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OAHHM H3 OCHOBH~X napaMeTpOB 4epeHKOBCKHX cneKTpOMeTpOB non
Horo norno~eHHR RBnReTCR BenH4HHa, xapaKTepH3y~~aR BepORTHOCTb 
HMHTa4HH 3neKTpOHOB H raMMa-KBaHTOB aAPOHaMH. 3Ta BenH4HHa 3aBH
CHT OT -3HepreTH4eCKoro paapeweHHR cneKTpOMeTpOB H AHanaaOHa H3
MepReM~X 3HeprH~. 

B ycnoBHRX 60nbwHX ~OHOB~X 3arpY30K/04eHb Ba*HO ynY4WHTb ce
neKTHBHOCTb npH60pa K 4aCTH4aM 3neKTpOMarHHTHO~ npHpOA~. C 3TO~ 

4enb~ 4aCTO Hcnonb3Y~T CHCTeMY H3 ABYX 4epeHKOBCKHX C4eT4HKOB, 
nepBbl~ H3 KOTOp~X -/ "aKTHBHbl~" KOHBepTep, a BTOpO~ - cnexrponerp 

- 1--3/
nonHoro norno~eHHR 

B AaHHO~ pa60Te HccneAyeTcR B03MomHOCTb nOAaBneHHR aAPOHOB 
c nOMO~b~ CHCTeMbl, COCTOR~e~ H3 IlaKTHBHoro" KOHBepTepa H3 CBHH

4 0 Boro CTeKna, C4H~THnnR4HOHHoro C4eT4HKa H 4epeHKOBCKHX C4eT4H
KOB nonHoro norno~eHHR H3 CBHH40Boro CTeKna. TaK KaK paAHa4HOH
HaR AJ1HHa B CBHH40BOM c rexne 3aMeTHO MeHbwe BenH4HHbl cpeAHero 
cBo6oAHoro RAepHoro npo6era, 3neKTpOMarHHTHble nHBHH B "aKTHBHOM" 
KOHBepTepe OT 3neKTpOHOB H raMMa-KBaHTOB 6YAYT pa3BHaaTbCR 6bICT

pee, 4eM nHBHH, B~3BaHH~e aAPOHaMH.B pe3ynbTaTe B C4HHTHnnR4HOH
HOM C4eT4HKe, pa60Ta~~eM B pemHMe dE/dx, aMnnHTYA~ HMnynbcoB 
OT nHBHe~, Bbl3BêlHHblX B IlaKTHBHOMl1 KOHBepTepe 3neKTpOHaMH H raM-

Ma-KsaHTaMH, 6YAYT 60nbwe, 4eM OT nHBHe~, BW3BaHHblX aApOHaMH. 
AHCKPHMHHHPYR aMnnHTYAbI HMnynbcoB co C4HHTHnnR4HOHHoro C4eT4HKa, 
MO~HO nony4HTb AononHHTenbHoe nOAaBneHHe aApOHHoro ~OHa . 

. ~3MepeH~R npoBoAHnHCb Ha ny4Ke rr--Me30HOB CHHxpo~a30TpOHa 

O~RH, cOAep~a~eM - 2,8% 3neKTpOHOB npH HMnynbce 3 r3B H HHT~H
CHBHOCTH - 2000 rr--Me30HoB B 4HKne YCKopeHHR . 

Ynpo~eHHaR 6noK-cxeMa 3KcnepHMeHTa nOKa3aHa Ha pHc.l. nY40K, 

BblAenReMbli1 c4HHTHnnR4HoHHblMH C4eT4HKaMH S1' S2' S3 pa3MepOM 
5x5xO,5 CM Ka~AbI~, naAall Ha HcéneAyeMY~ cHCTeMY, COCTOR~y~ H3 

.... PHC. I. BnOK-cxeMa 3KcnepHMeHTa:.. Jr
S1 ,8 2 ,8 3- C~HHTJ-InnH~HOHHhle M<?HH

TopHbIe Cl.1eTqJiKH, Sp - noporoBbIH 

C~HHTHJIJIR~HOHHbIH CtleT~HK;l) A .k. 

38M "aKTHBHbIH" KOHBepTep; Cy - MaTpH

~bI H3 l.1epeHKOBcKHX raMMa-cneKT

pOB; Co - ra30BbIH: noporoBbIll l.le

peHKOBCKJ-IH Cl.1eTl.lHK; CC - CXeMbI 

COBllaAeHHH; ~A - ~OpMHpoBaTenb-

AHCKpHMHHaTOp; A - aTTeHwaTop; JIY - nHHeHHblH YCHJIHTeJtõ; P 

pa3BeTBHTenb HMnYJthCOB. 

~ln,tÃh \1t:ui-l~ll KHCT'aITj:1 I 
~t~H~ NCC~~nDE3UBe 

.; _ 6IftSJf~1~TEHA 
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PHc.2. 3aBHCHMOCTb aMnITHTYgbI CHr
Hana c "aKTHBHOrO" KOHBepTepa OT 

KooPAHHaTW npOXO~~H~H 3neKTpO~ e- 3r38/C 
HOB xepes CtIeTtIHK C A .k, • .<1 I 

...........
 1I IlaKTI-1BHOrOl1 «ouaepr epe.C;:) 

t[" (C A .k) pa3MepOM 65x14x7 CM, c Ton(l) 

~I-1HO~ no nY4KY - 3 paA.eA~ 11:r: 
E-< 21 C41-1HTI-1nnR41-10HHOrO C4eT41-1Kao ~ ..........
 pa3MepOM 15x15x1 CM (Sp); 31 Ma .lI' 
m 

TPI-14~ 1-13 4epeHKOBCKI-1X raMMa-cneK
~ TpOB (C y ) B <t>oPMe rekcaroaans aux
 
:s:
 
E-< 

npl-13M c Al-1aMeTpOM BnI-1CaHHO~ OK2 PY>KHOCTI-1 17,5 CM 1-1 BbICOTO~ 
~ 35 CM/4Z TOn~I-1Ha raMMa-cneKTpOBla 3.0 50 70 

no nY4KY COCTaBnRna - 14 paA.eA.
 
MJIHHa CA.k.-ctIeTtIHKa /CM/ PaA~l-1aToPb'...4epeHKoBcKI-1X C4eT

41-1KOB C A.k. 1-1 Cy 1-13rOTOBneHbl 1-13 
CBI-1H40BOro CTeKna MapKI-1 Tet>-l. C4.eT4I-1KI-1 c TOP40B npOCMaTpl-1BalOTCR 
epOTOYMHO>KI-1TenRMI-1 Tl-1na et>3Y-496. CneKTpOMeTpl-14eCKaR annapaTypa 
1-1 epOTOYMHO>KI-1Tenl-1 KOHTpOnl-1PYIOTCR c nOMO~blO I-1CT04HI-1KOB cTa61-1nbHblX 
CBeTOBblX acnsnuex , 1-13rOTOBneHHblX Ha OCHOBe Kpl-1CTannOB NaJ(Tl ) 
~ paAI-10aKTI-1BHOrO 1-130TOna 241Am 15~ 

ra30BW~ noporOBW~ 4epeHKOBCK~~ C4eT41-1K ao I-1CnOnb30BanCR AnR 
OTAeneHI-1R aneKTpOHOB nY4Ka OT nI-10HOB. 

Benl-141-1Ha aMnnl-1TYAbl c lIaKTI-1BHOrol1 xouaeprepa (CÃ..k) B 3aBI-1CI-1
MOCTI-1 OT KOOPAI-1HaTW npOXO>KAeHI-1R aneKTpOHOB 4epe3 C4eT41-1K ICM. 

pl-1c.21 I-1CCneAOBanaCb c Tpl-1rrepOM OT aneKTpOHOB Ira30B~~ noporo
Bbl~ 4epeHKOBCKI-1~ C4eT41-1K ao BKnlO4eH B Tpl-1rrep/. 3KCnepl-1MeHTanb

Hble T04KI-1 XOPOWO Onl-1CblBalOTCR ·3aBI-1CI-1MOCTblO Ao exp I-O, 0052X/. He
OAHOpOAHOCTb aMnnl-1TYAbl no AJlI-1He C4eT41-1Ka ,. cooTBeTcTBYIO~aFl MaK
CI-1MYMY aMnnl-1TYAHoro cneKTpa, COCTaBnReT ±1~%'1-1 ~npeAenReTCR 1-13 

COOTHOWeHI-1R 

Ama x - Amin 
l1.A = ± -------. 

A ma x + A min 

,lJ,nR 1-13MepeHI-1R CTeneHI-1 nOAaBneHI-1R 17-:"Me30HOB C4I-1HTl-1nnR41-10HHbl~ 

C4eT41-1K (Sp) noaeuranca Me>KAY lIa KTI-1BHblMII KOHBepTepOM 1-1 4epeHKOBC
'~KI-1MI-1 raMMa-cneKTpaMI-1. npeABapl-1TenbHO Ha epOTOYMHO)KI-1Tene ~4I-1HTl-1n I 

nR41-10HHOrO C4eT41-1Ka 6~no nOA06paHO MI-1HI-1ManbHOe HanpR>KeHl-1e, npl-1 
KOTOpOM a$$eKTI-1BHOCTb perl-1CTpa41-11-1 OAI-1H04HblX 4aCTI-14 nY4Ka COCTaB

I. 

~J~,nae r ,. 100%. HMnynbcbl c IlaKTI-1BHOrol1 «ouaeprepa 1-1 4epeHKOBCKI-1X 

cneKTpOMeTpOB CYMMI-1PYIOTCR, a I-1Mnynbcw co C4eT41-1KOB Sp AI-1CKpI-1MI-1
Hl-1pYIOTCR 1-1 BKnlO4alOTCR B Tpl-1rrep. B Te4eHI-1e 3KCnepl-1MeHTa 6wnl-1 1-13
MepeHbl CYMMapHble cnexrpu aneKTpOHOB 1-1 17-':"Me30HOB npa 6 3Ha4eHI-1

RX nopora AI-1CKpl-1MI-1HaTOpa IC4eT41-1K Co '~TKnI04eHI 1-1 cneKTp~ TonbKO 

SO /00 /50 200 250 JOO 350 

AtVnJ7wnyga 8xaHa/la.r 

PHc.3. CneKTpw 3neKTpOHOB H O~pH
I.J;aTenbHbIX naonoa npn ABYX 3HatIe
HHflX nopora CI.J;HHTHnnHI.J;HOHHoro 
CtIeTtIHKa S p npn ,Q = 100, 600 / nYH- . 

1! 

~ 
~ KTHp/ • 
~ 
~.. 
\t)~ 
<, 17 -Me30HOB npl-1 3 3Ha4eHI-1RX nopora
.::::J
 
::::J
 AI-1CKpl-1MI-1HaTOpa /,lJ,=200,400,6001.
e: B aTI-1X 1-13MepeHI-1RX Co õun BKnlO4eH 
~ 

Ha aHTI-1COBnaAeHl-1e c Tpl-1rrepOM,8 
~-D=6tXJ

~~ I , a AnR nY4wero nOAaBneHI-1R aneKTpo
I...i I " HOB Ha nYTI-1 4aCTI-14 nY4Ka nOMe"ula~ I "I , 

I -, naCb MeTannl-14eCKaR nnaCTI-1Ha Ton, -,"I ~I-1HO~ 2 paA.eA.(Fe). 3 KCnepl-1MeHII -, I
 
I <:»
 TanbHaR I-1H$OpMa4I-1R nocTynana Ha 
I 38M HP-2116B 1-1 3anl-1C~BanaCb Ha 

MarHI-1THYIO neHTY. 
nonY4eHHble peayns r aru I-1nnlOCTpl-1

pye r puc , 3, rne noxaaaau CYMMapHble cnexrpu aneKTpOHOB 1-1 17--Me
30HOB, annpOKCI-1MI-1Py~~~e aKCnepl-1MeHTanbH~e T04KI-1, npl-1 ABYX 3Ha
4eHI-1RX nopora AI-1C~pI-1MI-1HaTOpa 1,lJ,= 100, 6001. Cnexrpu HOpMl-1pOaa
nl-1Cb Ha OAI-1HaKOBOe 41-1CnO HanelalO~HX 4aCT1-14. 

nepBbl~ MaKCI-1MYM B cnexrpe 4aCTI-14 Irtpl-1 nopore ,lJ,=1001 oõycnoa
neu 11-':" Me30 HaMI-1 , npOXOAR~I-1MI-1 4epe3 paAl-1aTOpbl C4eT41-1KOB 6e3 B3a
I-1MOAe~CTBI-1R,1-1 p-Me30HaMI-1, COAep>Ka~I-1MI-1CR B nY4Ke B Ka4eCTBe npl-1
MeCI-1 1- 8%1. B aHepreTl-14eCKO~ WKane nepBw~ MaKCI-1MYM aKBI-1BaneH
TeH aneKTpOHaM c aHeprl-1e~ - 400 MaB. 

3aBI-1CI-1MOCTb OTHOWeHI-1R BepORTHOCTI-1 ~MI-1Ta41-11-1 aneKTpOHOB aAPOHa
MI-1 AaHHo~ CI-1CTeMW C4eT41-1KOB K BepORTHOCTI-1 I-1MI-1Ta41-11-1 aneKTpOHOB 
aAPOHaMI-1 4epeHKOBCKI-1MI-1 raMMa-cneKTpoM~TPaMI-1 W (C + A.k.)/W(C )

y
OT nopora AI-1CKpl-1MI-1HaTOpa npl-1BeAeHa Ha pl-1c.4. 41-1lno aAPOHOB, I-1MI-1
TI-1PylO~I-1X aneKTpOH~, BW41-1CnRnOCb B I-1HTepBane ±2 a OKono MaKCI-1MY

c::> 
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~ 
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PHc.4.3aBHCHMOCTb OTHomeHHH Be ~'. 

pOHTHOCTH HMHTaI.J;HH 3neKTpOHOB <$ 
aA~OHaMH CHCTeMOH CtIeTtIHKOB ~ 
W(Cy + CA .k' Sp ) K BepOHTHOCTH S~ ,HMHTaI.J;HH 3neKTpOHOB aAPOHaMH 

~,
tIepeHKOBCKHMH raMMa-cneKTpOMeT

I '
 

paMH W(Cy ) OT nopo r a AHCKpHMH 100 300 500
 
HaI.J;HH CI.J;HHTHnnHI.J;HOHHoro CtIeTtIH


ITopor /q,TH.~A.i 
xa Sp' 

2 3 



Ma 	 3neKTpOHHOrO CneKTpa. nOrpeWHOCTH, CBRaaHH~e C 3KCTpanOnR
4HeH CneKTpOB aAPOHOB, 6~nH 04eHeH~ C nOM~b~ CneKTpOB nHOHOB 
/~=200. 400, 600/ H He npeB~wanH 10%. Ha pHc.4 BHAHO, 4TO Hcnonb
aoaaHHe CHCTeM~ C4eT4HKoa noaBonReT nOASBnRTb aAPOH~ npHMepHO 
B 5 paa. npH AaHHOH 3HeprHH aneKTpOHoa H nopore A=100+600 3~$eK
THaHOCTb perHCTpa4HH 3neKTpOHOB He aaBHCHT OT ~ H 6nHaKa K 100%. 

BepoRTHoCTb HMHTa4HH aneKTpOHOB aAPOHaMH cy~ecTBeHH~M o6paaoM 
aaaHCHT OT pemHMa pa6oT~ c4HHTHnnR4HoHHoro C4eT4HKa. 

nOAaaneHHe aAPOHoa o6paTHo nponOP4HOHanbHO a~eKTHaHocTH pe
rHCTpa4HH C4eT4HKOM Sp 4acTH4, npOXOARI.l\HX laKTHaH~H" KOHBepTep 
6ea BaaHMoAeHCTBHH. YMeHbwaR HanpR*eHHe Ha aHoAe ~TOYMHo*HTe
nR c4HHTHnnR4HoHHoro c4eT4HKa, MO*HO YBenH4HTb nOAaaneHHe aAPo
HOB e~e a HeCKonbKO paa, OAHaKO COOTaeTCTaeHHO 6YAeT paCTH HHm
HRR rpaHH4a 3HepreTH4eCKoro cneKTpa, npH KOTOPOH a~eKTHaHO no
AaanR~TCR aAPOH~. 

B aaKnD4eHHe aaTOp~ 6narOAapRT H.C.CaHTOBa,6.A.KynaKOBa aa 
none3H~e o6cY*AeHHR, B.B.ApXHnoaa, C.r.Pe3HHKOBa, A.~.EnHweaa, 
A.H.WHpOKoaa aa nOMOl.l\b a pa60Te. 
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ACTBaqaTypoB p.r. H ~. 	 Pl-86-254 
nQA8.BJleHHe aAPOHOB c noMO~ lIaxTKBHoro" KOHBepTepa, 
cqHHTHnnftqHOHHOrO CqeTqaKa H qepeHKOBCKOro CqeTqaKa 
nonHoro norno~eHHH .. 

Ha ny~e "-~Me30HOB c HMDYnbCOM 3 rsB/c, cOAep~~eM 2,8% 
sneKTpoHOB, HccneAOBanaCb BOSMOaHOCTb nOA8.BJleHHH aAPOHOB C no
~JO CHCTeMY. COCTOJl~A K3 "aKTKBHOrO" KOHBepTepa K9 CBKHqODO
ro CTeKna, qepeHKOBCKHX raMMa-CneKTpOMeTpOB HS CBKHqOBOrO CTeK
na H oAMoro cqHHTHnnJlQHOHHOrO CqeTqaKa, pa60T~ero B peEHMe 
dE/dx. HcnonbsOBaHHe CHCTeNH CqeTqaKOB nOSBonJIeT YBenHqaTb no
A8.BJleHHe aApOHOD B 5 pas no CpaBHeHHJO C nOAaaneHHeM TonbKO 
CqeTqaKaMH nonHoro norno~HHJI. 3~KTHBHOCTb perHCTpaquH 3neKT~ 
pOHoB-lOO% • 

Pa60Ta BNnonueHa B Ha60paTopHH B~COll:HX sHeprHA OHRH. 

Coo&uemIe Ofir.e.IIRHCRHoco IIIIcnrryta JIAqJIIWX Hccne,!l,osamrii.,ny6Ha 1986 

nepeBOA O.C.BHHOrpaAOBOA 

Astvatsaturov R.G. et al. 	 PI-86-254 
Hadron Suppression by Means of an "Active" 
Converter, Scintillation Counter and a Cerenkov 
Counter of Total Absorption 

The possibility of hadron suppression with the aid of the.. 
system consisting of an active lead glass converter, ~erenkov 
lead glass y-spectrometers and a scintillation counter opera
ting in the dE/dx mode was investigated on a beam of 3 GeV/c 
"-~sons that contains 2.84 of electrons. The application of 
the system of counters makes it possible to increase the hadron 
suppression by a factor of 5 as compared to the one by total 
absorption counters only. The efficiency of electron detection 
is - 100%. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint (nstitute for Nuclear Research. Dubna 1986 
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