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I. BBFJLEID1E 

Paoora BHIIOJIHeHa B CB.lISI1 C coanaaaee MHOI'OKaRaJIóHOrO noporoaoro 
raSOBoro 'tIepeHKOBCRoro C1IeT'tIHKa (MIITlIC) ,JJ,Jl.lI SKCrrepl1MeHTa "Me'tIeHHe 

HeifTpRHO" [I] . VICTOtIHHKOM HeHTpIDIO .lIBJIJIIOTC.lI Ke3-11 Kp 2-pacrr8,IJJl sa

p~eHHHX KaOHOB. B pacrr~OM oó~eMe nOTOK KaOHOB COCTaBrr.lIeT OKOHO 

109 1IaCT~ sa ~ YCKOpl1TanH Y-70. nna Me'tIeHH.lI s~eKTpoHHoro HeifTpR

HO R)J;eHTRq>m.mpyx>TC.lI s~eKTpOHH OT Ke 3-pacrrMoB C rrOMOIIt:E>IO MIITlIC. 
H.n:eHTR~~ s~eKTpOHa I'a30BHM 'tIepeHKOBCKHM C'tIeT1IEKOM llpR SHep

I'R.lIX, 30-40 rsB CB.lI3aHa q TPY.IJ:HOCT:E>IO perRcTpaual1 MaHHX nOTOKOB CBeTa. 

KOJU11IeCTBO CBeTaB I'.aSOBOM "liepeHKOBCKOM C'tIeT'tlIDte OT sapneHHHX 

1IaCTmJ; 3aBRCRT OT ,nmum panaaropa R KoacI$mHeHTa pe1!PaKWlli r'aaa. MaK
CRManDHa.lI HHTeHCKBHOCTn 1IepeHKOBCKOro CBeTa OT a~eKTpOHa BosMoxaa 

B ~e, zorna MIOOH HaxO;IJ;RTC.lI na nopore xepeaaoscxoro RSJIY'leHH.lI. 

llpR STOM aMUrraTy.n;a CHrHana Ha q>OTos~eKTpOHHOM YMHOXRTe~e (~8Y) OT 

CBeTa s~eKTpOHOB orrpe.n;aH.lIeTCR IIO qa~ WOToarreKTpOHOB()Ve) c~e.n;yIDII(l1M 
oópaSOM: 

,m/l~ - In';Ne = No ,L ' pZ (I) 

rne m;u R me-MaccH jU-R e-~eIITOHOB, p - l1X HMTIYJIbC, L - ',If,.1IHHa rrpo

óera 8JIeKTpOHa B pa,ftRaTope c'tIeT1IHka, llIo - KOHCTaRTa 'tIepeHKOBcKoro 

C'tIeT'tIHKa, KOTOpa.lI ollpe.n;e~eTC.lI IIO q>oPMY~e
 

j "'.: '( ().) .)( (À J
 
~ =:; 2110<. z d)', (2) 

)., À 
)" r.n;e ~ (11) - KBaHTOBa.lI 'IlYBcTBRTe~:bHOCTn çD8Y B ,IUiarraSOHe .rr.m:rH BOJIH A I' 

~ , Clt) ).. 2; J< (À)- K08~mmeHT cBeTocóopa OrrTR'tIeCKOH CI1CTeMl:l C1IeT1IHKa, o<
I 

=1/137 - KOHC~aHTa s~eKTpoMarHRTHoro BSaRMo.n;eHcTBR.lI • 

C nOMOIItDIO HeCJIoxaoro paC1IeTa IIO q>oPMY~aM (I), (2) MOJKHO nOKaSaT:E>, 

1ITO ,IJ)lH 1IaCTHIJ; (e, lU) C RMIIy~:bCOM OKO~O 30 rsB/c rrpR ,JJ,Jll:llie pa,rr,RaT opa 

1 
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II1 

20 MeTpoB B CqeTqllKe c KOHCTaHTOH A~IOO I/cM Ha ~3Y o~~aeTCH He 
3+4 epO'I103JIeKTpoHoB.ÓOJIee Ne~ Banaxa YCJIOJKHHeTCH eme H TeM, "tlTO 

,JJ,JlllHa paaaaropa nepeaeaaaa, SaBHCHT OT BepnrnHhI pacnana K-MeSOHa, H 
n03T01~ ~CJIO epOT03JIeKTpOHOB óy~eT e~8 MeHbrne. 

OqeBll~O, qTO ~ pemeHllH sa,n;aqll TpeóyroTCH epOToperHCTpaTopH, 
cnOCOÓHHe Bli,It8JIHT:D 0,lUI08JI9RTpOHHHO CKr'HBJW, à6JIa,n;aJIIqIIIa R 
TOMY JKe BHCOKIDJI ÓucTpo~e11cTBlleM nopanxa 10-7 c II xopoureâ RBaHTo-
BOM ~BCTBllTeJIbHOCTbID B ~anasoHe ~ BOJIH 180-600 HM (~ no~e

IlliH KOHCTaHTH Cq8T"tlllRa ~ 100). 
C ueJIbID OnTllManbHOrO BHcopa Tllna epOToYMHOJKllTe~ noporoBoro raso

Boro "tlepeHKOBCKoro C"tl8T"tll:l:Ka B ~aHHOH paÓOTe rrpOBO~Cb HSMepeHHH He
KOTOpUX napaMeTpOB paSJIM"tlHHX ~3Y, Hal:l:Óenee "tlaCTO rrpl:l:MeHHID~CH B qe
peHKOBCKHX C"tl8Tql:l:Kax. PeSYJI:DTaTU ll3MepeHHH HSJIaraIDTCH ~e. 

. 2. CIIEKTPAJIhHbIE XAPAKTEPl1CTMKI1 ~3-Y 

l1sMepeHRH CneKTpaJI:D~ XapaKTepllCTl:l:K ~3Y rrpOBO~Cb Ha cneKTpo
epoToMeTpe C~-26 TOKOBHM MeTO~OM. CneKTpoepoToMeTp HcnOHbSOBaJICH KaK 
HCTOqmm MOHoxpOMaTH"tleCKOrO caera c ,IJ.7lliHOH BOJIHH À • l1sMepH.1ICH Ka
TO~HE TOK ~3Y, KOTOPUH paÓOTaJI B pexaMe epoT03JIeMeHTa (Bce ~o~ 

ÓUJIl:l: oÓ~e~eHH c aHO~OM). TaK KaK aÓCOJIIDTHaH l:l:HTeHCHEHOCT:D CBeTa 
HeH3BeCTHa, npOBO~Cb OTHOCRTeJIbHhIe ll3MepeIlliH. B Ka"tleCTBe oópasua 
BHCpaH ~3Y XP-2020/0 c R3BeCTHOH cneKTpanbHo11 ~CTBaTe~HOCT:DID 

So().) (COrJIaCHO nacnopry [3] ). Cnearpaasase qYBcTBRTeJIbHOCTH Sx.O) 
HCCJIe~eMHX ~3Y orrpe~eJIHIDTCH c nOMOmbID epOTOTOKOB Ix (A) no epoPMY~e 

. ) _ (' ().), 1)1 rA) 
Sx{).. - ~o Io().)' (3) 

r~e Jo{A)- epOTOTOK XP-2020/a. 
PaHee Óana BHnOJIHeHa pacoTa [2] no pacmapeHKID ~anaSOHa cneKT

panbHoH q,yBcTBHTeJIbHOCTll ~3Y B YJI:DTPawHOHeToBJrro OÓJIaCTb c nOMOmbID 
cMeCTHTeJIeH cneKTpa. 

B HaCTo~e11 paCoTe HCnen:DSOBaJICH TpeXKOMTIOHeHTHHH nepeHaHY"tla
TeJID, HaHeCeHHHE na OKHO epOTORaTo~a ~3Y .B BH,IJ;e nOJmMepHOH naeaza, 
co~epxameH KOMnOHeHTU JIIDMHHoepopa. 

B Ka"tleCTBe OCHOBU rureHRl:l: aCnOJI:bSOBaJICH ITMMA (nOJmMeT~ MeTaKpR
JIaT - OpraHH"tleCKOe CTeKJIO), paCTBopeHHHH B Tanyene c KOHUeHTPauReH 
13 r/JIHTp.' Co~epxaHRe JIIDMRH9CU9HTHHX BemeCTB B CJIOHX COCTaBHHeT 
B npo~eHTax OTHOCHTQHDHO R~eCTB8 llMMA: 

I CJIOH - 30% PTP, 
2 CJIOH - 40% PPO, t/\ 
3 CJIOH - 30% PTP + 40% PPO + 2,5% POPOP. 
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Pac , I 
R - K03~IDJ;lleHT OTpaJKeHWI sepxana , 
v c - cneRTp qepeHKOBCKOI'O ll3JIYqeHHH (oTH.e~.), 

XP-2020/Q, ~3Y-I39, ~3Y-I43 - CrreRTpaJIbHHe'qyBcTBH
TeJIbHOCTR epOTOYMflOJKllTeJIeH (nyHRTHpHaH - Óe3 nepeH3
~aTeftJI, CnnOillHaH - c rrepeHS~aTeJIeM). 

Ha pHc.I npe~CTaBJIeHH CneKTpaJIbHHe qyBCTBllTeJIbHOCTll XP-2020/~, 

~3Y-I39 R ~3Y-I43. llepeH3JIYqaTeJIb ÓHJI HCrrQITb30BaH Ha ~YX rrOCJIe~x 

~3Y. llQITYqeHHHe peSYJIbTaTU ~aIDT OTHOCllTeJIbI~ RapTllHY oÓ aÓCOJIIDTHHX 
SHaq~HHRX S'(A). O~eHRa peSYJIbTaTOB rrORaSHBaeT, qTO cpe~HH qyBCTBH
TeJIbHOCTb ~3Y-I43 oxono 60 MA./BT H <IJ3Y-I39 ......, 50 MA./BT. MaKCllM8.1IbHaH 
"tlYBCTBHTeJIbHOCTb HaxO~TCH B ~ana30He 410-430 HM, "tlTO XapaKTepHO 
,JJ..1IJl ÓH~eJIO"tlHHX epOToRaTo.n;oB (Sb - Cs - Ka ). llpa noxouta nneH01!IWI'O nepe
HSJIy"tlaT8JIR ~arra30H ~BCTBHTeJIbHOCTH llCCJI8~eMHX ~3Y paclliHpHeTcH ~o 

200 HM H no epopMe rrpHó~aeTCH R XapaKTepllCTllRe <IJ3Y c RBap~eBHM OR

HOM (XP-2020/Q) [3]. 

3. OIDI03JIEKTPOHHbIE XAPAKTEPl1CTIDrn 

Ha pllc.2 rrpHBO~TCH cneRTpH aHO~HX CllI'HaJIOB ~3Y, KOTopue nany
~eHH OT CBeTOBHX BCllHill8R CBeTo~o~a AlI-30? (KpacHHli). nuo~ 3arrycRarr
CH OT I'eHepaTopa l1pH ~TeJIbHOCTll CHrH8.1Ia ORQITO 15 HaHOCeRYH~. AMnJIR

' 
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HONEP KAHAnA, N 

PRc.2 
a, B, ~ - o~oa~eKTpoHHHe cneKTpH WOTOy.MHOXHTe~e~, 

é, r, e - crreKTpH OT ~epeHKoBcKoro HarryqeHHH (rryHKTMp
Haa - ée3 rrepeH3~aTe~, CfiHOmHaa - c 
rrepeH3~~aTe~eM). 

TY)J}J. CHI'HaJIOB H3MepH.Jll1Cb c rrOMOm:oIO aapanosoro Ko.n;apoB~a 3lUI, onao
a~eKTpoHHHH pe~ ~CRPOBaJICH rro a~KTHBHoCTH perHcTPanHH CHrHarrOB 
( <60%), T. e. COOTHOllleHHeM CHrHarrOB non IIbe~eCTaJlOM H BIDIle rrsenec
Tarra.\Bo Bcex THrrax ~3Y éH~ Hçrranb30BaHH rracrropTHHe ~eHHTe~ Harrpa
lKeHIDI. HaCTOHIl.{aH paoora ae npecnenoaana IJ;e~b OnTID!tlli3aIJ;IDI cxew ~eJlli

30 

I' 

TH OT TRrra ~e~HTe~ HarrpRXeHHH llpHBO~Tca B paé9Te [4J, r~e rrOKa
3aHO, ~TO B 3aBHCHMOCTH OT peszcropa R3 (orrTHMYM oxono 0,8 R ) Ha
é~~aeTcH Heéanbllloe Y~llleHHe B pa3~e~eHHH o~oa~eKTpoHHHX CHrHarrOB. 

MCMe~OBaHHe oAHoa~eKTpoHHHX XapaKTepHCTHK c rrpHMeHeHHeM rrac

J
 
noprnoâ cxeMH ~e~TeJIJi HanpHlKeHHH CBH,IJ;eTe~bCTBYIOT o TOM, ~TO aaaoo

~ee ~eTKO BH~eJlHeT o~oa~eKTpOHHHHCHrHaJI ~3Y-I43, TeM CaMHM C03~a
IDTCH B03MOXHOCTH Ka~ecTBeHHoH ~CKpHMHHauHll CHrHarra OT coécTBeHHHX 
wyMOBWOTOy.MHOXHTeJIJi. 

4.	 113MEPElME KOHCTAHTH No lIA MAKETE 
trEPEHKOBCKOro ClIET1ffiKA 

113MepeHHe, cxeMa KOTopbro rrOKa3aHa Ha pHc.3, upOBO~OCb Ha rr,yq

Ke rr03HTpOHOB MeTo~eCKoro KaHaJIa Y-?O c HcrrO~b30BaHHeM MaKeTa ra
30Boro ~epeHKOBCKoro c~eT~HKa. llyqOK n03HTpOHOB c HMITY~bCOM 3,5 raB/c 
BlmeJLCt7lCH npa COBna,n;eHHH CIJ;HHTHJIJIJlIJ;IWHHhlX C'lJeT"tlliKOB S I,S 2.53 ,S4 H ~e
peHKOBCKoro C'lJeT"tlliKa CI.O~OBpeMeHHO" oépa30BHBa~CH TpHrrep ~ 3anyc
xa mUI. 113MepH.1IcH aMIIJmTY,I:UI!rlt cnexrp Clil'HaJIOB c aaona ~3Y. MaKeT xe
peHKoBcKoro C~eT'tIIdKa 3anQJIHeH B03;IJ;yXOM upH aTMocwepHoM ~aBJIeHHH. 3ep
KaJIO H CB~TocéOpHKK H3rOTORHeHH H3 aHIDMHHH3HpOB8HHOrO M~apa. Koaw
~eHT oTpaxeHHH CBeTa B 3aBHCHMOCTH OT ~HH BOHHH nOKa3aH Ha 
pRC.I. 

~H-<'\~~ 
~ 

ct SI Sl SJ ce S4 

Pac.3 
I - KOpnyC MBReTa ~epeHKOBCKoro C~eT'lJKKa, 

2 - WOTOy.MHOEHTaHb, 
3 - Ko~~ec~ cBeTocéopHHK, 
4 - aepxaao H3 aIDOMHHH3RPoBaHHOrO MaWIapa. 

Cpe~ee ~c~o WOToa~eKTpoHoB OT ~epeHKoBcKoro c~eTa, H3~aeMo

ro n03HTpOHaMH B B03~xe no BceH ~e p~aTopa, orrpe~eJlHeTca no 
wopMe cneKTpa CHrHarrOB c B.Ho~a ~3Y • .1J,JI.R aToro upOBO,II,HTCfl KaJmépOBKH 
KWK.JJ:orO WOTOYMHODTeJIJI co cneKTpOMeTpH'lJeCKHM TpaKTOM c nOMOlIlbID CBe;1

i": 

Te~ HarrpRXeHHH. 0~Q8~eKTpOHHHe XapaKTepHCTHKH ~3Y-I43 B 3aBHCKMOC-	 ronaona [5] • B c.JIY1iae MHOroan:eKTpoHHoro czraana (M> 10) npa paoore 

4 5 



co	 CBeTO~O~OM cpe~ee ~HC~O ~OT08~eRTpOHOB onpe~e~HeTCH RaK 

A)2 
Ne = K' (~	 ( 4) 

r~e A - ~eHTp T~eCTH cneRTpa, õ- RopeHb KB~aTHHll H3 ~crrepCllH, 

a 2
(n76-1)
 

J< = f + 2'" ~ (rnr r} ,
 

r~e q - KBaHTOBaH ~CTBHTe~bHOCTb ~3Y, n7- cpe~ee 3Ha~eHlle Koaw
~eHTa BTOPH~HOH 8MHCCHH ~O~OB, 6 - rrapaMeTp O~03~eRTpOHHoro 

pacrrpe~e~eHHH [6]. 
COrrOCTaB~HH n~o~eHHe ~eHTpa T~eCTH crreRTpa CHrHanOB OT ~epeH

KOBCRoro M3~~eHMH c rro~o~eHHeM neHTpa T~eCTH crreRTpa,nO~eHHHM npH 
R~opoBRe, orrpe~e~M cpe~ee ~HC~O WOTo8~eRTpoHoB H3MepHeMoro 
rrponecca. ITo H3BecTHoMY ~C~ ~oTo8~eRTpoHoB ROHCTaHTa ~epeHRoBcRoro 

CqeT~Ra onpe~e~HeTcH Rill{ 
Ne 

No - ~, (5) 
r~e	 I) 

e2 .:: 2 l (no" I) O - t;i] 
f) - yrM ~epeHKOBCI{Qro H3~eHHH, (17",,1) - R08~eHT peópaxnaa ra

3a (aoanyx) , D - naanenac r-asa, rrr - Macca 8~eRTpOHa, p - l1Mrry~bC 

8~eRTpOHa. 

Pe3Y~bTaTlI no orrpeneaeaan N e H A0 rrpHBe~eHlI B TaOJIID.J;e. ITpl1Me
neaae CMeCTHTe~eH cnexrpa, RaK BH,IUiO H8 TaO~l::l, YBeJll:1~HBaeT aMII.JlliT~

~ CHrH3na c ~3Y B cpe~eM B 1,8 pa3a. 

. ...,.., ... - =::::-.,. 

XP-2020/Q 

~3Y-I39 
(c ITepeH3~aTe~eM) 

~3Y-I43 
(oe3 nepeH3~aTe~) 

\1?3Y-I43 
(c rrepeH3~aTe~eM) 

I)	 Bspaxeaae cnpasenzaao ;IJ,lIíI MaJIl::lX 

6 

U(KB) 

2,4 

K 

1,58 

Tao.JIIDJ;a 

-
No(I/cM)Ne 

19,4 126±IO 

1,4 1,59 14,5 95±IO 

2,3 1,41 10 65±IO 

2,3 1,41 18 1I8±IO 

3Ha~eHll:a 8. 

1(
 
.J 

"I 
i 
f 
i 

J 

Ha Mill{eTe 
XapaKTepHCTKKH 
HO, ~TO \1?3Y-I43 

5• 3AKJTIO'IEHI1E 

MTIr~C 8RCnepllMeHT3nbHO HC~e~OBaRlI CITeRTpOMeTpH~ecRHe 

WOTOYMHO~1Te~eM XP-2020/Q, ~3Y-I39 H \1?3Y-I43. IToRa3a
c nepeH3~~aTe~eM no CBO~~ XapaKTepHCTHKaM 0Jll:130R R 

11' XP-2020/a. H BIIMHe Mo~eT Ol::lTb HcnMb30BaH ,IJ)m M.JJJ:'qC YCTaROBM ROAfll
I .nexca "Me'lellli8 Hei1:Tplmo".j 

Y~aH Ra~eCTBO onTH~eCROM CHCTeMl::l ~epeHROBCRoro c~eT~a, no~

OHpaH rJl'JY C -qyBcTBHTe~bHOCT.H:MH 70-80 MA/Ih, MO~O rrOJIYllliTb ROHCTaH
TY	 1\10 '"100 + 150 l/CM. 

B 3aKllID~eHlle aBTOpl::l llpHHOCHT o~aro~apHOCTb COTPY~aM CeprryxOB
CRoro H~Ho-aRCrrepliMeHTanbHoro OT~e~a illyMaKOBY M.R. 3a OH-~aRH OOec
ITe~eHlle H3MepeHHH, fpHranawBarrll T.C. 3a no~ep~y paOOTl::l H OOCY~8HHe 

pe3Y~bTaTOB H3MepeHllH. 
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raapHmyK O.II., illanhinrn A.E. 
Hccne,ll;OBa.HHe He.KoTophiX xapa.KTepHCTHK <1>3Y-143 
B noporOBhiX ra30BhiX tiepeHKOBCKHX CtieTtiH.KaX 

13-87-828 

Hccne.n;oaa.H <PoToyMHO:>KH:TeJih <1>3Y -143 B ra3oBoM noporo
BOM tiepeHKOBC.KOM CtJeTtiHKe Ha nytJ.Ke 3JieKTpOHOB C HMOYJihCOM 
3,5 r3B/c. IlpHBe,n;eHa CpaBHHTeJihHaJI xapaKTepHCTH.Ka C <1>3Y-139 
H XP-2020/Q. B pe3yJihTaTe H3MepeHHH onpe.n;eneHhi cneKTpaJJbHhie 
XapaKTepHCTHKH <lJOTOYMHO:>KHTeJieH, noKa3a.Hhl HX O.n;H03JieKTpOHHhie 
cneKTphi. Onpe.n;eneHa KOHCTa.HTa ctJeTtJH.Ka .n;nH <1>3Y-143 - 118 1/cM, 
.n;nn <1>3Y-139 - 95 1/cM, ,n;JI.fl XP-2020/Q- 126 1/cM, KOTopaJI xa
paKTepH3yeT OOTHtJeCKHe CBOHCTBa CtJeTtJH.Ka. IloKa3a.HO npHMeHe
HHe Ha <1>3Y-143 H <1>3Y-139 nneHOtJHhiX npeo6pa3oBaTeneH: ynhTpa
<PHoneToaoro H3JiytJeHH.fl, KOTOpbie yBeJIHtiHBaJOT aMnJIHTy,n;y CHr
HaJJa c <1>3Y a 1,8 pa3a. 

Pa6oTa BhinOJIHeHa B CepnyxoBCKOM HaytJH0-3KcnepHMeHTanh
HOM oT,n;ene OURH. 

Coo6weaHe 061>ellHHeHHoro HHCTifTYTa qepHhlX HCCJieJlosllHHii. ,lly6aa 1987 

Ilepeao.n; O.C.BHHorpa.n;oaoH: 

Gavrishchyuk O.P., Shalygin A.B. 13-87-828 
Investigation of Some Characteristics of FEU-143 
Photomultipliers in Gaseous Threshold Cherenkov Counters 

The FEl.H43 photomultiplier was studied in a gaseous Cherenkov 
counter at the electron beam of 3.5 GeV/c momentum. Comparative 
characteristic with FEU-139 and XP-2020/Q is presented. As a result 
of measurements spectral characteristics of photomultipliers were 
defined, their one-electron spectra were shown. Constant of counter 
for FEU-143 was determined as 118 1/cm, for FEU-13 as 95 1/cm, 
for XP-2020/Q as 126 1/cm. It characterizes the optical properties 
of the counter. Using on FEU-143 and FEU-139 of ultraviolet radia
tion film shifters which increase the amplitude of FEU signal by a 
factor of 1.8 is shown. 

The investigation has been performed at the Serpikhov Scienti
fic-Experimental Department, JINR. 
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