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1. BBE.llEHHE 

'KOHBepTOp~ Ha OCHOBe Be~eCTB c 60nbw~M aTOMH~M BeCOM yme ~c
nonb30Ban~Cb B CTp~MepH~X KaMepax AnR per~CTpa~~~ Y-KBaHTOB 
~ ~AeHT~~~Ka~~~ 3neKTpOHOB ~ n03~TpOHOB. 

B cTp~MepHoH KaMepe UEPHa, ~cnofib3yeMoH B 3Kcnep~MeHTe no ~c

cneAoBaH~~ Heynpyr~x pp-B3a~MoAeHcTB~H Ha BCTpe4H~~ nY~Kax/l/, 
np~MeHRn~Cb KOHBepTOp~ ~3 nnac~~H OK~C~ CB~H~a (Pb30~), nOKp~

T~X cnoeM CTeKnoBonOKHa c AByxM~nn~MeTpoBoH nneHKOH 3noKc~AHOH 

cxonu , Koaaep'ropa paaxeutanac s B 4YBCTB~TenbHOM 06beMe KaMe.pbl 
anons 60KOBblX CTeHOK. nOA06paHHaR roruuaaa KOHBepTOpos 2 CM 
COOTBeTCTBOBana OAHOH paA~a~~oHHoH e?~H~~e (XR).

B cTp~MepHoH KaMepe HT3$ /MocKBa/ 2/ AnR ~AeHT~$~Ka~~~ no
3~TpOHOB c ~MnynbcoM ~ 200 M3B/c ~ AeTeKT~pOBaH~R ~-KBaHTOB 

~cnonb30Ban~Cb KOHBe~Top~ ASYX T~nOB: a/ ~3rOTOBneHH~e ~3 CB~H

~OBoro CTeKna T~5 Ton~~HoH 7 MM /0,35 XR/ ; 6/ ~3 CMec~ 3nOKC~A

HOH CMon~ ~ CBHH~OBoro CYP~Ka /1:4 B BeCOB~X AonRx/ Ton~~HOH 

0,5 CM n~60 1,0 CM /0,44 XR/. Bep9RTHoCTb ~AeHT~$~Ka~~~ n03~

TpOHa COCTaBnRna - 97%, HO ~3-3a $OHOBoro CBe4eH~R B 3a30pax 
CTp~MepH~X KaMep - 15% C06~T~' np~xOA~nOCb oT6p~c~BaTb. 

B .cTp~MepHoH KaMepe SLAC/3 ~cnonb30BanOCb ABa xoaaep'ropa 
~3 OK~C~ CB~Hl1a TOJ1U4~HOH 1,8 XR. Koaaerrrocu nonHOCT blO nepexpu
Ban~ Mem3neKTpOAHoe npOCTpaHCTBO KaMep~ ~ npeAHa3Ha4anMCb AnR 
~AeHT~$MKa~~~ 3neKTpOHOB. 

B OTn~4~e OT BblweynoMRHYT~X 3Kcnep~MeHTOB, rne KOHBepTopbl 
~cnonb30Ban~Cb TonbKO AnR ~AeHT~$~Ka~~~ 3neKTpOHOB ~ n03~Tpo

HOB ~ AnR nOAC4eTa 4~cna Y-KBaHToB,HaweH ~enblO flBnRnOCb TaKme 
~3MepeH~e ~MnynbcH~x ~ yrnoaux cnexrpos Y- KBaHTOS, «o rooue co
npoBomAalOT ~+~--nap~, J/~-4acT~~bI ~ 4aCT~~~ c 60nbW~M nonepe4
HblM ~MnynbcoM, pOA~Bw~eCR BO B3a~MoAeHcTB~RX n--Me30HOB c RA
paM~ np~ P = 33 r3B/c. 

2. OnHCAHHE 3KCnEPHMEHTAnbHO~ YCTAHOBKH 

OCHOBHOH 4aCTblO cneKTpOMeTpa PHCK RBnRnaCb TpeX3a30pHaR 
CTp~MepHaR KaMepa.c pa604~M b6beMOM /4,7xO,9xO,8/ M3 / 4 , 5/ , no
Me~eHHaR B MarHHTHoe none Ben~4HHOH 1,5 T. 6HnonRpHaR B~COKO

nf)"-.e}U~íit'lJHhla gHC'mryr I 
1.1 ijll+=!1Jifrol Br.CJH:~l!DBaulllel 1 
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BonbTHaR C~CTeMa/6/ 06e~ne4~Bana n~TaH~e KaMep~ ~MnynbcaM~
 
3neKTp~4eCKOrO nOnR Bén~4~HoH AO 20 KB/CM ~ An~Te~bHO~Tb~
 

~ 18 HC. KaMepa HanonHRnaCb pa604e~ CMeCb~ ~ 50% He ~ ~ 50% Ne
 
ripa aTMocepepHOM AaBneH~~. BBeAeH ~ ManblX A06aBoK 3neKTpOOTp~


~aTenbHoro raaa SF6 noaBon~no YMeHbW~Tb BpeMR naMRT~ CTp~Mep


HO~ KaMepbl AO 1-2 MKC. 4YBcT6~TenbHbl~ 06'beM KaMepbl npocaarpa

BanCR 4eTblpbMR napaxa 06'beKT~BOB, norte apeH~R Ka>K.qoH napu aa

XBaT~Ba~o Y4aCTOK .qn~HoH ~ 120 CM/ 7 , 8/ ·Çl'
• I 

4~cno KOHBepTopOB ~ M~weHeH ~ ~x pacnOnO>KeH~e B cTp~MepHoH I" 
, l 

KaMepe onpe.qenRn~cb, & OCHOBHOM, Tpe60BaH~RM~ 3Kcnep~MeHTa 

nd 06paaoBaH~~ (~+~-)-nap ~ J/~-4acT~~. AnR .qeTeKT~pOBaH~R pa
.q~a~~OHHoro pacna.qa Xc ~ J/~I*' Kor.qa cpe.qH~~ ~Mnynbc ,-KBaH
Ta paBe~ < Py > = 2,8 f3B/c, Ha~60nee np~eMneM~M OKaaanCR sa
p~aHT c nRTb~ KOHBepTopaM~ ~ nRTb~ M~weHRM~ /p~c. 1/,. KOHBepTo
pbl pecnonoxeau Ha rpaauue ~ B cepenuae rioria apeH~R 06'beKT~BOB 

~ HaKnOHeH~ TaK~M 06paaoM, 4T06w MaKC~ManbHO orpaH~4~Tb ~x 

" Te Hb" ~ oõecneuar s BOaMO>KHOCTb ~aMepeH~R cnenoa (e+e- )-napbl 
OT T04K~ Bblxo.qa ~x ~a KOHBepTopa. PaccToRH~e Me>KAY KOHBepTopa
M~, paanoe ~ 60 CM, noasonae'r ~aMep~Tb ~Mnynbcbl 3neKTpOHOS 
c T04HOCTb~ dp/p = 0,04 p (r3B/c). 

B~60p Ton~~H~ KOH8epTopOB CBRaaH c .qByMR epaKTopaM~. C o.q
HO~ CTOPOHbl, 3$$eKT~BHOCTb per~CTpa~~~ ,-KsaHTOB paCTeT c YBe
n~4eH~eM Ton~~H~ KOH8epTopa, HO,C APyroH CTOPOH~, np~ 3TOM 
paCTYT nOTep~ 3Hepr~~ Ha TopMoaHoe ~anY4eH~e ~ ~x $nYKTya~~~, 

4TO np~Bo.q~T K YBen~4eH~~ Ow~6K~ 8 onpeAeneH~~ 3Hepr~~ ,-KBaH
Ta. nO.q06paHHaR Ton~~Ha KOHBepTopa ~ 20% XR RBnReTCR HeKotop~M 

KOMnpo~~ccH~M Bap~aHTOM. 

PHc.l. CxeMa pacnono~eHHH KOH
BepTopOB /K/ H MHmeHeM /T/ AnH 
5-MeTpOBOM CTpHMepHOM xaxepsi , 

* HMeIDTCH B BHAY qaCTHqbl X H X2 c Mac~aMH 3510 M3B/c2 

H 3555 M3B/c2 / 9/ . 
1 

2 

3. KOHCTPYKU~R KOHBEPTOPOB 

MaTep~anOM .qnR KOHBepTop08 õsrno auõpaao CB~H~OBoe c rexno 
MapK~ T$5 /XR = (2,2±0,1) CM/. 6~n~ ~ar0TOBneH~ nnaCT~H~ paa
MepOM 43x18 CM 2 

~ 43x38 CM 2 cpe.qHeH Ton~~HO~ 0,47 CM. Ha OCHO
se 3T~X nnaCT~H .qnR Ka>K.qoro Bap~aHTa 4YBCT8~Te~bHoro 06beMa 
KaMep~ 6~no c06paHO no nRTb KOHBepTop08, nepeKp~Ba~~~x nonepe4
uoe ceveuae KaMepbl n~60 B cpe.qHeM aaaope - 3 WT., n~60 80 scex 
Tpex aaaopax - 2 WT. /cM.p~c.1/. nOBepxHocTb cTeKna OKneeHa 
cnoeM 6YMar~ ~n~ TKaHb~, npon~TaHHoH 3noKc~.qHO~ cMonoH. 3TO 
CAenaHO .qnR Toro, 4T06~ HeCKonbKO crna.q~Tb peaK~H CKa40K Ben~
4~Hbl .q~3neKTp~4eCKO~ npOH~uaeMOCT~ ua r paanue "crexno-r-aa'! 
/KOHCTaHTa .q~3neKTp~4eCKO~ npOH~4aeMOCT~ CB~H~OBoro CTeKna 
E ~ 7-8, a 3noKc~.qHaR CMona ~MeeT E ~ 2,4/, a TaK>Ke .qnR Y8en~
4eH~H MexaH~4ecKoH np04HocT~ KOHBepTopoB. Bo ~a6e>KaH~e 6n~KoB 

~ OTpa>KeH~H Ha nOBepxHoCT~ CTeKna HaHeceH cno~ 4epHo~ KpacK~. 

B nnac ruaex aupea aaa oraepcr ua .q~aMeTpOM 7 CM .qnR npOXO>KAe
H~R nepB~4Horo nY4Ka. nOCKonbKY nY40K OTKnOHReTCR MarH~TH~M 

noneM, ~eHTp~ OTBepCT~H CMe~eH~ OTHOC~TenbHO OC~ C~MMeTp~~ KOH
aepropoa . TaK .KaK 3IleKTp~4eCKoe norte "BbITeCHReTCRII .q~3IleKTp~

KOM, TO B Hénocpe.qCTBeHHO~ 6Il~aOCT~ OT KPOMK~ OTBepCT~R 06pa
ayeTcR 06IlaCTb ero nOB~weHHOH HanpR>KeHHOCT~. n03TOMY KpOMKa 
~30n~pOBaHa OT pa604ero raaa KaMepbl. B Bap~aHTe c 5-MeTpOBOH 
CTp~MepHO~ KaMepo~/4/ .qnR 3TOH 4eIl~ CIlY>K~T cno~ nnaCT~n~Ha, 
HaHeceHH~H nq nep~MeTpy OTBepCT~R, a B Bap~aHTe .qBYXMOAYIlb
HOH KaMePb/ 5/ «oaaepropu ~Me~T ua OTBepCT~~ 060n04KY, aenoriaeu
HY~ $peoHoM-12 /p~c.2/. 060n04Ka COCTO~T ~a neHonOIl~CT~pOIl08~X 

/nC-100/ Kone~ ~ .q8YX .qOH~weK. AOH~WK~ B~.qaBIl~BaIl~Cb ropR4~M 

cnoc060M ~a IlaBcaH080~ nIleHK~ TOIl~~HO~ 50-70 MKM. Bce .qeTan~ 

060Il04K~ CKIleeH~ 3nOKc~.qH~M KneeM. 
CTeKIlRHHwe nIlaCT~H~ KOHBepTopa, p~cnOIlaraeMoro B OT.qeIlbHOM 

aaaope cTp~MepHo~ KaMep~,aaKIl~4eHW B paMKY ~~ B~H~nIlaCTOB~X 

nnaHOK c naaOM. PaMKa paa60pHaR - ee rop~aOHTanbH~e nIlaHK~ 

cxneeusr 3noKc~.qHO~ CMonOH 
co CTeKIlRHH~M~ nIlaCT~HaM~, 

o a BepT~KanbH~e nnaHK~.aaKpen

neH~ Ha 60KOB~X CTeHKax KaMe
p~. KpenIleH~e CTeKOIl B naaax 

PHc.2. CxeMa H30nH~HH nyqKO
Boro OTBepCTHH B KOHBepTopax: 

nnACT\o1m1H a/ B AByxMoAynbHoM CTpHMep
HOM KaMepe; Õ/ B nHTHMeTpoHl5 
BOM KaMepe. 
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PHc.3. CxeMa KpenneHHH KOHBep- ' 
TOPOB: ai B AByxMoAynhHoH CTpH
MepHoH KaMepe; 61 B nHTHMeTpo
BOH KaMepe. 

KOHBEPTOP 

.010 PAntOMl-1 Hlt1EBAR 
nnAHKA 

nnACTl-1m1H 

PHc.4. ai KpenneHHe HapY~Hb~ ~ ---3nEKTPO,ll 

KpOMOK 4-ro H 5-ro KOHBepTO- , 
BV\HV1nnACTOBARpOB B 5-MeTpoBOH CTPHMepHOH 

nnAHKA 
KaMepe; 61 H30nHQHH KpOMKH 
KOHBepTopa B o6nacTH ceTO~ KOHBEPTOP 
Horo 3neKTpoAa KaMepw. 

---~ 

a	 6 

BepTlt1KanbH~X nnaHOK - cs060AHoe, 4TO lt1CKn~4aeT MeXaHlt14eCKlt1e Ha
rPYSKlt1 Ha CTeKno nplt1 Ae$opMa~lt1lt1 60KOB~X CTeHOK KaMep~. KOHCT
PYK~lt1R KpenneH~R HeCKonbKO paSnlt14aeTCR B ABYX Baplt1aHTaX CTPlt1
MepHO~ KaMep~ /plt1c.3a,6/. KpOMe Toro, B 4eTBepTOM lt1 nRTOM KOH
aepropax 5-MeTpOBoro aapuaara KaMepbl HapY>l<Hble, saseMnfleMble ce
r ovuue anex'rponu nplt1>l<lt1MaIOTCR c BHeWHe~ CTOpOHbl ripa nOMOl4lt1 AlO
pan~Mlt1Hlt1eB~X nnaHOK /plt1c.4a/. BOSMO>l<H~e l4enlt1 Ha rpaHM~ax I'KOH
BepTop-3neKTpOA1 1 lt1 IIKOHBepTop-3neKTpOA-KOHBepTopll aanonueua 

l	 
PHc.6. CneKTp 3~eKTHBHb~ Macc 
ABYX ,-KBaHTOB C y~eToM 3~~eK

THBHOCTH HX perHCTpaQHH B CTpH
MepHoH KaMepe.r. 

I 

3
 nlt160 noponoHoM, nlt160 nnaCTlt1nlt1

HOM, rnaBH~M 06pasoM, AnR B~
TeCHeHlt1R pa604ero rasa lt1S ~enlt1 

t 

/plt1c.46/. 
HeKoTop~e paSnlt14lt1R B K9HCT

50 PYK~lt1lt1 KOHBepTopoB AnR ABYX 
Tlt1nOB KaMep He nplt1Benlt1 K CKonb
Hlt16YAb saMeTH~M OTnlt14lt1RM B Ka
4eCTBe CHlt1MKOB. 

nocne nOMe~eHlt1R KOHBepTopOB 
B CTplt1MepHble KaMepbl õuno OTCHR

o 150 300 450 600 TO B Baplt1aHTe/ 51 280 T~C. $0
2

M~~ (M38/c 1 Torpa$lt1~, B saplt1aHTe / 41 
2]0 T~C. Tlt1nlt14H~e cnY4alt1 KOH

aepClt1lt1 raMMa-KBaHTa nOKasaH~ Ha" $oTorpa$lt1RX /plt1c.5a, 6/. 
T04HOCTb B lt1SMepeHlt1lt1 3Heprlt1lt1 ,-KBaHTá OKasanaCb AocTaT04Ho~ 

AnR AeTeKTlt1pOBaHlt1R nO-MesoHoB. 
B cneKTpe 3$$eKTlt1BH~X Macc 2 ,-KBaHTa /plt1c.6/ Blt1AeH MaKClt1MYM 

B 06naCTlt1 Macc~ nO-MesoHa. $opMa cneKTpa B 06naCTlt1 MaKClt1MYMa 
Onlt1C~BaeTCR pacnpeAeneHlt1eM raycca co CpeAHlt1M SHa4eHlt1eM Macc~ 

nO-MesoHa, paBHblM < mnQ > = 131 M3B/c2 lt1 cpeAHeKBaApaTlt14HO~ 
OWlt16KO~ o = 18 M3B/c2 

• 

4. 3AKJ1I04EHHE 

PeweH~ MeTOAlt14eCKlt1e Bonpoc~ no paSMe~eHlt11O Ha60pa raMMa-KOH
BepTopOB lt1S CBlt1H~OBOro CTeKna B TpexsasopHo~ CTplt1MepHO~ KaMepe 
rny6lt1HO~ 80 CM. B OTnlt14lt1e OT npeA~AY~lt1X 3KCneplt1MeHTOB~ B KOTO
p~x KOHBepTop~ lt1CnOnbSOSanlt1Cb TonbKO AnR lt1AeHTlt1$lt1Ka4lt1lt1 3neKT
60HOB lt1 ,-KBaHToB,. B Hawe~ pa60Te BnepB~e ocymecTBneHo lt1SMepe
Hlt1e 3Heprlt1lt1 ,~KBaHToB, n03BonR~iee BOCCTaHOBlt1Tb lt1MnynbcH~e 

lt1 yrnoB~e cneKTpw nO-MesoHos/ 10 • 

ABTOP~ B~pa}f<a~T lt1CKpeHH~1O 6naroAapHocTb na60paHTaM nBTA

J sa npOBeAeHlt1e lt1SMepeHlt1~. 

PHC.S, ~OTorpa~HH THnH~Hb~ cny~aeB KOHBepCHH. 
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BaHHHKOB A.B. H Ap. 13-87-714 
KOHBepTophI B cTpHMepHoH xaxepe xar-mrrnor'o 
cneKTpoMeTpa PHCK 

B CTpHMepHOH KaMepe MarHHTHoro cneKTpoMeTpa PHCK rrpH 
rrpoBeAeHHH 3KcnepHMeHToB no H3y~eHHro 3KcKnro3HBHb~ npo~ec

COB pOJK)J;eHHH J /'l'-~acTH~ H npHMbIX MWOHHbIX nap B n-C-CTonK
HOBeHHHX, a TaK~e qaCTH~ c 60nbillHMH rrOrrepeqHbllim HMTIynbca
MH B n- (p, d, C, Cu, Pb)-CTonKHOBeHHHX npH 3HeprHH 38 r3B 
Hcnonh3yeTC5I Ha60p raMMa-KOHBepTopOB, H3rOTOBneHHhIX H3 
CBHHIJ;OBOrO c rexna MapKH T<llS. OrrHChIBaeTCH KOHCTPYKIJ;HH KOH
BepTopOB H MeTogHKa HX Hcnonb30BaHHH B CTpHMepHOH KaMepe. 
BnepBwe c nOMOmbID 3TOH MeTOAHKH ocymecTBneHO H3MepeHHe HM~ 

nynbcHwx H yrnoBwx cneKTpOB ~-KBaHTOB. 

Pa60Ta BhIITOnHeHa B JIa60paTopHH HgepHbIX npoõrrex OH51H. 
Jlpenpaar Oõsenaaeaaoro HHCTHTyra anepnsrx accnencaaaaã. Lly6Ha 1987 

ITepeBoA O.C.BHHorpagoBoH 

13-87-714 
Converters in Streamer Chamber of RISK 
Magnetic Spectrometer 

Bannikov A.V. et aI. 

A set of gamma-converters made of lead glass TFS was 
used in the experiments on the study of exclusive proces
ses of production of J/'l' particles and direct muon pairs, 
in	 n-C-interactions, as well as of particles with a high' 
transversal momentum in n-(p, d, C, Cu, p'b)-interactions 

at 38 GeV in the streamer chamber. Construction of conver
ters and method for using them in the streamer chamber are 
described. The momentum and angular spectra o; ~'s were 
measured for the first fime using such a method. 

The investigation has been performed at'th~Laboratory 
of Nuclear Problems, JINR. 

Ilperrpaar 061>e,llHHeHHOrO HHCTMTYTa H,llepHbIX accnenoaaaaã. Lly6Ha 1987 


