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BBEAEHI1E 

C Ha4anoM ~cnonb30BaH~R G«LO -AeTeKTopos s y-cneKTpocKo
n~~ B03H~Kna ecTeCTBeHHaR noTpe6HOCTb B yny4WeH~~ ~X OCHOBHWX 
xapaKTep~CT~K: 3HepreT~4eCKoro pa3peweH~R ~ OTHOWeH~R ~OTOn~Ka 

K KOMnTOHOBCKOMY ~OHy. 3T~ ABa Tpe6osaH~R RBnR~TCR npOT~BOpe-

4~BWM~: AeTeKTOpW 6onbWOrO 06beMa AOCT~ra~T ny4Wero OTHOWeH~R 
n~Ka K KOMnTOHOBCKOMY ~OHy, HO, KaK npas~no, ~Me~T XYAWee 
3HepreT~4ecKoe pa3peweH~e, 4eM AeTeKTopw Manoro oGbeMa. 5onb
woe BH~MaH~e 3T~M sonpocaM Heo6xoA~Mo YAenRTb np~ y-cneKTpo
CKon~~ B ny4KaX 4aCT~4, rAe 06WKHOBeHHO BeAyTCR ~3MepeH~R B TA
~enWX ~oHoswx ycnos~AX. Bonpoc noAaBneH~A ~oHa CTaB~TCA oco6eH
HO OCTpO np~ per~cTpa4~~ y-nepeXOAOB Mano~ ~HT8HC~BHOCT~ np~ 
6onbWOM KOMnTOHOBCKOM ~OHe OT y-KBaHTOB BWCOK~X 3Hepr~~. 

113 aHan~3a ~oHa B Ge(Li) -AeTeKTopax, npoBeAeHHoro B pa6o
Taf1-3~ MO~HO CAenaTb BWBOA, 4TO 4aCTb ~MnynbCOB C 3T~X AeTeK
TOpOB BHOC~T BKnaA B ysen~4eH~e y-~oHa ~3-3a Ae~eKTHOCT~ CBOe~ 

~OPMW. 

Pe3ynbT~py~~aA ~opMa ~Mnynbca c Ge(Li) -AeTeKTopa onpeAenAeT
CR MHOr~M~ np04eccaM~, OCHOBHWM~ ~3 KOTOpWX ABnA~TCA: reHepa4~R 

3apAAa ~ ero co6~paH~e. 0TMeT~M HeKoTopwe oco6eHHOCT~ 3T~X npo-
4ecc< 

1. B3a~MOAe~CTB~e y-KBaHTa He np~BOA~T K reHepa4~~ 3apn~a 
B T04HO onpeAeneHHO~ T04Ke ~n~ o6nacT~ AeTeKTopa. Oco6eHHO np~ 
6onbW~X 3Hepr~AX B o6pa3oBaH~~ 3apAAa np~H~Ma~T y4aCT~e y-KBaH
TW, ~cnwTaBw~e MHOrOKpaTHOe pacCeAH~e B pa3n~4HWX T04KaX Kp~
CTanna. 

2. npo4ecc C06~paH~R 3apAAa B 3Ha4~TenbHO~ CTeneH~ 3aB~C~T 
OT nonepe4Horo rpaA~eHTa 3neKTp~4ecKoro nonA B Kp~cTanne.B cny-
4ae KOaKc~anbHOrO AeTeKTOpa ~MeeT MeCTO cy~eCTBeHHaA paA~anbHaA 
3aB~C~MOCTb rpaA~eHTa. np~ 3TOM BpeMA C06~paH~R 3apAAa ~n~ CBA-
3aHHOe C H~M BpeMA HapacTaH~R ~MnynbCa AeTeKTOpa 3aB~C~T OT pa
A~anbHO~ KODPA~HaTw MecTa B3a~MOAe~cTB~A y-KBaHTa. KpoMe Toro, 
B nepexoAaX p-i , i-n BcTpe4a~TCA o6nacT~ c nnoxo~ KOMneHca4~e~, 
a B i-o6naCT~ MO~eT B03H~KaTb nosepXHOCTHW~ KaHan. Bee 3TO 
npHBOA~T K MeAneHHOMY ~n~ HenonHOMY C06~paH~~ 3apAAa. 

3. 3Ha4~TenbHOe Bn~AH~e Ha ~OpMy ~MnynbCa AeTeKTOpa OKa3biBa
eT TaK~e Ka4eCTBO caMoro Kp~cTanna: Han~4~e 4eHTpos peKoM6~Ha-
4~~. nosyweK, He~AeanbHOCTb peweTK~ ~ Ka4eCTBO ero KOHTaKTOB. 
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np~ B3a~MOA6~CTB~~ y-KBaHTa C MaTep~anOM A6T6KTOpa B pac
CMOTp6HH~X o6naCTHX 3apHA ~n~ He 06pa3yeTCH, ~nH He MOmeT 6~Tb 
nonHoCTb~ co6paH. Ha KOHTaKTax AeTeKTopa B03H~Ka~T Ae$eKTH~e 
~Mnynbc~, aMnn~TYAa KOTOp~X nHHe~HO He CBH3aHa C 3HeprHe~ pe
rHCTpHpyeMoro y-KBaHTa. 4aCTb HMnynbCOB, B03H~Ka~~~X B OCHOB
HOM s o6nacTH HenonHo~ KoMneHca~H~ ~n~ ocna6neHHoro rpaA~eHTa 
3neKTpH46CKoro nonH, HMeeT 6onbwee speMH HapacTaHHH no cpasHe
HH~ C HMnynbCaMH H3 KOMn6HCHpOBaHHO~ o6nacT~. AMnnHTyAa 3THX 
HMnynbCOB CHHmaeTCH B ~enHX $OpMHPOBK~ cneKTpOM6TpH46CKO~O 
TpaKTa. Bee 3TO npHBOAHT K noe~weHH~ $oHa B per~cTp~pyeM~x y
cneKTpax, ysenH46H~~ H6CHMM6TpH4HOCT~ y-n~KOB B CneKTpe ~ yXyA
W6HH~ 3HepreT~4ecKoro pa3peweH~H. Bo speMeHH~x H3MepeHHHX 3TH 
3~~eKT~ YXYAWa~T epeMeHHoe pa3peweH~e ~ yeenH4~Ba~T ~oH cny4a~
Hb1X co,snaAeH~~. 

3KCnEPMMEHT 

onoK-CXeMa 3KCnepHM6HTanbHO~ ycTaHOBKH, Ha KOTOpO~ npOBOA~
naCb OTpa60TKa M6TOAHKH AHCKp~M~Ha4HH HMnynbCOB no Bp6M6HH Ha
paCTaH~H /ABH/, ~3o6pameHa Ha pHc.l. c~rHan c Ge(Li)-AeTeKTopa 
CH~MaeTCH 3apHA04YBCTB~TenbHbiM npeAyc~n~TeneM /nY I, Aanee pa3-
seTBnHeTcH Ha cneKTpoMeTp~4eCKH~ yc~nH~enb /Y I, BbiXOA KOToporo 
nOAKn~46H K MHoroKaHanbHOMy aHan~3aTopy /MKA/, ~ Ha 6biCTpy~ cxe
MY OT6opa, KOTOpaH BKn~4aeT B ce6H 6~cTp~~ BpeMeHHO~ YCMn~Tenb 
/oY/, ABa ~OpM~pOBaTenH /$/ C npMBH3KO~ K nOCTOHHHO~ 4aCTM BXOA
HOrO ~Mnynbca /"constant-fraction timing"/ c ~paK4~HMM 0,2 11 

0,5 ~ cxeMy ynpasneHMH In/. •• 

PHc.l 

nepBOHa4anbHO MMnynbC~ C B~
XOAa ~OPMHpOBaTene~ noAaBan~Cb 
Ha Bp6MH-aMnnHTYAH~~ KOHBepTOp 

• /BAK/, c s~xoga KOToporo yme 
nony4an~cb cneKTp~ speMeH Hapa
CTaH~H ~MnynbCOB C A6T6KTOpa. 
3T~ cneKTp~ Aa~T neps~e cBeAe
H~H o Ka4eCTBe Ge(Li)-AeTeKTo
pos. 113 3T~X cneKTpOB C nOMO~b~ 
AH~~epeH4ManbHoro A~CKP~M~HaTo

pa MOmHO OT06paTb TOnbKO Te, 
KOTOp~e ~Me~T Bp6MH HapacTaH~H 

/Ha ypOBHe 0, 2 40,5 aMnn~TYAbl/ 
HMnynbca B onpeAeneHHOM HHTep
sane,~ OTCe4b MMnynbc c 6onbw~M 
BpeMeHeM HapacTaH~H. 

B AanbHe~weM 6~n pa3pa6oTaH 6onee npocTo~ cnoco6 AMCKpMM~Ha-
4~~ ~MnynbCOB no BpeMeH~ HapacTaH~H 6e3 npMM6H6H~H BpeMH-aMnn~
TYAHOro npeo6pa3oBaTenR. O~Hosa 3Toro MeTOAa noHcHeHa Ha pHc.2. 
AMcKp~MHHaTop c ~paK4~e~ f= 0,2 ocy~ecTBnHeT c HeonpeAeneHHOCTb~ 
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B HeCKOnbKO HaHOC6KYHA OnT~Manb
HY~ BpeMeHHY~ np~BH3KY K ~Mnynb
caM c AeTeKTopa. CTpo6~pyH ~M

nynbCOM c An~TenbHOCTb~ "speMeH
Horo OKHa'', np~BH3aHHbiM K 3TOMY 
AMCKpMMHHaTopy, ~Mnynbc~ c A~CK
p~MMHaTopa c f = 0, 5 t-lbl ocy
~ecTBnHeM OT6op ~MnynbCOB no 
BpeMeH~ HapacTaH~H. K AOCTOMHCT
BaM 3Toro cnoco6a OTHOCHTCH npo-
CTOTa, OTCYTCTB~e cnomHO~ 3neKT
pOHHO~ annapaTyp~ /BAK, AM$$e
P6H4~anbH~~ A~CKp~MHHaTop/, s~

coKaH 3arpy304HaH cnoco6HocTb, 
XOpowaH BpeMeHHaR CTa6~nbHOCTb. 
Pa3pa6oTaH cne4HanbH~~ 6noK AnH 
OT6opa ~MnynbCOB no BpeMeH~ Ha
pacTaH~H no on~caHHO~ MeTOA~Ke. 

Pa3pa6oTaHHaH MeTOA~Ka K Ha
CTOR~eMy speMeH~ nposepeHa Ha 
5 Ge( Li)-AeTeKTopax c o6beMOM OT 
20 AO 60 CM 3 M pa3nH4HbiM 3Hep
reTH46CK~M pa3p6W6HH6M. 
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Ha p~c.3 noKaaaH~ cneKTp~ y-
KBaHTOB 57 Co 6° Co 65 Zn 88 y 
137 2!)3 ' ' ' ' Cs , Hg, CHRTble 4096-KaHan&-
H~M aHan~aaTopoM c A~CKp~M~Ha-
4~eH no speMeH~ HapacTaH~R ~ 6ea 
Hee. oonee_noApo6Ho AeTaJlb cneKT
pa noKaaaHa Ha pHc.4. Ha cneKTpOB 
B~AHO 3Ha4~TeJlbHOe noAaBJleH~e 

KOMnTOHOBCKOro ¢oHa ~ Y1lY4WeH~e 

OTHOWeH~R n110~aA~ ¢oTOn~Ka K ¢o
HOBOH nDAJlD>KKe. Ha ~ccneAOBaHHbiX 
AeTeKTopax YAanocb noAaB~Tb ¢oH 
B npeAenax 25-50% np~ noTepe 
8 3¢¢eKT~BHOCT~ 5+2Q%. KpoMe no
Aa8JleH~R ¢oHa yny4waeTCR TaK>Ke 
C~MMeTp~R ¢oTOn~KOB. np~Mep ~3-

MeHeH~R ¢opMbl Jl~H~~ cneKTpa noKa
aaH Ha p~c.5. B Ka4eCTBe napaMeT-
pa C~MMeTp~~ ~CnOJlb30BaHO OTHO

weH~e 3HepreT~4eCK~X paapeweH~~ Ha 1/10 ~ 1/2 8~COT~ ¢0TOnHKa. 
3TOT napaMeTp y ¢0TOn~K08, CHRTbiX C ~CnOJlb30BaH~eM A~CKpHMHHa-
4H~ no BpeMeHH HapaCTaHHR, npH6JlH>KaeTCR K 3Ha4eHH~, noJly4eHHOMY 
AJlR HAeaJlbHoro rayCCHaHa. Ha6Jl~AaeTCR TaK>Ke YJlY4WeHHe OTHOWeHHR 
nHKa K KOMnTOH08CKDMY Q>oHy (n/K). CneKTpoMeTpH4eCKHe napaMeTpbl, · 
noJly4eHHble C AeTeKTOpaMH 06beMOM 24 CM3 H 60 CM 3, n•pHBeAeHbl 
8 Ta6Jl. 1 H 2. 
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Ha pHc.6 npHBeAeH speMeHHOH 
cneKTp, CHfiTbiH c noMOIJibiO 'Ge( Li)"
AeTeKTopa c o6beMoM 24 cM 3,Ha 
PHC.7 H 8- C 06beMOM 60 CM 3 

/pHc.7- 6ea oT6opa, pHc.8-

BODO 

6000 

2·••TNEl1li56A'IP 
Gc(LI),60C.M'?. ::co 

4000 
-- ~ ~,2,_ 

1- d W' ,_,,,,.~ 
2Q I I 

2000 
- ~ ~l_~o 

C OT60p0M no BpeMeHH HapacTaHHfl/. 
CneKTp~ nony4eH~ c HcnonbsosaHH
eM HCT04HHKa 6°Co. B nepsoM cny-
4ae a KaHane "CTapT" npHMeHflncfl 
C4HHTHnnfi4HOHH~H AeTeKTOp 
NE102/56AVP, BO BTOpOM - mHAKHH 60 100 140 180 220 

Pac.8 

3AKn104EHHE 

260 

K C4HHTHnnfi4HOHH~A AeTeKTop 
NE213/56AVP. t:\HHaMH4ecK_HH AHana
aoH 3HeprHH AnR nepsoro H3Mepe
HHR 6bin paBeH 45:1, Anfl BTOporo 
H3MepeHHfl- 23:1. 

Ha OCHOBe nony4eHHbiX peaynbTaTOB MOlKHO CAenaTb BbiBOAbl, 4TO 
npHMeHeHHe AHCKpHMHHa4HH no BpeMeHH HapaCTaHHR HMnynbCa 3Ha4H
TenbHO yny4waer cneKTpoMeTpH4eCKHe napaMeTp~ H o6ecne4HBaeT on
THManbHYIO BpeMeHHyiO npHBfi3KY npH pa6oTe C Ge(Li)-AeTeKTopaMH. 
npeAnOlKeHHaR MeTOAHKa HCnOnb30BanaCb Ha ny4Ke peaKTOpa HoP-30 
a ycnoBHRX nocTOfiHHoro HapacraHHfl cyMMapHoH AD3~ o6ny4eHHfl 
G e(Li) -AeTeKTopa H Kom14ecrsa paAHa4HOHHbiX nospelKAeHHH peweTKH 
KpHCTanna. npH 3TOM YAanOCb ysenH4HTb OTHOWeHHe $OTOnHKa K ¢o
HOBOH noAnOlKKe H yny4WHTb 3HepreTH4eCKOe pa3peweHHe B o6naCTH 
3HeprHH /60+1500/ K3B. 
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TEMATM'IECKME KATErOPJrn llYBJmKAWtR 

OB'bE~HHOrO mlcmrYTA H,Zn::PHYX 

HGCJIE,nOBAHHR 

JiHJleKC TeM8TJIKB 

1. 3KcnepHMeHTanbHaR ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR $H3HKa 

4. TeopeTH4ecMaR ¢M3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

~· RAepHaA cneKTpocKonHA H paAHOXHMHA 

7. ~3HKa TA*enWX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw4HcnHTenbHaA MaTeMaTHKa H TexHHKa 

12. XHMHA 

13. TexHHKa ~3H4ecKoro 3KcnepHMeHTa 

14. Mc~neAOBaHHA TBePAWX Ten H *HAKOcTeH 
AAePHWMH MeTOAaMH 

15. 3KcnepAMeHTanbHaR ~3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H ~3HKa 3a~TW 
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Borgsenb A.A. H AP· Pl,3-82-737 
lfcnonb30DaHHe AHCJCpHMHilaLJ;HH 110 BpeMeHH HapaCTaHHR HMnynbCa 
gnn ynyq:ruemui napaMeTpoD Ge(Li) -crrei<TpoMeTpOB 

OrrHCb!DaeTcn: MeTOAHJ<a O'l'6opa 1-IMITYJlbCOB c Ge(Li) -geTei<TopoB 
110 BpeMeHH li8p8CTaUJ·HI HMflYJlbCa gmt ynytirueHHSI OCHOBHbiX rtapaMeT
pOB; ::H!epreTHtleCICOrO H BpeMeHJIOrO paspeweHHSI, CHMMeTpHH lPOTO
ITHI<a, OTHomeHHR WOTOrtHI<a I< J<OMIITOHODCt<OMY ¢oHy. Paspa6oTaH 
HOBbiH crroco6 oT6opa Ges npHMenenHn: DpeMn:-aMnmtTyp;uoro npeo6-
pa3oBaHHJI. IlpHBOASITCSI ::n<cnepHMei!TaJlbHbie pesyJibTaTbl, IlOJly'leUHbie 
rrpH HCIIOJlb30BaHHH geTei<TopoD pasnw;moro oG'beMa. IIpegnmr<eHHan 
MeTOAHI<a gana xopowHe pesynbTaTbl npH H3Mepemm y -cnei<TpoB 
Ha llY'IKe HeHTpOHOB. 

Pa6oTa Bb!IlOJlHeHa B Jla6opaTOPHH net1!TpOHUOJ1 ¢H3HI<H mum. 

npenpHHT 06aeAHHeHHOro HHCTHTYTa RAePH~X HccneAOBaHH~. Ay6Ha 1982 

Bogdzel A.A. et al. P13-82-737 
Use of the Rise-Time Discriminator for the Improvement 
of the Ge(Li)·Detector Parameters 

The procedure is described of the discrimination on rise
time of. signals from the Ge(Li) detector in order to improve 
the following parameters: energy and time resolution, symmetry 
of the photopeak, ratio of photopeak to the Compton background. 
The new discrimination method without time-amplitude conver 
tion is developed. The experimental results obtained with the 
detectors of different volumes are reported. The method proved 
to be good for the spectroscopy measurement on the neutron 
beam. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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