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CoepeMeHH~e 3KcnepHMeHT~ 

AepmaT 6onbWOe KOnH4eCTBO 
B $H3HKe B~COKHX 3HeprHH co

pa3nH4H~X AeTeKTopoe RAePH~x 
4aCTH4, npH 3TOM 4HCno KaHanoe perHCTpa4HH MOmeT AOCTHraTb 
AeCRTKoe T~CR4. 

noe~weHHe HMnynbCHOH A06pOTHOCTH KaHanoB YCHneHHR n03BOnR
eT yMeHbWHTb KOnH4eCTBO 3neMeHTOB B KaHane, COKpaTHTb nOTpe6-
neHHe 3HeprHH, nOB~CHTb HaAemHOCTb annapaTyp~ H yeenH4HTb CTe
neHb HHTerpa4HH npH rH6PHAH3a4HH cxeM. B HacToR~eH pa6oTe onH
c~ea~TCR npeAYCHnHTenH AnR APeH$OBOH KaMepbl, pa3pa6oTaHH~e Ha 
OCHOBe ycHnHTenR C noB~WeHHOH HMnynbCHOH A06pOTHOCTb~. 3TH 
npeAYCHnHTenH MoryT 6~Tb Hcnonb30BaH~ H AnR APYrHx AeTeKTopoe 
RAePH~X 4aCTH4. 

Ha pHc. 1 npeACTaeneHa npHH4HnHanbHaR cxeMa 6~cTporo HMnynbc
Horo YCHnHTenR C TOKOB~M BXOAOM. Pa6oTa ycHnHTenR CBOAHTCR K 
cneAY~~eMy. BxoAHOH TOK nocTynaeT e 3MHTTep TpaH3HCTopa Tl 
H 3aTeM B BHAe ~0 KOnneKTOPHOrO TOKa BTeKaeT B ycHnHTenbH~H 
KOHTYP TpaH3HCTopa T2, KOTOP~H o6pa3oeaH KOHAeHcaTopoM C2 H 
conpoTHBneHHeM R6, noAKn~4eHH~MH K 3MHTTepy H KonneKTOPY T2. 
Ko3$$H4HeHT ycHneHHR 3TOrO KOHTypa onpeAenReTCR OTHOWeHHeM 
BXOAHoro conpoTHBneHHR KacKaAa Ma IIJdM~., ... , v~o~c 7:1 " ... .:,; .,:~.:•••;g,-;;: 
HH~R6. 6a30B~H TOK TpaH3HCTOpa T2 BTeKaeT B 3MHTTep TpaH3HCTO
pa Tl' o6pa3yR YCHnHTenbH~H KOHTYP TpaH3HCTopa Tl. npH onTH
ManbHOM B~6ope napaMeTpOB ycHnHTenbH~X KOHTYPOB TpaH3HCTOpOB 
Tl H T2 TOK, nocTyna~HH e 6a3y TpaH3HCTopa T3, npaKTH4ecKH 
paBeH BXOAHOMY TOKy, T.e. nepeAaeTCR 6e3 noTepb npH MaKCHManb
HOM 6~CTPOAeHCTBHH. 

nonb3YRCb $opMynoH AnR co6cTBeHHoro epeMeHH HapacTaHHR ycH
nHTenR /B~BOA $QpMyn~ onycKaeTCR/ 
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rAe ra 2 - C06CTBeHHOe BpeMR HapacTaHHR HMnynbCa Ha B~XOAe TpaH-
3HCTOpa T2, BKn~4eHHoro no cxeMe 06; ~ 3 - K03$$H4HeHT ycHne
HHR no TOKY TpaH3HCTopa T3, BKn~4eHHoro no cxeMe 03; CK2 - ae
nH4HHa eMKOCTH KonneKTOpHoro nepeXOAa TpaH3HCTopa T2; MOmHO 
nony4HTb MaKCHManbHOe 6~CTPOAeHCTBHe nyTeM B~6opa OnTHManbHOrO 
3Ha4eHHR R6. 

B pe3ynbTaTe noe~waeTCR HMnynbcHaR A06poTHOCTb no TOKy ~i= 
= Ki /t8 , rAe Ki - K03$$H4HeHT ycHneHHR no TOKY. K i ycHnH
TenR C pa30MKHYTOH 4enb~ OTPH4aTenbHOH o6paTHOH CBR3H npaKTH-
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PHc.l. llpHH~HrrHarrbHaa cxeMa 
6biCTporo HMITYJlbCHoro YCHJlHTeJla 
c TOKOBbiM BXO,JJ;OM. E 1 = -12 B; 
E 2 = + I 2 B ; R 1 =R2 == 3 ' 0 KOM; 
R3=R7=56 0M;R4=1,8 KOM; 
R5= 470 OM; TpaH3HCTOPbi Tl, 
T2 - KT 316~; T3 - KT 363. 
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PHc.2. llpHH~HrrHaJlbHaa cxeMa 
MaiTOWYMR~ero yCHJlHTeJla C TO
KOBbiM BXO,Il;OM ,ll;JlR pa60Tbl C 
p;peH:!l>oBoH: KaMepoH:, E1 = -6B; 
E2,= +6 B; R1= 13 KOM; R2 == 
= 2,7 KOM; R3 = 24 OM; R5 = 
= I '8 KOM; R 6 = I ' 2 KOM; 
RH = 500M;TI, T2 - KT 316~, 
T3 - KT 363. 

PHc • 3 .• llpHH~HrrHarrbHaa cxeMa 
MaiTOWYMR~ero 3apap;oqyBCTBH
TeJlbHOro YCHJlHTeJla ,ll;JlR pa6o
Tbl c p;peH:!l>oBoH: KaMepoH:, E 1 = 
= -6 B; E 2 = +6 B;R2=1 ,8 KOM; 
R3 = 2,7 KOM; R4 = RB = RH= 

50 OM; R7 == 13 KOM; R9 = 
2 '7 KOM; C4== 680 rr4>; C5= c 2= 
10 HClJ, 

4eeKH paaeH ~a· BKJ1~4eHHe OTpH~aTeJlbHOH o6paTHOH eBfl3H (R3-R4) 
eTa6HJ1H3HpyeT aenH4HHy K i , a ~eno4Ka R7-C3 KoppeKTHpyeT ae
J1H4HHy tH • YeHJIHTenb HMeeT enep;y~~He xapaKTepHeTHKH, H3Me
peHH~e e noMO~b~ reHepaTopa npflMOyronbH~x HMnynbeoa: Ki- 35; 
K 11 - 180; t H- 4 He; R sx - 1 0 OM, eo6eTBeHH~H wyM yeHilHTellfl, 
npHeep;eHH~H Ko axop;y (peak-to-peak), I w - 5 MKA; noTpe6nfleMafl 
MO~HoeTb P yeHJlHTellfl -100 MBT. Co6eTBeHH~H WYM yeHJlHTeneH H3-
MepeH BO aeex elly4aflX ,ll;Jlfl OTKP~T~X BXOAOB. 
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Ha pHe.2 npHBep;eH aapHaHT yeHJlHTeJlfl e TOKOB~M BXO,JJ;OM e no
HHmeHH~M ypoBHeM WYMa Allfl pa60T~ e p;peH~OBOH KaMepoH pa3MepoM 
3x1,5 M2B Ka4eeTee npep;yeHilHTellfl. OeHOBH~e xapaKTepHeTHKH yeH
IlHTeJlfl: Ki- 30; tH :::;. 10 He; R 8 x- 60 OM; lw $0,3 MKA; P
-25 MBT, PeayJlbTaT~ 6nH3KH K nolly4eHH~M e pa6oTe/1/ Allfl npep;
yeHJlHTellfl e TOKOB~M BXO,Il;OM, npep;Ha3Ha4eHH~M ,JJ;Jlfl pa60T~ e p;peH
~OBOH KaMepoH /HenOilHeHHe B rH6PHAHOH TeXHOJlOrHH, npHHflT~ ene
~HaJlbH~e TeXHOJlOrH4eeKHe Mep~ ,JJ;Ilfl nOB~WeHHfl 6~eTpop;eHeTBHfl/: 

rH - 13 He; R8 x- 90 OM; Uw - 12,5 MKB. 
Ha pHe.3 npHBep;eHa npHH~HnHallbHafl exeMa ManowyMfl~ero aa

PflA04Y~TellbHoro yeHilHTeJlfl e nOBbiWeHHOH p;o6poTHOeTb~ ,ll;Ilfl 
pa60T~ e p;peH~OBOH KaMepoH. 8 OTI1H4He OT exeM pHe, 1 H 2, axop;
HOH eHrHall nop;aeTefl Ha 6aay TpaH3HeTopa T1, a OTPH~aTeflbHafl 
o6paTHafl eBfl3b (R1-C1) BKJ1~4eHa Memp;y 3MHTTepOM TpaH3HeTopa 
T3 H 6aaoH TPaH3HeTopa T1. BellH4HHa eMKOeTH KOHp;eHeaTopa C1 
onpep;ellfleT aapfl,JJ;04yBeTBHTeJlbHOeTb yeHJlHTellfl, a noeTOflHHafl 
epeMeHH r = R1· C 1, HapflAY e p;pyrHMH RC -~enflMH, - epeMfl ~op
MHposaHHfl yeHilHBaeMOro eHrHaJla. ~onOilHHTellbHbiH TpaH3HeTOp T4, 
061>e,JJ;HHeHH~H ~enb~ OTpH~aTeJlbHOH o6paTHOH eBfl3H R6-R4-C2 e 
TpaH3HeTopoM T3 a ''p;eoHKy11

, noasonfleT ey~eeTseHHO ysenH4HTb 
4yBeTBHTellbHOeTb yeHJlHTeJlfl no BXOAY· noeKOJlbKY B MaJlOWYMfl~HX 
npep;yeHJlHTeJlflX Heo6XO,JJ;HMO onTHMallbHOe ~OpMHPOBaHHe nonoe~ 4ae
TOT /HHTerpHpOSaHHe H AH~~epeH~HPOBaHHe/ ,ll;Ilfl nOJly4eHHfl MaKeH
MaJlbHoro OTHOWeHHfl eHrHaJl/WyM, TO ey~eeTBeHH~M OTJlH4HeM 3TOro 
yeHJlHTellfl flBilfleTefl BKI1~4eHHe !IHdldleoeHuL-~nvJOJIIJA>< ·~PnP•'A r.t;_ ~~ ~~ 

C2-R4 H KOH,JJ;eHeaTOpa C4 B yeHJlHTeJlbHOM KOHType TPaH3HeTO
pa T2. 

XapaKTepHeTHKH aapfl,JJ;04yBeTBHTellbHOro yeHJlHTellfl H3Mepfll1Heb 
e nOMO~b~ reHepaTopa npflMOyrOilbHbiX HMnyJlbeOB e epeMeHeM Ha
paeTaHHfl, pasH~M 2,5 He, npH H3MepeHHH KPYTH3H~ npeo6pa30Sa
HHfl 8 Ha BXOA yeHJlHTellfl nop;asanefl HMnyllbe ,ll;JlHTellbHOeTb~ t118x = 
= 2 MKe 4epe3 paap;eJlHTeJlbH~H KOH,JJ;eHeaTop eMKOeTb~ C=10 n~. 

3apfl,JJ;04yseTBHTellbH~H yeHilHTellb Ha Tpex TpaH3HeTopax T1-T3 
/6ea TpaH3HeTopa T4/ HMeeT enep;y~~He xapaKTepHeTHKH: KPYTH3Ha 
npeo6paaosaHHfl S = 0,35 B/nK, tH- 13 He; r- 50 He; eo6eTeew 
HbiH WyM, H3MepeHHbiH ,ll;Ilfl yeHJlHTeJlfl e OTKPbiT~M BXOAOM (peak- to
-peak), Qw$ 2 ·1 o- 15 KAilfl . RH. 50 OM. XapaKTepHeTHKH Jly4We' 4eM 
Y aapfl,JJ;04yBeTBHTeJlbHOrO npep;yeHJlHTeJlfl Ha Tpex TpaH3HeTopax 
/HenOJlHeHHe B rH6pH,JJ;HOH TeXHOilOrHH/ 121 , TaKme npep;Ha3Ha4eHHO
ro Allfl pa60Tbl e p;peH~OBOH KaMepoH: 8 ::: 0, 25 B/nK; t H < 1 0 He; 
r- 300 He; Qw- 4.1o- 15 K. 

YeHilHTellb Ha 4eT~pex TpaHaHeTopax /pHe.3/ HMeeTS==4+6 B/nK; 
tH- 15+17 He; T- 50 He; ~- 1 ,5+2•10~ AHHaMH4eeKHH ,JJ;Ha
na30H -4 B; P- 50 MBT. PeayllbTaT~ 6nH3KH K peaynbTaTaM op;Horo 
H3 IlY4WHX 3apfl,JJ;04YBeTBHTeJlbHbiX yeHJlHTeJleH Allfl p;peH~OBOH KaMe
Pbl, pa3MepoM 10x10 eM 2 /S/ /s~nOJlHeHHOro no rH6pH,JJ;HOH TeXHOJlO-
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rHH Ha 4eT~peX TpaH3HCTOpax C HCnOnb30BaHHeM TpaH3HCTOpOB 
BFS19 , BF550, Aa~~Hx MHHHManbH~e WYM~ e 3aAaHHOH nonoce 
4acToT/: S "' 2,2 B/n~, tu- 8 He; r - 80 Hc;Qw- 2 ·1o-t5 K. 

TaKHM o6pa3oM, Hcnonb30BaHHe HMnynbcHoro ycHnHTen~ c noe~
weHHOH A06poT

1
HOCTb~ B Ka4eCTBe npeAYCHnHTen~ C TOKOB~M BXOAOM 

H B Ka4eCTBe 3ap~A04YBCTBHTenbHOrO npeAyCHnHTen~ C onTHManb
H~M $QpMHPOBaHHeM AaeT B03MO~HOCTb nony4aTb AOCTaT04HO B~COKHe 
xapaKTepHCTHKH Ha AHCKpeTH~x 3neMeHTax o6~4Horo npHMeHeHH~. 
KpoMe Taro, ABOHHoe ¢opMHpoeaHHe yeenH4HBaeT AHHaMH4eCKHH 
AHana30H neperpy~a~HX BXOAH~X CHrHanoe . 

YcHnHTenb C TOKOB~M BXOAOM H 3ap~A04yBCTBHTenbH~H YCHnH
Tenb nerKo TpaHc¢opMHPY~Tc~ e ycHnHTenb An~ nono~HTenbHoro 
BXOAHOrO TOKa H 3ap~Aa 3aMeHOH TpaH3HCTOPOB Ha TpaH3HCTOp~ 
npOTHBOnOnO~HOrO ·THna 3neKTponpOBOAHOCTH H H3MeHeHHeM non~p
HOCTeH Hanp~~eHHH nHTaHH~ Ha npOTHBOnono~H~e. B03MO~HO KacKa
AHPOBaHHe YCHnHTeneH. 

ABTOP~ 6naroAaP~T n.C.6apa6awa, A.M.XapHHa, B.B.4an~we
ea, H.E.4HpHKoea-3opHHa 3a noMO~b e pa6oTe, HCn~TaHHe npeAYCH
nHTeneH c APeH¢oeoH KaMepoH pa3MepoM 3x1,5 M2 H none3H~e o6cy~ · 
AeHH~. 
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PyKOnHCb nocTynHna B H3AaTenbCKHH OTAen 
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0MenbRHeHKO A.A., 0MenbRHeHKO M.H. 13-82-56 
YcHnHTenb c noawweHHOH A06poTHOCTbO AnR AeTeKTopoa RAePHwx 4aCTH~ 

OnHcwaaoTcR npeAYcHnHTenH AnR APeH¢oBOH KaMepw, pa3pa6oTaHHwe Ha ocHo
ae YCHnHTenR C noawweHHOH HMnynbCHOH A06pOTHOCTbO. npHBOARTCR CXeMW H xa
paKTepHCTHKH: 6wcTporo YCHnHTenR C TOKOBWM BXOAOM /tH- 4 HC, lwp--5 MKA/; 
ycHnHTenR c TOKOBWM BXOAOM H noHH*eHHWM ypoaHeM wyMa /I~$ 0,3 MKA/; 3aPRAO 
4YBCTBHTenbHoro ycHnHTenR Is - 3,5 8/nK, Qwp-p S.2•lo- 6K/. Hcnonb30BaHHe 
YCHnHTenR C TOKOBWM BXOAOM HnH 3apRA04YBCTBHTenbHOro YCHnHTenR C OnTHManb
HWM ¢oPMHPQBaHHeM n03BOnReT nony4HTb BWCOKHe xapaKTepHCTHKH npeAYCHnHTenR 
Ha AHCKpeTHWX 3neMeHTax. 

Pa6oTa BWnonHeHa B 0TAene HOBWX MeTOAOB YCKOpeHHR OHRH H MOCKOBCKOM 
HHCTHTyTe paAHOTeXHHKH, 3neKTPOHHKH H aBTOMaTHKH. 

C~eHMe 06~HHeHHOrO MHCTHTyTa RAePHWX HCCneA08BHHH. ny6Ha 1982 

Omelyanenko A.A., Omelyanenko M.N. 13-82-56 
Amp! ifier with Improved Quality for Nuclear Particle Detectors 

Preamp] ifiers for a drift chambers developed on the basis of amplifier 
with improved pulse quality are described. Their circuits and parameters 
are given: for a high amplifier with a current input (tH- 4 ns, Inp-p
-5 mkA); amplifier with a current input and low noise (lnp-p~.3mkA) charge 
input amplifier (s- 3.5 V/pC, Qnp-p.$2•10- 16 C). The application of an am
plifier with current input or of charg~ input amplifier with optimum shaping 
allows one to obtain good characteristics of transistor preamplifier. 

The investigation has been performed at the Department of New 
Acceleration Methods, JINR and Moscow Institute of Radio Engineering, 
Electronics and Automation. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHorpaAOBOH . 


