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BBEAEIH1E 

AnR ocy~ecTBneH£.1R npe~£.1S£.1OHH~X £.1SMepeH£.1R B TeXH£.1Ke $£.1S£.14e
CKOrO 3Kcnep£.1MeHT a £.1tnonbSylOTCR nponopu-iouans Hble KaMe/pbl, CbeM 

,·1 KOOPA£.1HaTHoR £.1HepopMa~£.1£.1 C KOTOpblX oc yuiec r anae rc a C nOMO~blO n£.1
H£.1R sa~e~K£.1 /n3/. 

n£.1H£.1R sa~eP~K£.1 RBnReTCR 3neMeHTOM, npeo6paSYIO~£.1M npOCTpaHCT-1 

BeHHoe pacnpe~eneH£.1e C£.1rHanOB, onpe~enRIO~£.1X Koop~£.1HaTY naB£.1H~, 

BO BpeMeHHoe pec npeneneu-te • np£.1 C4£.1TblBaH£.1£.1 C KaTO~HoR nnOCKOCT£.1 
npO£.1CXO~£.1T £.1HTepnonR~£.1R HaBe~eHH~X C£.1rHanOB, np£.1BO~R~~R K yny4
weH£.11O npOCTpaHCTBeHHoro paspeweH£.1Ro Ha£.16onb~ee pacnpOCTpaHeH£.1e 
.nony4£.1n£.1 nnOCK£.1e n3 co cn£.1panbHoR HaMOTKoR, xapaKTep£.1SYIO~£.1eCR 

1'I • aKTVlBHblM conpOTVlBneH£.1eM R, Bom=tOBbIM conpor aaneuaen Z, aanepx

I t 

.t KoR T, Ha e~£.1H£.1~y ~n£.1Hbl. Xapaxr epuue SHa4eH£.1R 3T£.1)( napaMeTpOB 
cne~YIO~~e: R = 50.; 100 Ol~, Z = 200.; 600 'OM, T = 1 .; 5 HC/MM. 

npOcTpaHCTBeHHoe paspeweH£.1e ~eTeKTopa onpegenReTcR KaK $£.1

• I 
S£.14eCK£.1M£.1 npo~eccaM£.1, npOTeKalO~£.1M£.1 B HeM, TilK £.1 pa60ToR 3neKTj'>o
H£.1K£.1. ~p£.14eM 3neKTpOHHoe paspeweH£.1e ~£.1CKp£.1M£.1HaTopa onpe~enReT~R 

KaK napaMeTpaM£.1 C£.1rHana C ~eTeKTopa, TaK £.1 e~o nOBe~eH£.1eM B ~£.1
HaM£.14eCKOM ~£.1ana30He BXOAH~X aMnn£.1TY~. PaspeweH£.1e~ o6ycnoBneH

(' 
Hoe llapaMeTp'aM£.1 c ar uana, o~eH£.1BaeTCR Bblpa}KeH~eM/1,2/: 

~_~_ ~~ I a ~ 

U w t¢ 
--. - • 

. Uc T 

rne U w  cpeAHeKBa,t:!,paT£.14HaR al>\nn£.1TYAa WyMoB, ,U c - aMnn£.1Ty~a· 

I Il 
cwruane , 
06bl4HO a 

t¢ - $pOHT cur uana , T 

£.1MeeT Ben£.14£.1HY 0,4 HC 
- saAep~Ka n£.1H£.1£.1 Hq eA£.1H£.1~y ~n£.1I%I. 

AnR g~ 2 20. nOBeAeH£.1e A£.1CKp£.1M£.1
HaTopa B A£.1HaM£.14eCKOM A£.1ana30He BXOAHblX aMnm1TY~ onqenenae'rca 
ero" cxeMHblM peureuuea , 4a~e Bcero np£.1MeHRIOTCR cne~YIO~£.1e ABa Me
TOAa BpeMeHHoR np£.1BRSK£.1. nepBblR - cnocof "nepec eueuua HynR", 
OCHOBaHHblR Ha TOM, 4TO BpeMR nepeceveuaa HyneBoR n£.1H£.1£.1 npOA£.1$$e
peH~£.1pOBaHH~~ C£.1rHanOM He saB£.1C£.1T UT aMnn£.1TYA~ C£.1rHana AeTeKT07 
pa , BTOpoR - ,~eToA "cnenauiero nopora", B KOTOpOM np£.1BRSKa ocy
~eCTBnReTCR K onpeAeneHHoR 4aCT£.1 nepeAHero $pOHTa C£.1rHana £.1 TaK
~e He saB£.1C£.1T OT ero a~nn£.1TYA~. 

..' 

Ha ocaoae psna paap ado r ox /3,4,5/ 

AeRcTBYIO~£.1R no 'np£.1H~£.1ny "c.nenauiero 
C03Aat;t 

nonor a'", 
A£.1CKp£.1M£.1HaTOp, 
np£.1BeAeH~ ero xa

hw 
paK\ep£.1CT£.1K£.1 B cpaBHeH£.1£.1 
co6y "nepece-reuua ayna'", 

C A£.1CKp£.1M£.1HaTopOM, pa60TalO~£.1M no 
I 

cno

1"' 
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I. np~Hu~n PA50TW CXEH~ A~CKP~H~HATOPA 

~ Ero XAPAKTEP~CT~K~ 

PHc.l. EnOK-cxeMa gHcKpHMHHaTopa 

5nOK-cxeMa A~CKp~M~HaTopa np~Bep'eHa Ha p~c,lo OHa COCTO~T 

~3 cneAYIOLI\~x <!JYHK4~OHaJlbH~IX Y3nOB: BXOAHOf1 ueru- , cxeMbl 3aAaH~fl 

noporOB, A~CKp~M~HaTopa H~mHero ypOBHfl, KaHana BpeMeHHOf1 np~

Bfl3K~. OAHoB~6paTopa ~ BwxoAHoro KacKaAa. np~Hu~n~anbHaA c~eMa 

DOKaaaHa Ha p~Co2. 

, A~CKp~M~HaTOp pa60TaeT cneAYIOLI\~M o6paaoM. ~Mnynbcw C AeTeK
Topa nocTynalO~ 4epe3 BXOAH~IO 4enb B KaHan, 3aAaIOLI\~f1 nopor A~C
KP~M~HaTopa, ~ KaHan BpeMeHHO~ np~Bfl3K~o Ben~4~Ha nopora A~C
Kp~M~HaTopa onpeAenfleTCA CXeMOf1 YCTaHOBK~ nopora, nOCTpOeHHOf1 
~ia onepaunoauos- ycuna r ene H3. BXOAHble c~rHanbl, Ben~4~Ha KOTO
pwx'60nbwe aaAaHHoro nopora; yc~n~BaIOTCfl AByxKacKaAHWM yc~n~
Ten~M. c06paHHWM Ha M~KpdcxeMe H2. C ee BwxoAa Ha BXOA M~KPO
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PHc.2. npHH~HrrHaT1bHaH CXeMa gHCKpHMHHaTOpa 
co cnegH~M rrOpOI'OM 

cxeMbl H 4 noc r ynae.r u-anyns c , paapeUlalOu~~~ <!JOpM~poBaHI1e BbIXOAHoro' 
c~rHana A~CKp~M~HaTopa. H~KpocxeMa H4 BwnonHfleT ponb cxeMW cos
naAeH~f1. Ha H~e me nocTynalOT ~Mnynbcw C KaHana BpeMeHHO~ np~

BflaKI1, c06paHHoro Ha M~KpocxeMe HIe 31'01' KaHan pa60TaeT no np~H

l\l1ny cneARU\ero nopora. Ocna6neH~e BxoAHoro c~rHana 0,2 Ao . a 
BpeMR 3aAepmK~ Ka6enbH0f1 fl3 B 6noKe onp~AenAeT, K KaKO~ 4aCT~ 

nepeAHero <!JpoHTa AeTeKTopHoro c~rHana 6YAeT OCYLl\eCTS~TbCfl 

BpeMeHHafl npl1BA3Ka c ' 

<!JOPM8 BWXOAHoro ~Mnynbca A~CKp~M~HaTopa /0 cTaHgapTe NIM/ 
aanaerca OAHoB~6paTopoM, BblnonHeHHblM Ha MI1KpOCXeMe t15, ~ BbIXOA
HblM KaCKaAoM /TPaH31~cTOdbl TI ~ T2/, npenc r aanaoiau-i c06of1 TOKO

- I 
Bbl~ xruov , 

KaK OTMe4anOCb BO BBeAeH~~, pa60Ta A~CKp~M~HaTopa onpeAenfl
eTCfl K8K xapaKTep~CT~KaM~ c~rHana C AeTeKTopa, TaK ~ ero nose
AeH~eM B A~HaM~4eCKOM A~anaaOHe BXOA~WX aMnn~TYA" OopMa ~M

nynbca C n3 npHse~eHa Ha pHc.3. Ha pHc.4 nOKaaaHa xapaKTepHC
THKa AeTeKTopa, CHflTafl C nOMOLl\blO HCT04ri~Ka y -K8aHTOB 551"e 

/5,9 K38/. BenH4HHa 3a30pa MemAY aHOAoM H KaTOAaM~ - 4 MM. 
AeTeKTOp pafio r an Ha ra30B0f1 CMeCH Ar + 20% CH4 + 31; C2H50H. 
CbeM HH<lJopMal\~~ OCYLl\eCTsnfleTCfl C ASYX KOHl\OB ,fl3. Pa604an nno
Ll\aAb AeTeKTopa 460 x 460 M/i 2 • ,[Infl <!JHKc,HPoBaHlfuro auonuor-o Ha
npRmeHHR paa6poc aMhnHTYA COCTaBnfleT BenH4HHY 30Z /55Fe , ~E/E 
F~IM/. Bo06L1\e me AHHaMH4ecKH~ AHana30H CHrHanOB AeTeKTopa ne
mHT B Al1anaaOHe 01' 200 AO 2000 tW. HH}Ke Ha 3TOM me p~CYHKe 

npuaeneuu KpHBble, xapaKTepH3YIOU\l1e CMeU\eH~e uei-rrp a npHBflaKH 
/"rynflHHe"/ napu AHCKp~MHHaTopOB, 06paaYIOLI\~x OA~H KaHan perHCT
pal\HH, B 3aBHCHMOCTH 01' aMnnHTYAW CHrHa~os AeTeKTopa. XapaKTep 
3THX KpHBblX onperrenaer OAHOPOAHOCTb C4eTa nd nnOU\aAH, «oroo aa 
«onrponapyer ca cneAYIOll\HM cnocoooa , 

I1CT04H~K y -KBaHTOB 55 Fe noaeurae r cn H:3 AOCTaT04HOM YAaneH_HH 
01' nOBepxHocTH1AeTeKTopa H AenaeTcR 3aCBeTKa sce~ ero nnOll\aAH, 
C nOMOLl\blO BpeMfl-aMnnHTYAHoro npe06paaoBaTenfl HH<!Jo'PMaLjHfl H3Kan
nuaae r ca B naMflTH aHanH3aTopa. nOnY4~HHble peayru.raru Anfl ASYX 
T~nOB AHCKpHMHHaTopOB np~B~AeHw Ha p~c.5. 60nbwafl BenH4HHa 

--- C4eTa B LjeHTpe OTHOCHTenbHO KpaeB 
06YGnOBneHa HeAOCTaT04HWM YAa~e
~~eM HCT04HHKa 01' AeTeKTopa. 
'Onsrr HacTpo~KH AHC KpHMHHaTopoB 
co CneAflll\~M noporOM nOKaaan, 
4TO onTHManbHafl 0AHOPOAHOCTb C4,
Ta no nnoU\aA~ AocTHraeTcfl TorAa, 
KorAa npHBfl3Ka oCYLI\eCTBnfleTcfl 
K cepeA~He <!JpoHTa CHrHana, 41'0 

I 

PHc.3.lfJopMa CHI'Hana C nHHHH sa,n;ep)l(
- KH. BepTHKaJlbHaH I1IKaJla - 200NB/gen, 

I'OpHSOHTanbHaH - 1,00 Hc/gen. 
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2. TEXIH14E.CKUE XAPAKTEPHCn1!U1 AHCKP~M~IHATOPAcurHofl/W':IM PHc.4. CMe~eHHe ~eHTpa npHBH3KH 

120 

100 

~wOO 
60 

4 8 15 25 45 napst P;Hc!;<pHMHHaTOpOB B cpannenaa 
co c~eTHoH xapaKTepHcTHKOH p;e 13 OAHOM finoxe KAMAK paaneureua. 4e1b1pe OA~HaKOBbIX «anana , xa

TeKTopa. 1 - cnocoo "nepece~eHHH 
.' 

paKTep~CT~K~ OAHoro ~3 H~X np~BeAeH~ H~me:;i
HYJUI". 2 - cnocoe "CJIep;R~eI'O " 

4~cno BXOA~B 

nopoI'a". nonRpHOCTb BxoAHoro MMnynbca - OTp~14aTenbHaR 

'1 
A~ana30H aMnn~,TYA BXOAHblX ~Mf1ynbcoB (),15 - 4,13 
4~cno BblXOApB	 - 1 

PlIC 0 5. OP;HOPOP;HOCTb cue-ra no llJ10 -BbIXOAHO~ ~Mnynbc - ypoBeHb NI~ 
~ap;H AJIR pa3JII1~HbIX cnocoeoa npa-: IIrynRH~e11 auxonuor-o ~Mnynbca B A~Ha
Bff3Kg: al cnoc05 unepece~eHHH HY I	 0,4 HeM~4eCKOM A~ana30He, BXOAH~X ~MnynbcoB 

'/T, ,--.1 JIR"; 51 cnoc05 "CJIep;R~ero nopoI'a". 
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2,43 2,53 2,6~ 2;73 2,83 
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13 3aKnlO4eH~e aBTOp~ 6narOAapAT ~.B.3aHeBCKoro ~ B.A.ne~e
UA(K&) 
XOHoea 3a noCTORHHoe BH~Mat-i~e ~ ~HTepec K pa60::re, A,Ei.I1BaHoBa 

l'~ aa noaours B npouecce pa3pa60TKYl cxexu , P.MoEia3nOBY, M.H,M~

..Ii: xa~nOBY, A.E.MocKoBcKqro, B.,A.EienRKoBa - 3a no-tours B pa60T~ • 
"I~ ~ 
II~ m1TEPATYPA	 

-' 
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2 1. EioHAapb A. E. ~ AP. R' KH: IITpYAbl MemAyHapoAHoro COBel!\aH~R no 
~ 

~, 
1 s, MeTOA~ xe nponopuaouans HblX ~ Ape~$oBbIX KaMep'.' OHm1, A13-9164,.1

q2,43 ' 2,53 2,63 2;73 2,83 Ay6Ha, 1975, <{;.219,
,t~ , 

UA (K~) 2'. EioHAapb A.E'" OHY4~H.A,n., Tenb~oB n.H. 13 KH IITpYAbl MemAY
I 
" HapOAHoro COBel!\aH~R no MeTOA~Ke nponOP14~OHanbHbIX ~ Ape~$o-' 

Il'f" 
,I BblX KaMepll, mUlH, A13-11807, Ay6Ha, 1978, c.184. 

06e~ne4~BaeTCR COOTBeTc;By~e~ t g B KaHane BpeMeHHO~ np~BR3K~o	 3. \..jaH XblY Aao. IOH5IH, 13-84-583, Ay6Ha, 1984. \l

AnR A~CKp~M~HaTopa, pa60TalOl!\ero no cnoc060y "nepece4eH~R HynRII, Ii' ~~~~, 

4. Rytsola K. Nuc l c l ns tr , and Meth., '1982, vol.199. p.49'L

· ~ .., 

np~BR3Ka OCYl!\eCTBnReTCR K BepW~He c~rHana. KpOMe Toro, cnoc06 I Fir
,

5. Maier M.R•• Sperr P. Nuc l , l ns t r , and meth., 1910, vol.8],
,IICneARl!\erO nopora ll 60nee npeAn04T~TeneH B c~ny Toro, 4TO OTpa:' p.13 • 
me~~R c~rHana B, n3 npaKT~4ec~~ He Bn~RIOT Ha $OpMy $pOHTa c~rHa ,'tt 
na , B 'TO BpeMR Kal< $OpMy BepW~Hbl OH~ ~CKqmaIOT, 3TO n03BonReT ~,+ , 
yCTpaHI1Tb KpaeBble 3111$eKTbl ~ ~cnonb30BaTb BCIO 4YBCTB~TenbHYIO	 L; 
nnOl!\aAb AeTeKTopa.	 l~ 

I: "' 
3aMeT~M, 4~0 TonbKO ~cnonb30BaH~e A~YX KaHanO~'A~CKp~M~Ha


TOpOB noaaonano nonY4~Tb flp'~BeAeHHble ssuue pe ayne r'aru no OAHOpOA

HOCT~ C4eTa no QnOl!\aA~, TaK KaK Ton~KO np~ 3TOM cnoc06e npo~c


XOA~T B'3a~MHaR KOMneHCa14~R IIrynRH~R" KamAoro, ~3 A~C,Kp~M~HaTo ,~qB.	 I 

TaK~M 06Ra30M, Hcnonb30BaH~e Aeyx AHCKpHMHHaTopOB, pa60Ta~
l!\~X no np~H14~ny l~neARl!\erO nopora', B OAHOM KaHane perHc.pa14HH 

\,~ 

n03BonHnO'CYl!\eCTBeHHO ynY4WHTb CbeM KOOPAI1HaT"O~ ~H!lJopMa14HH 
C npOnOP14HOHafl~ HOH KaMepbl. 3TO, ao-nepeux , nano BO~MomHOCTb 
HcnonL30BaTb BCIO 4yBcTBHTenbHylO nnouans ner exropa , BO-BT'OPbIX, ", 
aa C4eT YMeHbweH~R "rynRHHRII np~BR3KH B AHHaMI14lkKOM AHana30He. 
ynY4w~Tb OAHOpOAHOCTb C4eTa no nnol!\aAH, ~ TpeTbHx, cYl!\eCTBeHHo ~Y~Oh~Cb hocTyn~na B ~3AaTenbcK~~ oTAen
 
tH113~Tb Tpe60BaHYlR K cornaCOSaHYlIO n3 /AonYCTYlMOe paccOrnacoBa .. 30 MaR 1985 rOAa
 
HYle :::; 5%/ •
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4aH Xwy Aao, Mae4aH C.A. 13-85-375 
AHcKpHMHHaTop co cneAR~HM noporoM AflR nponaP4HOHanbH~x KaMep 
C flHHHRMH 3aAeP~KH 

OnHcaHa npHH4HnHanbHaR cxeMa AHCKPHMHHaTopa, pa6oTa~ero no MeTOAY 
" cneARI!Iero nopora" H npeAHa3Ha4eHHaro AflR pa6oT~ c nponOP4HOHaflbHWMH 
KaMep!MH, CoeM . KOOPAHHaTHOH H~OpMa4HH C KOTOP~X OCYIJieCTBflReTCR C no
MOIJibiO nHHHH 3aAePlKKH. B MOAyne KAMAK eAHHH4HOH WHPHHW pa3MetlleHo 4 Ka
Hana. AHHaMH4eCKHH AHana3aH BXOAHWX HMnynbcoe OTPH4aTeflbHOH nonnpHOCTH 
0, 15 .;. 4 8, BpeMeHHOH A~HTP BWXOAHOra CHrHana B yKa3aHHOM AHana3aHe .$ 0, 4 HC 
npHBOAHTCR cpaeHeHHe era xapaKTepHCTHK c xapaKTepHCTHKaMH AHCKPHMHHaTopa, 
pa6oTaiOIJiero no npHH4Hny "nepece4e HHR Hynn". 

Pa6oTa ewnonHeHa e -na6opaTOPHH e~caKHx 3He prHH 0~~~. 

Coo6~eHHe 06be~HeHHoro HHCTHTVT3 RAepHYX HccneAOB8HHA. ny6H8 1985 

nepe BOA O. C.BHHorpaAOBOH 

Chan Khyu Dao, Hovcha n S.A. • 13-85- 375 
The Discri mina tor Ope r a t i ng by t he Co us t ant Fraction Me thod 
far P ropo r t i a na I Ch am be r s ,. i th Read a ut bv ~lea n s o r De I ay Li nes 

A principa l di ag r am of t he disc r imina t o r ope rating by the cons tant · 
fraction method is de scribed. It i s i nten ded to operate with pro po rt ional 
chambers, and i ts · in formation is read ou t by means of dela y I i nes . In t he 
sinqle width CAHAC module fou r cha nn e ls were imp lemented. Th e dy namic 
range of the negative input pulses is about 0.15- 4 V. The t ime ji tt e r 
of the ot..tpu t signal for thi s range is :; 0.4 ns. Its characteri s tics 
are compared with those of th e di s cr iminator, work i ng on the cros s 
zero principle. 

The investigation has been performed at t ~e Laboratory of High 
Energirs, JINR. 

L___ Communication of the Joint Inst i tute for Nuclear Research. Dubpa 1985 
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