa , 

·B Ta6n.l nplilBe,q,eHbI l:lapaMeTpbI H APyrHx :AeTeKTOpos - HPGe-5 
HPGe-8 c Ma.nói1 rny.6H!'1oJ71 aanerauaa (p-nj-rreoexona , Bce 01-114 oõnana
IOT SpeMel:lHblM paapeuieuaea , OOJ.13KVlM K paapeureuao nn,& HPGe-4, Yi\) 

CB"'Ae~renbcTByeT 06 OTpaOOT-Ke TeXHHKH H3r-OToaneH"1R AeTel<TOpOB 
.gaHHoro Tima. 

1021rH-p-Ge-._-4-,1r---r"'",---,.-'1----:'I-I--,-J---I..-------l172
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A6poCHMOB B.H. H gp. 13-86-13 
BpeMeHHble nnaHapHbJe HPGe-geTeKTOpbi 

lbytJeHbJ BpeMeHHbJe xapaKTepHCTHKH nnaHapHbJX HPGe-geTeKTopoB 
c ManoH: rny6HHoH: 3aneraHHH (p-n)-nepexoga. B (B--y)-coBnageHHHX 
Ha JIHHHH 1332 K3B pagHoaKTHBHoro npenapaTa 60co nOJIYtJeHo pagpe
meHHe cneKTPOMeTpa 2T

0
=0,95 HC. 

Pa6oTa BblllOJIHeHa B na6opaTOPHH agepHbJX npo6JieM OIDIM. 

Coo6weHHe·. 06'beaHHeHHoro HHCTHTyTa li.UepHblX HccnenosaHHii. 1Iy6Ha I 986 

llepeBog O.C,BHHOrpagoBoH: 

Abrosimov V.N.et al. 13-86-13 
Time Planar HPGe Detectors 

The time resolution of the planar HPGe detectors was inves
tigated with small value of the dead layer. The time resolution 
is 2T0 =0,95 ns for E-y-=1332 keV in coincidence with 0--particles 
of 60co. 

The investigation has been performed at the Laboratory 
pf Nuclear Problems, JINR. 
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