
3Ka. LJHT. aana 

06bEDJ1HEHHblvt HHCTHTYT SUlEPHblX HCCJIE.llOBAHHvt 
nABOPATOPvlH H.11EPHblX nPOBnEM 

H.<P. KonnaKOB 

1417 

MHOrOKAHAnbHAfI CXEMA 
COBnAilEHHH-AHTHCOBnAilEHHH 
HAHOCEKYHilHOro ilHAnA30HA 

HA nonYnPOBOilHHKOBbIX 3nEMEHTAX 

ilYOHa 1963 



1417 

KonnaKoB vi.ct>. 

MaoroKaHanbH8H cxeMa C0BnaaeHHA-aHTHC0BnaaeHHA 
HaH0CeKyHaHoro aHana30Ha Ha nonynpoB0aHHK0Bb!X 
aneMeHTax ) 

fipenpHHT 061,8)'.IHHeHHOro MHCTMTyTa Jl)'.lepHblX MCCAe)'.IOBRHMit · 
,llyona.1963. 

1417 

Kolpakov I.F. 

Nanosecond Transistorized Coincidence-Anticoincidence Circuit 

Preprint Joint Institute· for Nuclear Research. 
Dulxla. 1963. 



:vl,<P. KomiaKo~ 

1417 

MHOf'OKAHAnbHA8, CXEMA · 
COBnAnEHv!H.,-AHTv!COBnAnEHl1Yl. 
HAHOCEKYHnHoro · nviAnA30HA 

HA nonynposonHHKOBblX: ,3nEMEHTAX 

Ha~paeneHO -B n.T3 

ny6H8 )963 

,r 

,, 

'f . \ ,, 



. \ 

., ' 

AH tt.o Tau u H 

.. Onucatta 4-KaHSllbHElH cxeMa coanaaettnlf C OllHHM , KSHSllOM SHTHCoanaaettnli, ' 

pa60T810lll8H no npm1uii°ny cno>KeHHH, TOKOa_ HS TyHHellbHOM auo_ae co 'axo,[lHhlMH qi_opMu-
.... '. . ' ( - . 

poaaTellHMH. tta · TpattaucTopax, .· KOTopatt npeattaaitaqetta llllH · apeMettttoro · attanuaa co6b1-

THli, per~~TpnpyeMblX 6~c_TpblMH CUHHTHllllHUHOHHblMH c~e-TqHKSMH; np11' HC~b;;SHHH. cxeMbl 

OT . a -11c-roqHHK8 C. qiopMHpyrolllHMH Ka6enHMH. llllHH0li . l · M nonyqeHbl .paapeWSIOlllHe" ape-., . ---- . , ' " - ' 

· Metta: ll_llH coanaaett'!li 10. ttceK ·_u ·am1 attTncoana.a;e·tt'ua. 1· ttceK, npu ,cnaae · KpHabIX paape-:-, 
t ' • • • : , I , , "- , ' 

wettusi' 5 HCeK u 3' HCeK llllH .coanaaeHHli. u 'attTHCOa~~iteirnli, c~oTaeTCTaeHHO. Koaqiqiiiuu'-· 
, f ' ·,-,- ~ -~ ·" : • •• • , , ' -3 ' ~ ~ I _. .. . . _' • 

e~T oT6opa cxeM~l ;.• ·10. 3qiqieKTHaHOCTb_ SHTHC~anaaeHHli -1_0 .. ' ~- MepTaoe apeMH ·cxeMbl, 

ouette-~HOe c n~MOlllblO reitepaTopa 0 TJ)OliHblX HMilYllbCO~;' COCTaam1eT 30 ttce'ic.' Ebmo: npoae­

. peH0, qTQ c~e~a H~. ~3Me~He~ \ cy~eCTa:~H~ ~ peMeH~bDC. xapaKTepHCTHK ll0 . Te~nepaTypbl 
I 

0
,, , , , ,' . , .. . I,.,_-.,· '. , ·: , , , , , , , _ 

+50-_C.,JlonycTH,Mblli auana3?H Slli!IlllHTYll aXOllliblX HMilYll_bCoa -,0,15:-8_ a. CJ<eMa ablllOll"'."" 
.- ., . . . ' / - ' . ' . \, ' . ' . 
~etta a au.cie 611oqKa, ,ripeattaaHa7ettHOrC? llllH. paaMell.leHHR a ~acceTe cToliKH' llllH qiuauq.e-:-

CKHX 3KCUepnMeHT0a, C f:!blC0KQqacT0THblMH paa~eMSMH HS ~epeaueli· _naH~llH~· TTepeKlJlQqll'."° 

,Tellb,· aaaalOlllHli KpaTH0CTb coanaaettnli, pacnono>KeH ·TaK>Ke aa IIepeatteli _naHenu. B cxeMe 
.. .. , • . .. I . 

, HC~o·11b3oaaHbl 'ablC0K0qacTOTH?1e • a11qiqiyaHOHHb[e·. TpHOllbI C "rpattnqHOli qaCT?TOli nopHllKS . 
1 

• 700 1 Mru, .llHOllhl. J].10 u TyHHellbHbili · auoa. ua· p ,-repMaHHH c MSKCRMBllbHblM TOK0M 10 Ma. 
. . . I . 

, ·. A b s t r a c t' 

'-
/ 

/ 

- . . _, . ~ ',. - ~ ' ' - -.-. . ,' '• ' .. ·' '.. ' ., 

'.lne coincidence_ circuit with four coincidence ~nd one anticoincidence channels is·described.·The principle of,· 

the circ~it is cu~ent additon by ~ ~nn~l di~de. Oi, the inputs of the ;ingle cha~nels th~re _are .tran~is;o, pulse sha~~rs.'. 
l . . , , . . . . . . 

During the test of th<i circuit a~ a. -~our~e and 1 meter long shaping cables. were used •. A resolution time of 10 nsec . 
• ,-, ' •• • ~- f : •'\ • • ,., > , ,•• ' • , ' ' ',• •,. ' ; "_- F • > :. ,' - ' •• '•' 

for coincidence and 7 nsec for anticoincidence was obtsined with_ fall times 5 nsec nad 3 nsec, respectively. The 'coin• . 

. cidence-anticoincide~ce ratio fo:·outp~tpul~~- is about 10.' ~e ·a~ticoincidence ;,fficiency is 10"
3 

·· • ·Th; ~alue of the' 
·,•- • _ ... ~ '.. .. / ·- 1 _ .· < '\ • f,• •• ' - . • , . , _ ' , ·_, \, •. \ ' 

dead time measured by a triple pulse ge~·erator is a~nt 30 nsec. Thed~cuit did not change its time characteristics up 

to the maximum a.:iibient temper~;,ire 'of+ 50"C.Th~ i~put ainpHtudes rani,:e is from 0:15to 8 V. The hardware of the ,circuit 
' ... .. - ' ~ - . . ~ . ' , 

is-~ ping-in.unit, the sizes of which fit the instru;...;,,tation rack used.in our Laix;rato,;. 
. \ ' ' ~ ~ . . ' ' . . ~ ,- ' :.. . . ". ' 

· . High-frequency diffused transistors with cot-off- frequency of 700 Mc/sec; diodes D 10 and 
. \ . . . ' . . . " . ' . 

with peak current ?f 10 ·ma were used everyw~~re. · 

"\' \ ' 

\' 

p-germ~iiium, tunnel diode_ 
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OnHCblBSeMSSJ, cxeMa npellH83HaqeHa ,a' OCHOaHoM ,[lllll apeMeHHoro 8H8llH38 co6blTHli, 
- . . f .. •, ~ .· - •. . '.: - ' ' - -

perHCTp11pyeMbIX: CUllHTHllllllUHOHHblMH' cqeTqHK8MH C 6bICTpb!MII qlOTOYMHO>KRTellllMH H nnac- . 
• I • • 

~H'leCKHM!I CUHHTRllllllTOp8MH; HS CHHXp0UHKllOTpOHe na60p8TOpHH HllepHblX 1jp0611eM O6be,QH-

HeHH~r~ IIHCTHTyTa iia~p~b[F~cc~eaoaa~'Rli •. O~a '11an11eTC8· CX~MOil c_~o~emitt' HS noporo- ' 

. aoM aneMeHTe, cpa6aTbia8101lleM _npu .nosrnneHHH,·C06blTHli Ha "acex ."a~oi:tax. H He ,cpa6aTbI"." 
Is ,I'' • . • • ), ' • ~ 

BSIOllleM, Kora a HS OllHOM: HllH.- HeCKOllbKRX axoilax . c06bITIIH 0T_CyTCTBYIOT .. ( cxeMa 'Jr!~).' 

• C~~~ani.1, nocTyna101llHe Ha n&por~ahlli aneMeHT: JJ.on>KHbl -6~;;b_ cqiop~.rnpoaaH~~1MH no llllH"'. 
- . ~ ' . . ·. . . 
TenbHOCTH H 8MilllRTYll·e. B 6b!CTpblX- cxeMaX coirnaaeHRli B KaqecTae··uoporo~oro aneMeH-

. . . . ,. . . .- .. /1",2/ . ;' . •' 
Ta npaMeHHIOTCll TyHHellbHble ll~?llbl .• . • 

"tipHHUHll pa60Tbl cxeMbI ,noH~HHeTCH .11;a puc;- 1 .. a H 6.·. BXOllbI a,.b, C, d. : ,.HalllllO'I'.Cll .:; ,. 
' " ' ' . '. . ;, ', , :.. . ' ~ . . ' ; . . . : . ' ,• 

·. aXOllSMH co_ana,QeHHli, •aX0ll a "". aX0llOM SHTHcoanaaeHRli. _B. 11aqan°bHOM C0CTOHHRR _TyH-

HenbH,blli, 

0

,ll
0

;0ll 'CMe1Ueii · a TO~KY · ( A "Ha \y11HellbHOM. yqacTKe·,: ~Ollb~8MUe

0

pHOli ~;paKT~p~-:-

'. CTH,KH~ -~ q~pe3 Hero cneayeT TOK 1 , pa~~b;~ 1
0
,;- f >. [

1 
· • To~ I CMelllaeT· auoa . 

. . . ~ . / 0 . ' ·~ :I= t ,, l CM 

B UpllMOM HSnpaaneHRH (611aronpHHTCTay10llleM cpa68Tbla8}\RIO'), KOMil8HCRp)'~ T0KH 11 /K~_. 

. TOpb!e CMelll8IOT llROll a o6paTHOM' HanpaaneHR
0

H. ,l<oraa· 118 axOl:tbl ' 

' . . . . . r, . , TOK, ~irnlll810lll~li · Ty~HellbHblli ll_ROll a npllMOM 

a, b,. c,. -,d, IlOCTy-> 

USIOT ciir11anb1, nepeKpblBSIOlllHe TOKH 

"ttanpaaneHHII,' yaenuquaaeTCH P? aen11quHbl - 1, i 60llbWe,ll r, . . 
0

B. peay111,TaTe qero pa6o'-·. 
.. ./ r '] 

q,a_H T0qKa 'llH(!ll8 CMelUaeTCll ':'' TOqKy n HS llHqlqJY3ROHHOli' aeTaH xapaKTepHCTHKH. TT pH,. 

•H81JHqHn' CHrHana llHlllb Ha OllHOM -H3 BXOllOB coanaaeHHli pa6oqag .ToqKa CMemaeTCH B E;' .. .... ~ ' . 

np~ ll~yx CRrHanax. - a B, npR ,:pex - a r. TTpH IlOCTynneHHK CHI'H8l!Oa HB. ace IlRTl/· 
• 1 ' • • \ 

.\ axoaoa ~oanaae~mli He 6yll~T,. Ta~ KSK co axo·aa 'aHTHCOanaaeHHli it TOKY .,r,' ,ao6aa,:rne.;.:',.' 

CH :TOK,' npenllTCTay10·1llHli nepeKlJIOqeHRIO llH0,[18. 
• • I " • 

·,, 
TTpu ab16ope HaqanbHOli pa6oqeli TOqKH

1 
auoaa He66xoaiiMo ablnonHHTb 1 Tpe6oii"attlfe 

• • f • . _ I . i - _ • ·: , .< \ 

C8MOCTOHTellbHOro B03apallleHHH 
0

,[lH0,[18 a HCX0llHOe COCTOHHRe npcne ·'npeKpauieHHH aeli-' 
,.,- ' I ' • ' 

' CT~11,i H
0

MllYllbCOB Ha axo1;1ax coanaaeHHli. Jl_llH ·aToro TOK _r O aon>Ke~ 6b!Tb ',:,EiHbWe 

;0Ka•·.MR~RMyMa 
0

l{HOll8. I RnH ,[l8>Ke, KSK 'noKll38HO iia p~c~ 16, RMBTb npoTnaonono>KHYIO 
. ' . ~ . . 

no~HPHOCT~-
0

llllll 'ycKopeHHH npou':'cca ··aoccTSHOBlleHHR. np'!. aw6paHHOM IlRKOaOM . TO Ke 

TYHHellbHOro llH0,[18 r, H 38,[l8~HOli Kp8THOCTH ~oariaiti:rnuli ' n. TOK CMelll8HH8 . 1 c' . aa•. 
' , M 

: aHCH'I' _OT P,aa6poca ~enuqH~ BX~llH_bIX TOKOa 'r,. H· CBH38HHoro C ~THM paa6pocoM- aony-

CKa Ha. p~a6poc c'onpo-rua111:~nli''.8R,, 
0

0T llOllyCT,~MOr~ paa6poca 1IHK0aoro T~Ka ·, s,, a OT • 

coo6pa>KeHHli,. CaH38HHblX C . 3KOHOMRqHQCThlO _cxeMbl,. TT pH -ab16ope_ ,CMellleHHH HS,[10 TSK>Ke: 

llOMHHTb, qTo apeMeHHb[e napaMeTpbI ·CXeMbl ~o.ry_T: 6b!Tb_,.attaqnTellbH0; yxym:.uem.i- aaaep>K_, 
' i ..... ' ' 

K0_li, cpa6aTblB8HHH TYHHellbH0rO llHOlla,. KOTOPSll -aaaRCHT, OT -~P!)ab1WeHHll ,aX0llHoro. TOK8 

1· 
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Han 'm1KOBbil\4 ToK0114. •Bpe114H 3anep>KKH cpa6aTbIBSHHH ·npH 114an·blx npeab1weHHHX onpene-
. . ' • ' . . /3/ .. . . . ,, . 

'n519TCH COOTHOW9HH9M 

'-iT06bl_ 

•·'Bb!W9HHH -, . -

CTBSM: 

I 

t 3an '6blno cpaBH9HO C 

. p .• TaKHM o6pa30_M, TOK 

;c - '< t· I ( 1) ' 
2,/ p 

t. ,· Heo6xonHMa ·nocTaTO'IHO '6onhwa11 aenH'IHHa npe-., 

. 1 ~M non>KeH ynoa~eTBOpHTb_· cnenyrolllHM Hepaaew• 

1
1 
(n-J }( J+8R) +1~( J+· ~~ < ! 

j 

<nl1 (I-8R)-pl
1

(1+8R), . (2) 

',I 

r,ne p - ' npeBbIWeHHe Han nHKOBblM TO,KOM, . n KpSTHOCTb coanaileHHII,' .; =4. 3aBHCH.-
. ''! J I ' _, , ' : ' 

,'MOCTb Bb160pa CMelUeHHH _TyHH91lbHOro ·n.Hona _B ·cxeMe ._•j.,f• .. OT nonycKa Ha 
. . ·.. /4/· 

... . __ :·. i 
neTanH H ,· 

'pa36poca nHKOBoro .TOKa nonpo61fo paci::MaTpHBaeTCH B ' , . . , ~ 
pa6oTe •• 

BxonHoi!. q,opMHpoaaTe1lb 'npH~eneH , Ha pHc,· 2 •. B HCXOnHOM COCTOHHHH, TpHon OTKpbIT. • 

'HexoT·op~Ii! .TOK 'r I cnenyeT TaK>Ke qepe3 / nuon, BK11IO'leHHblll B 3~~TTep. no' OT~o~e-,-
z . . .• . . . . - .. 

HHro· K .aic:nro''leHHIO. TpaH3HC:r6pa B'_cxeMy c 061UHM · 3MHTTepoM HMnynhc 'c axonHoro· Ka-_ 

601111 siBh11eTcH HMnynhCOM KPYTH3Hbi. BxonHol! xapaKTepu-_ 
. ., . I 

0,3 B), 'IT06bl TpHon OKS3a1!CH 

. !ISCbluieitHbIM. 'B . npen6TaBh8HHOI! cxeM·e HSCbimeliHe He nocTHra~TC~ J:W aenH'IH~ ~Hr Ha-. 

CTHKH.TpHona noCT8TO'IHO 

Hanps>KeHHH, :u H3-3a 6oni:woll 

He6ci°nh'r~KX CHrHS110B (nopsn'Ka 

'. ' ' ( , ', " I • ! , ' ' , . ' 

JlOB ··uopsnKa· HanpH>KCHHH' KOnneKTOpHOro·: 1'.HTS~HH (aepxHHll 'rpaHHUS _axonHblX · HanpH>KeHHII -: '• 

,' OnpeJienHeTCH pa3HOCTb!O 'Me»<:Jiy HanpH:>K9HHeM ·KonneKTOp~oro, nHTSHHH H MHHHMa1lbHO no~ 
-. , . ., . ·,, . '"! ' - .:- , , •• 

.. nyCTHMbIM naneHH~M Hanps>KeHHH Ha· TiJaH3HCTope, pa60Ta10meM B ycHnH'TellbHOM. pe>KH~e. 

,paB~bIM"'l a). flp~ n~cTy~neH~H Ha BXO.cl cxeMbI oTpHua-renbHOro 'HMnynbCa Hanps>KeHHH'. 
' ' , ·- , • ~ 

'TOK nHona 1~ ne'peKn10qaeTCH_ B aMHTTep '-rpuona, H nHon. 38Kpb!B89TCH •. BcnencTBHI:!. 
,s\ - ' • ·- ' 

-no6aBKH TOKS 1
1 

C K01111:e,KTOpHolf Harpy:3KH CHHMSeTc11· HMnynbC HSnpH>KeHHH,' B ,3MHTTep_ 

'rpHona oKS.:ibrnaeTcH BKnroqeailhiM 6cinbwoe conpOTHaneHHe R- , 0 i! cxeMa ·11an11eTc11 no· ·xa-
1 ' • • ' •• ; '. ' • ~- ' ' • ~. ' , • . , _..:, \ '_, \ ' • - • ~ • . • . • • , 

. paKTepy. pa60Tbl .6nH3KOi! K 3MHTTepHOMY nOBTOPH:enro. OnHaKo Tenepb H3"'.'3a rny6oKOI! 

. .-oTpHuaTenb_HOll o6paTHOI!. t:BH3H 'a KonneKTOpe 6ynei-. BblnenHTbCH nHWb. H~6onbwasi 'qacTb I 
. ' ' \ ' I l 

_axonHoro c~rHana •. <t>op1,.rnpoaaHHe no aMnn~:ryne·· a: KonneKTope Tp;;ona 06ecne~11aaeTc11 
' . I . , . . . • . . · .. 

,TeM, _'1-ro· a sM11_TTep T~~ona .nepeKJ110'1aeTc11 on11H II To,; _>Kf:', TOK n110.na
1
'J,_.,,<t>opM~po~':1-

H11e no :Un11Ten1,HOCTH npo'113aon11Tc11 ·_KopoTK03aMKHYTbIM oTpe3KOM Ka6en11, BKnro~e-HH~IM 
:, , . . " - . .- 'I . , . ' . ·\ , 

.. BMecTe • c cornacyro_lUHM. 'conpoT11aneHHeM. B Konne~Top: Tp11ona •. ' .• HH3KOOMHaH Ha_rpy3Ka· 
' . . . . \ 

B. KonneKTope cHH>K
1
aeT · aMnn11Tyny .c;11rHan1:1. n0Mex11, ca113aHHOro c np11MMM, !1PO':?,>KAeH11eM 

·axonHoro cHrHana qepe3.-eMKOCTh 6a3a-:KonneKTOJ?• 
;l. '\. 

. npu~u11n11an~HaH cxeMa 'np11aeneHa 1rn p11c. 3. !PSH3IICT0pbl Ti;-'? 3; T 5' -T 7' :·Tg.' 

_11cnom,:ayroTCH B 7xeMax q,opM11poa'a-rellell. TpBH3HCTOpbI T2, 'f 
4

, T 6',. TS' 'T 10 ;san~IOTCSI . 

feHepa.-ropaM11· TOKS B. CXeMe ·cilo~e·HHH (CM, p11c. la),' BKn!O'leHHe_ TY~Hen&H?rO .AHOna· a••· 
,. ' '. 

·: KonneKTOpbl 

TYHHenbHOro 

'Tphonoa >IBnHeTCH ripeAifo.jTIITf!nb!lblM; TaK KSK · BBHJlY, Manoro' conpbTllBne~HH. 

n110"!-a ( en11HHU,bI · oi.d uoc-ro11·~aa11 apeMeHH 'Jim, axonHoro·- fHrHana/ npoxon·,i-, · 

.mero 'lepe3 eMKOCTb '6a3a-Ko_nneKTOp, 6yneT TBK>Ke Manoi!, II SMnnHTyna CllrHana llOMexH-

'·1 ... , 

4. 

,,.. 

_i 

. ~· 

\_ 

He3Ha'111TenhHoll. TpaH3HCTOpbl . T 2 , · _T 
4

, T 6,. T 
8

. pa6ciTaroT Ha _.3aKpb1aaH11e, 'leM ocymecTan11-

eTcH nononHHTenbHOe cpopMHpOBSHHe axonaoro c11rHana. no aMnnHTyne;. AMnn11:ryna IIMUynb­

ca Hanps>KeHHH, nocTynaromero c cpopM11poBaTenell, non>KHa 6b1Tb nocTaTO'IHOI! nn11 _Han~>K-. - . . . . ' . . 
H07:'_0 38Kpb!BSHHH Tp_aH3IICTOpoa, Y,rrpaBn!IIO~HX TYHH_em;'.HblM nuonoM; C npyroll CTOpOHbl, 

OHS He AOn>KHS npeBbIWSTb npo611BHoro Hanp11>1<eHIIH nepexona 6a3a-SMIITTep 3TIIX Tp110-
• .. • • • • ' •• J ••• • • 

noa._ TpaH3HCT?pbl T 
11

, T 
12 

cny>KaT nn11 cornacoaaH11H cxeMbl c nepec':!eTHblM npu6opo".f• 

B KaHane aHT11coananea111! HHaepT11poaaH11e ·axonHoro c11rHana ocymecTansieTc11 TpaHccpop­

MaTopoM. Tp
1

• 

Ha p11c. 4 AaHa 38BIICIIMOCTb aMnn11TynbI BblXOnHoro c11rHana OT apeMeH11 3anep>KKII 

B OAHOM 113 KaHanoa nn11 TeMnepaTyp + 20°c II +50°C np11 HCnbJTSHIIII CX9Mbl OT reHepa­

Topa Ha .PTYTHOM pene. KaK BIIAHO H3 pHCYHKa, ·ocHOBHOI! cnan aMnn11Tynh1 BbIXOnHoro 

c11rHana OT, ypOBHH 1,5B no ypoBHH 0,5 ~ np0Hcxon11T sa apeMH 0,4 HCeK (H3MeH_eH11e 

aMnn11Ty nbl BblXOnHoro c11rHana C TeMnepaTypol! CBH38HO C 113MeH9HHeM uapaMeTpOB Tp8H3H­

CTOpoB, TaK KSK aMnnHTyAa c11i;Hana Ha TyHHenbHOM n11one C TeMnepaTypoll cymecTBeHHO 

He M9HHeTCH). Kosq,q,HuHeHT OT6opa cxeMbl 6bm 6onbwe 10. 

Ha p11c. 5 np11aonRTC!I 38BHCHMOCTb SMnnHTYAbl BblXOAHOro c11rHana OT 3anep>KKH 

a onHoM 113 KSHanoa np11 nayx pa3Hb!X TeMnepaTypax OKpy>Karomel! cpenb1 nn11 cnyqasr 

pa60Tbl SHTIICOBnaneHHll. 8HnHo, 'ITO non'beM KpHBOI! SHTHCoananeH11l! OT O AO YPOBHH 

0,5B npoucxonHT Ha 38A9P>KKe 0,5 HCeK. vfcnbITSHHe npOH3BOn11noch TSK>Ke C reHepaTo­

poM Ha PTY_THOM pem;i. j.,f3 puc. 4 H p11c. 5 MO>KHO cnenaTb 38KnIO'leHH9 0 TOM, 'ITO Bpe­

MeHHble xapaKTepHCTIIKH cxeMbl cymeCTBeHHO He ll3MeHH!OTCSI annOTb no MSKCIIMSnbHoll 

T9MnepaTypbI HCnb1TaH111!, paBHOI! +5o
0
c. 

Ha pHc. 6 II 7 npHBOnHTCH KPHBbie pa3peweH11H A11H coanaAeHHII H SHTIICOBUaneHHII, 

COOTBeTCTBeHHO, CHHTbl9 co .CUIIHTHnnHUHOHHbIMII C'l9T'IIIK8MH, .pa60TSIOIUIIMH OT a -11cTO'IHH­

Ka. CnaA KpHBOI! coananeHHI! (oT 0,9 AO 0,1) npoHcxonHT 38 apeMH 5 HCeK, SHTHcoanane­
-3 

HIii! - 38 3 HCeK. 3q,cpeKTIIBHOCTb 8HTHCOBnaneHHl! - 10 • 

]l11ana30H SMUnHTyn BXOAHblX c11rHanoa - OT 0,15B AO 8 B. OueHKS Mep'!rsoro apeMe­

HH CXeMbl npoH3BOnH118Cb C nOMOlllb!O reHepaTopa TpOl!HblX HMnynbCOB C nn11TenbHOCTb!O 

15 HC9K. npH aMnn11TyAe BXOAHblX IIMnynbCOB 0,25a'H }B MepTBOe BpeMH no naOl!HbIM H 

TpOl!Hb!M HMnynbCaM COCTSBHnO 30 HC9K. vfHTepeCHO, 'ITO Ha CSMOM AHOne 3TO apeMH He­

CKOnbKO MeHbWe ( 15 HCeK AnH naOIIHblX II 25 HCeK AnH TpOl!HblX 11MllY1lbCOB C aMnnHTy­

AOl! 0,25 a), 

Ha pHc. 8 AeMOHCTpHpyro:rt:11 ocuHnnorpaMMbl IIMllynbCOB ( Kan116pOBKa no nn11Tenb-

HOCTH acrony 7,5 HCeKICM). Ha pHc. Sa ll0K838Hbl CHr~anbl, npHXOAHIUll8 C <pOTOYMHO>KHTe­

n11 npH pa60Te OT a -11CTO'IHHK8 (KanH6pOBK8 no aMnnH:ryne -0,4 a/cM), Ha p11c. 86 

HMnynbCbI, ccpopMHpoaaHHble Ka6eneM no nn11TenbHOCTH (KanH6pOBKa - 0,2 a/cM), Ha 

pHc,8 a - c11r11an coananeHHl! Ha TYHHenhHOM A11one ( Kan116poaKa - 0,2 a/ CM), Ha p11c.8 r 
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CHI'H8n Ha Bh!XOJ:l9 CX9Mhl npn COBil8J:l9HHIIX, H8 pHC, 8 J:l - npH HeCOBil8J:l9HHIIX ( K8nH­

t5pOBK8 - 1 a/cM H 0,2 a/cM, COOTB9TCTB9HHO). 

CxeMa Bh!IlOnHeHa B BHJ:l9 t5nO'lK8, npeJ:lH83H8'l9HHOI'O J:lnll p83M9Ul9HHII B KacceTe 

CT8HJ:l8J)THOil CTOilKH an11 cpH3H'l9CKHX 3KCnepHM9HTOB, C p83'b9M8MH B'-l H8 nepeJ:lHeil na­

Hem,. nepeKnro'laTeni,, 38J:l8l0lllHil pe>KHM pat5oThl cxeMhI, - J:lBOilHhie, TpoilHhle H <1eTh!pex­

KpaTHh1e COBII8J:l9HHII C K8HanoM 8HTHCOBU8J:l9HHil, pacnono:>KeH T8K:>K9 Ha nepeAHeil nanenH. 

noTp~t5n11e~·~11 M~lllHOCTb - 0,9 BT. B ~xeMe Hcnom:,30B8Hhl J:lHO.J:lhl AI0, BhlCOKO'l8CTOTHh19 

M8nOMOlUHhie J:lHcpcpy3HOHHhie TpHOUhl C .I'P8HH'lHOil 'l8CTOTOil nop11aKa 400 ~ 700 Mr-u II Tyn­

HenbHhlil J:lllOJ:l Ha p -r-epM8HHH C TOKOM M8KCHMyMa 10 Ma. 

B 3aKnroqen11e aBTop np11noc11T t5nar-oaapHOCTh C.M.KopeH'lE!HKO 38 noMOlllh B pa-

t5oTe, oo;=y:>KJ:leHHII H ueHHhie coaeThI II E.C,KpacHot5opoAoay, npoAenaameMy t5onhmyro 

pat5oTy no MOHT8>KY, _Hana,l:lKe lI CHIITIIO xapaKT9p11CTHK CX9Mhl, 

n II T e p a T y p a 

t. C.In£ante, F .Pandarese. The Tunnel Diode as a Threshold Device; Theory & Application. Conference 

on Nuclear Electronics, Belgrade, 15- 20 May, 1961, NE/ 71 • 

2. I.Hayashi, N.Yoshimura. Fast Conting Circuits for pulsed Accelerators. Conference on Nuclear 
Electronics, Belgrade, 15-20 May, 1961, NE/31. 

3, E.H. KoHoHoB, A.C. C11aopoa, B,<t>. neoHoB. AMnn11TyJ:lHhle J:lHCKpHMIIHaTophl Ha TyHnenb­

HhIX J:lll0J:l8X, nT3 (a ne'l8TII ). 

4. ·E.H. KoHOHOB, A.A. OpnHKOBCKllil, np11MeHeH11e TyHHenbHhlX J:lHOJ:lOB B OhlCTpOJ:lell-

CTBYIOlllllX ycTpoilcTaax xpaHeH1111 11ncpopMauHH, J.13aecT1111 ay3oa CCCP, cep1111 'PaAHo­

TexH11Ka", §., Ne I (1963). 

PyKOUHCb nocTyn11na B H3J:l8TenbCKHil OTJ:len 

28 C8HT110pll 1963 I'. 
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P1tc. 8. Ocu1tnnorpaMMbl c1tr1rnnon n pa3n1t'1Hh1X TO'IKax cxeMhl np1t pa6oT.e c a -1tcTO'IHHKOM 
. ( K8nH6ponKa no nn1tTenbHOCTH BCIOJ:lY 7,5 HCeKICM) 

a) IIMnynbChl C Bh!XOJ:18 <l>3Y (Kan116pOBK8 no nepT1tKan1t - 0,4 n/cM) • 

6) CllrHanhl, C<pOpM1tponaHHhJe no nn11TenbHOCTII Ha KOnneKTOpe Tp11ona-ipopM11ponaTensi 
lKan116ponKa no nepT11Kan11 - 0,2 n/cM) , 

n) c1trHan connaneH11ll Ha TYHHenbHOM n11one (Kam16ponKa -0,2· n/c~). 

r) BhlXOJ:IHOl! 11Mnynbc ·cxeMhl np1t connaneH11six (Kan116ponKa no aepT11Kan11 1 n/cM), 

n) Bb!XOJ:IHOl! 11MnynbC cxeMbl n cnyqae HeconnaneH11ll ( Kan116ponKa no aepT1tKan11 
- 0,2 n/cM). 


