
-.'7 

OS'bEDHHEHHb(t{ 
'HHCTI-iTYT,_ 

.fi.UEPHbJX.,­
- J.iccns.noaAI-iH~k. 

• .n:Y«SHa~ -·-

> ··-. 

. ·-
;:Z~ _, 

c ,· • ... · . 
. .. -

=· 
i •·· "Oittl .• z·· 

\·J· ·-· --

~- ' . 

-Pl3-5378. 
·. ,. 

1.:.· 

... .Jt ;01V~PHiu, _ C .B. Myx~~;- c·:s·._PHxaJitiioHi~: 
'; . ' - _.• : .. ';., • ·• ! - • \: ..-_ ',_· .' •. ·- :_ ._ •. J·: ' / .. ' ·' <- ... ' . ' 
. Hill. C~MeHIOIIIKHH; M:. TypaJia; n; Xopsa'r; 

·:.- . ! ·) ~ '" ~ --~- ..... ",._·<~---··· ' -·,.- ' _· ' ·:-~.' · .. : 

A:H :.Xpeuos - . . ·· ·-
. . ,, .-. .:"'< ~- ~ 

.... • .. ": -:. .·. ,, -' ·. ,... .. . .. ~ ', .. '_ .- ... · ..... 
BPEMH-KOOP ,lJ;J1HA'fU.biJ1 KOMllEHGt\TOP 

' l -- ' ·' J ~ " -. '-·. ""• .... _ • y 

'-. ~.liH· BPEMEHHbiX CUEKTPOMETPOB 
~ . • ' " " . • . l - ~ ' 

-C. )t.JIHHHWMH- CQHHTHJI.JIHTOPAMH,", 
"~-~- _··.· ... - ---:·_~/..- "·. /-~·-, 1··./, 

: ·, 

,. 
'· 

_., 

'_,.,._ 

,·· 



m l1.H., Pl3-5378 

•IX 

Jl/11!. BpeMeHHb!X 
MR;. 

(aMII/IRTYAbl R 

IXOAHbiX - . 1 B Ha 

~Hall. ;:BpeM~HH!>Ie 
1ennn Mecra aac­
(; 

.. . ·. 
~hkinl,N. 

. P13-5378 

'·Spectrometers 

1tor ·lor the time 
lscribed, The 

amplitude and 

.. 

I, the output one · \ 
::;'poiarity - .. nega- \ 
ess 'than + 50 ns, 
( being Zhanged, 

:eseareh. 
' ~i 

: 

t 
;· 

"' 

,. 

... 

... -

. 
~-!(_e. 

-

' 

·' 

"!' 

i· ,-

.. 

• .. · . 

': ~ 
.. 

. , 

... 
; 

,, 

Pl3-5378 

; JI: ·OH.QPHIII; c .J3 .1tfyxHH, c .. fi3.: PHXB~KHH, 

J1.H. CeMeHIOniKHH, M. Typa.na,, n. XopBaT, 
··. 

A.H. Xpeaos 

BPEMH~OOP~J1HATHYA KOMflEHCATOP ,. 
~JIH BPEMEHHYX CflEKTPOMETPOB 
C.~JIJ1HHYMJ1 CUJ1HTJ1RJIHTOPAMJ1 

Harrpasneno B fiT3 

... . 

::--

; .. 



ITpu uciTonbSOBaHuu nnu~HhiX ITnacTu~ecKux cuuHTunnHTOpoB B ciTeKTpo­

MeTpax ~aCTUU ITO Bp.eMeHU ITponeTa <jJaKTOpOM1 OI'paH·U~UBaiOIUUM TO~HOCTb 
~ • • l 

USMepeHuii, HBnHeTCH BpeMeHHaH <jJniOKTyaUUH, o6ycnoBneHHaH SaBUCUMOCTblO 

BpeMeHU ITpuxona CBeTa Ha <jJOTOK8TOn 4>3Y OT M9CTa HOITai:taHUH ~aCTUU 

B cuuHTunnHTop. CymecTByiOT nBa ciToco6a ycTpaHeHuH aToi'o a<jJ<jJeKTa nnH 

BpeMeHHbiX CITeKTpOMeTpOB, B KOTOpb!X UCITOnbSyiOTCH nBa <jJOTOyMHO)KUTenH, 

"ITpocMaTpuBaiOmue" cuHHTunnHTop c nByx CTopoH. 

" ITepBbiH CITOC06 OCHOB8H Ha HCITOnbSOBaHUU nByX KOHBepTOpOB BpeMH-

/1 2/ 
aMITnHTyna li cyMMHpOBaHHH UX BbiXOnHhiX UMITynbCOB ' • •• 

ITpu BTOpOM CITOC06e HMITynbCbl C <jJOTOyMHOmuTeneii CHa~ana CTaHnap-
. ' . 

TH3UpyiOTCH ITO 8MITnUTyne U nnuTenbHOCT~, a SaTeM o6pa6aTbiBlllOTCH CXe-

MOii, · sanepmKa BhixonHoi'o uMITynbca KOTopoii He saBHCUT oT MecTa IToiTana-

. ·. . /3,4/ ..! 
HUH ~aCTUUbl B CUUHTunnHTOp • 

B HaCToHmeii pa6oTe oiTucaHa TaKaH cxeMa, HaSbiBaeMaH. BpeMH-Koop­

nHHaTHhiM KOMITeHcaTopoM~ BnoK-cxeMa coenuHeHHH 6asoBoi'o c~er~uKa 

C <jJopMHpOBaTenHMU H KOMITeHCaTOpOM ITOKaSaHa Ha puc. 1, a BpeMeHHaH 

nHai'paMMa CHI'HanoB KOMITeHcaTopa - Ha puc. 2 • 

. J1s nuai'paMMbl BUnHo, ,'ITO BXOnHhie CHI'Hanhi, ITOCTyiTaiOIUUe OT <jJop_: 

MHpoBaTeneii, coBi'JemaiOTCH u ueHTp UMITynbca rrepeKpbiTHH i 1 (t) He Me-

HHeT CBOei'O ITOnomeHUH 
BX 1 

3 
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H U sx2' . .llnSJ onpeneneHHSI MOMeHTa speMeHH, · COOTSeTC.TSyiOm:ero UeHTpy 

HMnynbCa nepeKpbiTHSI, S CXeMe KOMneHCaTopa HCnOnb30SaH JlHOJl ·c Ha­

KOnneHHeM aapSJna. CHaqana Ha aTOT JlHOJl nonaeTCSJ s npSJMOM Hanpasne­

HHH HMnyncc TOKa . i 
1 
(t), JlnJi:TenhHOCTb KOTOporo pasHa speMeHH nepeKpbi­

THSI SXOJlHbiX HMnynbCOB, a 3aTeM, ~ aanep)!{KOik t 
3 

, Ha Hero nona~TCSI 

S o6paTHOM HanpasneHHH HMnynbC TOKa i 
2
(t) C aMnnHTYJlOik . i 2 "'2i 1 • 

.llnSJ JlHOJla, y KOTOpOI'O speMSJ )!{H3HH HOCHTeneit r >> t 
)!{ H J 

rne t -
H 

nnHTenhHOCTb H~mynhca nepeKpbiTHSJ, soccTaHosneHi!e ero. o6paTHoro co-

npOTHsneHJi:SJ npOH30ikJleT TOqHO S MOMeHT speMeHH, COOTSeTCTSYIOII!HH . Ce~ 

i (t}' 
2 

Ha JlHOJle nOSJBHTCSI S STOT MOMeHT nepenaJl peJlHHe HMnyncca 

HanpSJ)!{eHHSI U , Tiocne !~JopMHpOSaHHSI aToro 'CHrHana Ha SbiX:OJle CXeMbi 
Jl 

nonyqaeM HMnyncc, Haqano KOToporo MO)!{HO HCnoncaosaTb s ·KaqecTse spe­

MeHHOik OTMeTKH, He 3aSHCSJm:eit OT reoMeTpHqecKHX pa3Mepos CUHHTHnnSJTo-

pa. 

TipHHUHnHanbHaSJ CXeMa speMSJ-KOOpJlHHaTHOrO KOMneHCaTopa noKa3a~ - ) ' 

Ha Ha pH c. 3. TpaH3HCTOpbi T 
1
-tT 3 o6paayiOT cxeMY, onpenenSJIOII!YIO speMSJ 

nepeKpbiTHSJ. sxoJlHbiX H~mynhc.~s. TpaH3HCTOpbi T 
1 

H T 
2 

s HaqanhHOM coc­

TOSJHHH OTKpbiTbi H 3aKpbiSaiOTCSI SXOJlHbiMH HMnynbCaMH, Pe)!{HM TpaHSHC-

, Topa T 
3 

nono6paH TaK, qTo OH S HaqanbHOM COCTOSIHHH 3aKpbiT H OTKpbi­

saeTCSI nRWb 'I'orna, Korna T 
1 

H T 
2 

aa:KpbiTbi onaospeMeHHO, Ha KonneK­

T?pe T
3 

S03HHKaeT·HMnyncc, WHPHHS KOTOporo pasHa )lnH~enbHOCTH nepe-. 

KpbiTHSI SXOJlHbiX HMnynDCOS, OTOT HMnynDC ynpasnSJeT TOKOSbiM KniQqOM 1 

(T H T ).KOTOpbiH Ha speMSJ nepeKpbiTHSI nepeKniOqaeT TOK 10 Ma Ha 4 5· . ' 
JlHOJl c HaKonneHReM aapSIJla D 2 s npBMOM HanpasneHHH. 11Mnyncc c KonneK-

i\'" 
Top a T 

4 
nonaeTCSJ qepea Ka6enc nnRHOH 140 <;M Ha TOKOSbifi KniOq ( T 6 

H T 
7
), nepeKniOqaiOIIlHik TOit 20 Ma · H.a JlHOJl D 2 . s .o'6paTHOM HanpasneH~H. 

TiepenaJl Hanpg)!{eHHSI1 S03HHKaiOm:HH npH · SOCCTaHosneHHH o6pa,THOrO conpo-

THsneHHSJ JlHOJla D
2 

, aanycKaeT _6HcTa6HnDHbiH TpHrrep(.TD 4 • D 4 , T 8). 

11Mnyncc TpHrrepa nonaeTCSI qepe3 SMHTTepHbiH nosTOpHTenb T g Ha Sbi- -

4 

. ~ 

~ 
1 

:'1 

., 
{j ,, 
d 
I 

,1 

·I 

XOJlHbie TOKOSbie KniOqH ( T w', Ds} H ( T 11 D 6 ). TyHHem 

nepeKniOqaeTCSI S HaqanbHOe COCTOSIHHe npH nOMOII!H KniOqej 

H (T 13' T14), 

KaK yKaabmanocb Sbiwe, nng aopMancaofi pa6oTbi Kot.~ 

Hbie HMnynDCbi JlOn)!{HbL 6biTb CTaHJlapTHbi . no aMnnHTyJle H \ . ' 

11cnbiTaHHSJ KOMneacaTopa noKaaanR, q,To Tpe6yeMaSJ aMnnH' 

HMnynbCOB - 6oncwe 0,3 s, aMnnHTy)la SbiXOJlHbiX COCTaE 

conpOTHsneHHH 50 OM1 JlnHTenhHOCTb HX - 15 HCeK, a )lnHT 

Hero H 3a)lHero !IJpOHTOS pasHa 2 HCeK, CxeMa KOMneHCaTO 

C noMOII!blO. reHepaTopa nyTeM H3MeHeHHSI aanep)!{KH OJlHOI' 

HMnynbCOB, 3aBHCHMOCTb CMem:eHHSI SbiXOJlHOI'O HMnynbCa 0 

HOrO H3 BXOJlHbiX. noKa3aHa Ha pRC, 4, TipasHnbHOCTb pa601 

CSTOpa nOJlTSep)!{JlaeTCSI TeM, qTQ yron HaKnoHa STOH xapa 

' 0 I 

COCTSSnSJeT 45 npH OTHOWeHHH MSCWTa6os WKan SXOJlHbiX 

HMnynbCOB1 paSHOM 2:1, 

KpoMe TOI'O, 6binH nposeneHbi HCnbiTaHHSI KOMneHCSTO 

pa60Tbl C HMnynccaMH OT CUHHTHnnSJUHOHHOrO cqeTqHKS· C J. 

TRnnSJTopoM, !~JoToyMHO)!{HTenSJMH TRna XP 1020 H tiJopMHposa· 
,h u /5/ .. 

TaiOID:HMH OT 't'HKCHposaHHOH qaCTH aMnnHTYJlbl 

BpeMeHHbie tiJniOKTyaUHH SbiXOJlHOI'O HMnyncca KOMneH< 

H3MeReHHH MeCTa aacseTKH CSeTOBbiM JlHOJlOM CUHHTHnnSJTO 

mHpHHOH 4 CM0 TOniiiHHOH 3,4 CM MeHbWe qeM :!:_50 nceK. l 

seneHbi peaynDTSTbi STHX H3MepeRH,H, 

n H T e p a T y p a 

1. G. Charpa.k, et. al. Nucl.Instr. and Meth., 3. 323 

2. C. Ward ~t,al. Nucl.Instr. and Meth., ~· 61. (1.964 

3. I. Gtiyon et.al. Nuci.Instr. and Meth., 11,; 21.5 (1.9( 

4. M• 'l'urala; H. Verweij,' CERN, . NP. Divisio·~. ·. 1.969. 

.. ... .. . 
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'OTBeTCTBYIOII!ei'O UeHTpy 

ronbaoBaH nHon c aa-

CSI .!3 npSIMOM HanpaBne­

paBHa BpeMeHH nepeKphi-

3 
, Ha aero nonaeTCSI 

aMnnHTynoa i 2 = 2i 1 • 

r ~, >> t ·. 
"' Hr 

rne t -H 

~He ero o6paTaoro co­

l, . coOTBeTcTBYIOII!Hii · ce..; 

TOT MOMeHT nepenan 

·aana a a BhJx:one cxeMhi. 

lb30B8Tb B .Ka'leCTBe Bpe-

IX pa3MepOB CUHHTHnnSITO-

1 KOMneacaTopa noKaaa-

,ry, onpenenstiOII!YIO BpeMSI 

·. H T 
2 

B Ha"<IanbHOM coc­

~caMH. PemHM TpaH3HC­

:ISIHHH 38Kpb!T H OTKpbl­

:IBpeMeHHOo Ha KonneK-

BHa nnHTenbHOCTH nepe-

'ISleT TOKOBb!M KniO'IOM 

"<IaeT TOK 10 Ma Ha 

leHHH. l1MnynhC C KOnneK­

a. ~oKOBhili KniO"<I ( T 6 
:16paTHOM HanpaBneHHHo 

1neHHH o6pa_Taoro conpo­

Hrrep(.TD 4 , D 4 , T 8 ). 

:IBTOPHTenh T 9 aa Bhi-

'I 

l 

xonHhie TOKOBhie KniO"<IH ( T 
10

, D
5

) H ( T 
11 

, D 
6 

) • TyaaenbHhiii nHon' TD 
4 

nepeKniO"<IaeTCSI B Ha"<IanbHOe COCTOSIHHe npH nOMOII!H KniO"<Ieii(T 
12

, 0 7 ) 

H (T13' T14). 

KaK yKa3biBanocb Bhiille, nnst HOpManbHoii pa6oThi KOMneacaTopa Bxon-

Hhie HMnynhChl nonmHhl 6h!Tb CTaHnapTHhl. no aMnnHTyne H nnHTenbHOCTH. 

HcnhiTaHHSI KOMneacaTopa noKaaanH, 'ITO Tpe6yeMaSI. aMnnHTyna BxonHhiX 

HMnynbCOB - 6onb!lle 0,3 B1 aMnnHTyna Bb!XOnHhiX COCTaBnSieT 1 B Ha 

ConpOTHBneHHH· 50 OM, nnHTenbHOCTb HX - 15 HCeK, a nnHTenbHOCTb nepen­

Hei'O H aanHei'O «i>poHTOB paBHa 2 HCeK. CxeMa KOMneHCaTopa HCnbJThJBanacb 

c noMOII!biO reaepaTopa nyTeM H3MeHeHHSI aanepmKH onaoro H3 BxonHhiX 

HMnynbCOB. 3aBHCHMOCTb CMell!eHHSI Bh!XOnHOI'O HMnynbCa OT aanepmKH on­

HOI'O H3 BXOnHhiX. noKa3aHa Ha pH C. 4. flpaBHnbHOCTb pa60Thl CXeMbl KOMneH­

caTopa nonTBepmnaeTcst TeM, 'ITO yron HaKnoaa aToii xapaKTepHCTHKH 
0 .. 

COCTaBnSieT 45 npH OTHOilleHHH M8CillTa60B lllKan BXOnHh!X H Bh!XOnHh!X 

HMnynbCOB1 paBHOM 2:1. 

KpoMe !oro, 6hinH npoBeneHhi HCnhiTaHHSI KOMneacaTopa B ycnoBHSIX 

pa60Thl C HMnynbC8MH OT CUHHTHnnSIUHOHHOI'O C'leT'IHK8' C nnHHHhiM CUHH-. 

THnnstTopoM, «t>oToyMaomHTElnSIMH THna XP 1020 H · «t>opMHpoBaTenstMH, pa6o;.. 
/5/ . - /. ·' 

TBIOII!HMH OT «i>HKCHpOB8HHOft 'l8CTH aMnnHTynhi 

BpeMeHHhie «t>niOKTyauHH BhrxonHoro HMnynbca KoMneacaTopa npH 

H3MeHeHHH MeCTa 3aCBeTKH CBeTOBh!M n.JionoM CUHHTHnnSITOpa nnHHOft 50 CM~ 

mHpHHOii .4 eM, TonmHHolt 3,4 eM MeHb!lle "<IeM ±.50 nceK. Ha pnc. 5 npH­

BeneHhi pe3ynhT8Tbl STHX H3MepeH~ii. 

nHTepaTypa 

L G. Charpak, et. al. Nucl.lnstr. and Meth., ~. 323· (1962);"· · 

2. C. Ward ~t.al. Nucl.Instr. and Meth., lQ,· 61 (1964). 

3. I. Gliyon et.al. Nucl.~nstr. and Meth., 71, i 215 (1969). 
£'· ' . ,. 

4. M.; TUrala; H. Ver\veij, CERN, NP. Divisic::m, 1969. 

.. . _ ... 
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' 5. n. 0HllPHW, C.B. MyxHH, C.B~ PHXBHUKHfi, H.H. _CeMeHIOWKHH, n. XopBaT, 

A.H. XpeHOB. TipenpHHT Ol1.Hl1,. P13-5065, .lly6Ha, 197Q. 
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CeMeHIOWKHH, n. XopBaT, 
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