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jNekrasov K.G.! Pl3-92-513 
Dualcoordinate Multiwire Proportional Chamber for SIN DR UM 
Spectrometer 

Dualcoordinate multi wire proportional chamber has been constructed at the 
JINR Laboratory of Nuclear Problems. Its construction, production technology 
and operation characteristics are described. This chamber will be used in 
spectrometer SIN DR UM. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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0To IIOCJle):\HSLII pa6oTa He):\aB

HO ywe):\wero HO :>KHOHH oaMe

'laTeJibHOrO q>BOHKa-oxcrrepH-. 

MeHTaTopa, xaHµ;Hp;aTa q>HOH

IO-MaTeMaTH'leCKHX Hayx, Be

Tepa.Ha Benmmii 1 OTe'leCTsee

uoii BOHHhI, aeTepaHa TPYAR 

KoHcTaHTHHa I'pHropbeBu11a 

Hexpacoaa. 

JJ,JU1 oxcrrepHMenTa no noHcxy rrepexoµ;oa Ml()QHHH-aHTHM10onnii:, rrpoao

Jl.BMoro Ha "Meoonnoii: q:,a6puxe" PSI (illaeii:n,apu.n) [11, B JUIII OIUUI 
COOJl.aHa IJ,HJIHH}:\pH'IeCKaJI ABYXKOOp}:\HHaTHaJI nponopD,HOHaJlbHae: xa

Mepa ):\HaMeTpOM 640 MM (puc. 1). B 011.ffll xaMepbl Il0):\06Horo THIIa 

Jl.JUI cnexTpoMeTpa APEO [2] cooµ;aBanHCL no TexnonorH:U,OTJIH'IHOH OT 

npoHSIToii B PSI ;ri;n.n cnexTpOMeTpa SINDRUM. IlooToMy AJISI coxpa

HeHBSI pSI}:\a TeJCHH'leCKHX napaMeTpOB cnexTpOMeTpa ITOTpe6oBaJIOCb 

paopa6oTaTb HOBYIO TexHonorn10, oco6eHHOCTH KOTOpoii H npHBO;IVITCH 

B CTaTbe. 

2 Texau-qecxue napa.MeTpbI Ka.Mepbl 

lloroToBJieHHBJI B JUIII xaMepa, HMeHyeMae: B cnexTpoMeTpe SINOR UM 
IaMepoi Ho~ep V, no CBOBM · reoMeTpH1IeCKHM na.paMeTpaM ):\0JllKH8. 

6b1Tb cornacosa.Ha c BHyTpeHHeii xa.Mepoi HOMep IV u CIJ,HHTHJIJU[Il,BOH

HhlM ro;ri;ocxonoM, 'ITO noTpe6oB8JIO coxpa.Hemra :ecnOJILOyeMoii B PSI 
IOHCTPYKIJ,BH q>na.Hiiea Ka.Mep H ne11aTHblX nna.T AIDI pacnaii:KH aHO}\HbIX 

npoaono11ex H cTpnnoB xaTOAHblX nosepxnocTeii. <I:>nann;1,1 noroTaBJIH

BaJIHCb CKJieHBa.HHeM OITOKCHAHblM :xneeM IlOJIOC CTe:XJIOTe:XCTOJIBTa TOJI-



m;nHoii: 0,5 H 1,0 MM c nocJiep;yron~eic xoppeKD;HeH T0Jlll~HHJ,J. OcnoBHbie 

TexHH'leCKHe napa.MeTpbl KaMep1,1 npHBeAeHbI B Ta6JIHIIe 1 H Ha pHc. 2. 

Pnc. 1: 06iun:a BRA KaMepu. 
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Pnc. 2: Ce'IeHHe qmaH.o;a KaMephl. 1 - aHOAHhle npoBoJioqxu; 2 - xa.
T0AHbie noBepXH0CTH (yTonm;eHHOH JIHHHei noxaoaH BHYTPCHHHH xa

Top;,coBMem;eHHhIH c onopJibIM D;IDIHHAPOM); 3 - raooBble ynnoTHeHH.llj 

4 - pao'bCMI,l RH0;I\HblX npoBOJIO'leK; 5 - pao'beMbl KRT0;t\Hl,lX CTpHII0Bj 

6 - OJICMeHT xpenJieHWI xaMepbI B ycTaH0BKCj 7 - OJieMeHT,CB.IIOblBa

IOW:HH V H IV x:aMep1,1. 

Ta6Jmu;a 1: OcHoBHI,re TexHH'!ecxne napaMeTpbI xa.Mepbl 

O6m;WI }\mIHa KaMepLI (L) 1042 MM 

AKTHBH8JI AJIHHa 8.H0AHblX npoB0JIO'ICK (1) 800 MM 

,Il;naMeTp CJI0JI aH0AHbIX npoB0JI0'IeK 640 MM 

l!HCJIO aHOAHlilX rrpoB0JI0'leK 1024 

PaccTOJIHHe Me:lKAY aH0AHhlMH rrpoBoJI0'IKRMH 1,96 MM 

,Il;naMeTp anOAHI,lX rrpoBoJio'Iex (ooJio'IeHbIH W+Re) 20 MXM 

HaTJI:lKeHHe aHOJ\HblX 11poBoJ1o'!eK 75 r 

,Il;HaMeTp BHyTpeHHero xaTO;t\a 632 MM 

,Il;HaMCTp BHCWHero xaToAa 648 MM 

l!HCJIO C'rpHilOB BHYTPCHHero xaT0Aa 316 

"tJ:HCJIO CTpHII0B BHenmero KRTOAR 324 

illupHHa CTpHIIOB 4 MM 

PaccTOJIHHe Me:lKAJ cTpurraMH 0,5 MM 

Pa6o'IHH rao 49,9% Ar + 49,9% C2 Hs+ 0,2% <PpeoH-13Bl 
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3 OnopHbIH :a;unuuµ;p KaMepbI 

B xa.Mepax-rrpoToTurrax (xa.Mephl I - IV, uoroTOBJieHHhle B PSI) Btty

TpettHHH H Bttenrnuii xaTOJ\HI,ie n;HJIHHAPhl SIBJIJIIOTCJI onopHhIMH, T. e. 

Harpyoxa HaTSIHYThIX aH0,1\HbIX rrpoBOJIO'ICK rrpnKJiaALIBaeTCJl K o60HM 

D;HJIHHAPaM. B HOBoii xaMepe B Ka'lecTBe orropnoro ncrronwyeTCSI TOJILKO 

BHyTpeHHHH D;HJIHHAP, BhIJIOJIHeHHhIH HO nancatta. JipmieAeHHbTR pac

'leT [3) rroxaoan, 'ITO AByxpaTHhIH oarrac no ycTOR'fHBOCTH o6ecrre'fH

BaeTCSI TOJIIIUIHOH naBcatta 0,4 MM. llnH KOHTpOJlhHbIX HCTihITaHuii 6bIJI 

CKJleeH Il;HJIHHJJ;P HO (p;Byx CJIOeB JlaBCaHa TOJIIIUIHOH 0,175 MM) p;naMe

TpOM 640 MM H BhICOTOH 850 MM. IIoMepSIJiach oceBaa Ae<f>opMaa;HH 

Il;HJIHHp;pa B.OaBHCHMOCTH OT BeJIH'IHHbl Harpyoxu. PeoyJlhTaTbl llCilbl

TaHHH npnBe}\eHhI Ha pnc. 3. Paopyrnettne D;HJIHHAPa HacTyrrnno npn 
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Ko3q>cp114ueHT TeMnepcrrypHoz.o pacw.- cJ. 

of. T0.6A • 2, 7• 1 o•yac 
OC. 3KCO ;;;;;' 1,25• 10-Y•c (npu2Q°c) 

20 22 24 26 28 30 32 ·c 
PHc. 3: Harpyoo'lttaa xapaKTepHCTHKa unopttoro u:n;1utt1wa. 
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narpyoxe 170 xf. TaxnM 06paooM,TOJ1JWIHa pa6oqero orropHoro a;u

JIBHApa 61,1na Bb16patta paBHoii 0,35 MM. 

JJ;nH cooAaHB.fl BHyTpettHei xaTOJ\HOH noBepxttoCTB tta onopHhlH n11-
J1HHAP HaxnenBanCSI CJIOH naBcatta TOJlll.l;HHoi 0,05 MM c·npuxneeHHhIMH 

TIOJIOCKaMH aJIIOMHHHCBOH q>OJihrH TOJlll.l;HHOil 6 MKM. CyMMapuaa TOJI

ll.l;HHa BHyTpettHero D;HJIHHAPa B peoyJihTaTe oxaoaJiach paBHoii 0,41 MM. 

PaonepTKa xaTOAHoi noBepxuocTH rrpuBeAeua Ha puc. 4. Yron HaKJIOHa 

cTpHJIOB coBrraAaeT c HaKJIOHOM 6oxoBoi JIHHHH paoBepTKB. B cxo6xax 

yxaoaHbl paoMephl KaTOAHOH JIOBepXHOCTB BHCllIHero Il;llJIHHAPa, 

:xD 

~ 

7c.D= 1985AB65 ( 2035.752) 

ol"' 0, 7161972 
Puc. 4: PaoBepTKa KaTOAHOH rroBepXHOCTH. 

4 CoopKa H IOCTHp0BKa KaMepbI 

C6opxa KaMepbl Ha'IHHaeTC.fl C rrpBKJleHB8HBJI BHyTpeHHero uecyll.l;ero 

D;HJIBH;r\pa x OJieMeHTaM <f>naun;eB (pH<.'. 2, rroo. a., B ). AmoMHHHeBhJe 

TIOJIOCKH KaTOAHOro CJIO.fl C IIOMOIUhlO npoBO:r(.flIUero KJie.fl coenHHSIIOTC.fl 

c KOJILn;eBblMH rre'IaTHhlMH rrJiaTaMn BhIBOJJ:a umpopMan;irn. Ha OJJ:HOH 

CTOpoHe KaMepbl rrpHTiaHBaIOTCJl 16-KOHT3KTHble paobeMhl Jl:JIH Bhl

BOJJ:a curHanoB co cTpHIIOB. Ha JJ;pyroii conpoTHBJleHHH 0,8 MOM, 06ec-

11e'IHBaIOll.l;He nynenoii rroTenn;HaJI cTpnrroB. K TIOJJ:roToBJ1c11uoii: TaKHM 

o6paooM c6opxe rrpuxnennaeTcSI KOJILn;cnaa rrJiaTa AJIH pa.crraiixn ano~

HbIX rrpOBOJJO'JeK. ff OCJie rrpnrra1rna.mrn aHOHHhlX rrpoROJJO'JeK, paO'M'MOB 
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AJIJI BLIB0}:\8. CHrHaJI0B C HHX H 0JieMeHT0B C'beMa HHq>OpMaD;HH BHyTpeH-

HHH M0}:\yJil, xaMep.1,1 JIBJIJieTca oaBeprneHH.l,IM H pao6opxe He rro;u:ne)KHT. 

Ha 0T0M aTarre rrpoB0AHTC.11 IOCTHp0BXa JIOJiroKeHHJI cepe;u:HHl,I rrepBoro 

CTpHIIa OTHOCHTeJII,HO rrepooii rrpoBOJI0'IXH Ha ypoBHe Me;u:HaHHOro ce

'leHHJI xaMepbI. 

BueillHm xaTOJ\HhlH D;HJIHHAP BhlIIOJIHeH HO ABYX JIHCTOB JiaBCaHa 

TOJIIIJ,IDIOH 0,1 MM. Ha BHyTpeHHIOIO rroBepxnocTL n;HJinH;o.pa rrpe}:\Bapn

TeJILHO HaxJieHBaIOTCJI CTpHIII,I, Tomrµrna CTeHOX BHeurnero D;HJIHH}:\pa 

BbI6HpaeTca HO coo6pa)KeHHii ycToi'IHBOCTH ero rrpH BOOAeiicTBHn no-

6LITO'IHoro p;aBJieHHJI pa6oqeii raooBoii cMecH. C6opxa BHernuero Mo

AYJI.11 ocyll.\eCTBJI.lleTc.a: B noCJie;u:oBaT~bH0CTH, no;u:o6noi c6opxe Bny

TpeHnero M0AJJI.11. OxoH'laT_eJihHaa: c6opxa xa.Mepbt 3aaepwaeTcll acTaa

KOii . Me)Key BHyTpeHHllM ll BHeWHllM M0;IJ.YJI.IIMH panpeoaHHl,IX KOJib

n;eBLIX q>naHn;eB (pnc. 2, noo. c) H repMeTnonpy10~ pa6o'IIIH o6'beM 

peo:e:uoB1,1x xonen;. B oaBeprneHHe no noJio)KeHHIO nepBoii rrpoBoJIO'IKH 

onpe;o.eJIJieTCJI Ha ypoBHe Meµ,naHHoro ce'leHHJI xaMep1:,1 oTxnonenue ce

pe;IJ.HHLI rrepBoro CTpHna BHernHero KaTo;u:a 0TH0CHTeJihH0 nepBoii rrpo

B0JI0'IKH. B OTOH X0HCTpyxn;HH :»e:eCTX0CTI, c6opxH o6ecrre'IHBaeTCJI TO

Jll,K0 TpemieM qepeo BCTaBJieHHble paopeoHI,Ie q>JiaHD;bI H pe0HH0Bbie 

YIIJI0THHTeJIH, 

5 CxeMa n:e:Taue:.s: ICaMepbI 

B cooTBeTCTBHH c npHHJIToi cHcTeMoii rrnTaHH.fl xaMep crrexTpoMeTpa 

SINDRUM BLicoxoe Harrp.a)KeHne rrpnxna;r1.1,1BaeTCJ1 x ano;r1.111>1M rrpoBo

JI0"'IKaM, IlOOToMy xa)K;u:aa: npoB0JI0'IKa crumaHa c coce;r1.Heii conpoTHBJie

HHeM 0,5 MOM, a BbICOX0e Hanp.ll)KeJme no;r1.aeTC.fl qepeo conp0THBJie

HHe 0,5 MOM, Ha KR:>KJO'IO 32-10 ripoBoJio'lxy. CnrHaJihl c aHo;u:oB cHnMa

IOTCJI qepeo BLlCOKOBOJibTHbIH .K0HAeHcaTop E!MKOCTbIO 500 n<l> (pnc. 5 ). 

KaTO;IJ.HLle noBepxH0CTH HMeIOT HyneBoi noTeHD;HaJI, 'ITO o6ecne'IH

BaeTca C0eAHHeHHeM .KR)KA0ro CTpnna C oeMJiei 'lepeo corrp0THBJICJIHe 

0,8 MOM. Bo no6eJKattne MeJKanexTpo;u:H1>Ix npo6oeB B cncTeMe nuTa

HH.ll :e: BhlBo;o.a HHq>opMan;HH Bee aJieMeHThl JIO.KpbIThI 0~THhlM JlaKOM. 
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Pnc. 5: 8JieKTpll'ICCKaJl cxeMa IIHTaHll.fl u C'heMa. HH<pOpMan;nH c auo;u:on_ 

KaMepbI. 

6 XapaICTepBCTIIICII pa60TbI KaMepbI 

IloCJie HarronueHH.fl xaMep1:,1 raooBoii: cMec1,10 

49,9% Ar+ 49,9% 0 2 H 6 + 0,2% CPpeon-13Bl 

H TpeHHpOBKH ee 0JICKTPO;IJ.OB JIOCJie_n.onaTe.JU,HJ,JM TTOBblUJeHBeM BhICO

xoro Harrp.11:>KeHn.11 TeMHOBoii TOK ycTanoBHJIC.fl Ha ypoBHe 3 MKA rrpn 

Hanp.11JKeHHH 2,8 xB. 8To HanpmKeHue COOTBeTCTByeT H8.'laJIY JIJia'l'O 

(pnc. 6). KaMepa ncn1>1TbIBaJiac1> go uarrpmKenn.11 3,05 xB. ,Un.11 CHJITH.fl 

C'IeTHbIX xapaKTepnCTHK KaMepbl HCilOJibOOBaJI8.Cb perHCTpnpyIOI.I.\aJ.I 

onexTponnxa.coo;u:aHHaJI B JIJIII OIIJIII cnm:i;11an1:,no p;n.a: cnexTpoMeTpa 

SINDRUM H rrony'IHBillaJI B PSI HaoBaHHe ,UYBHA. Ha p11c. 7 npuBe

;rI.eHa fHCTOrpaMMa npoq>HJI.fl nyqxa OT KOJIJIHMHp0BaHH0fO HCTO'IHHKa 

Sr90 
1 CH.flTOro c noM0I.I.\hIO CHCTCMhI ,U:YBHA rrpu nopore ;u:ncxpnMHHa

IJ;HH 0,8 MXA. 

C11rHaJI1>1 cxaTOAHhlX noBepxHocTei noCJie yc11neH11.11 nocTynaroT -

Ha cxeMy aMIIJIHTYAHoro aHaJIHoa. ToqnocTh onpe;u:eneHH.fl BTopon, Tax 

HaoMBaeMoii Z-xoop;u:HnaThI, oanncnT B ocHoBH0M OT reoMeTpH'Iecxoii 

TO'IH0CTH pacn0JIO)KCHHJI CTpHIIOB, norpeillHOCTh KOTOpbIX OIJ;eHHBa

eTC.fl B 0,1 MM, H OJICKTpOHHKH aMJ1JIHTy;u:11oro aHaJIH0a. 

Ha HaCTOHI.I.\CC BpeMJI KaMepa. ycrreumo OTpa6oTaJia. B MeT0AH'Ie

CKHX ceaucax no rroncxy nepexo,II,OB MIOOHHH-8.HTHMIOOHBH R COCTaBe 

crrexTpoMeTpa SJNDRUM. 
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Puc. 6: 8cpcpeITUBHOCTl> 

ll:aMepLI B oaBUCUMOCTU 

OT HaITpJl:lKeHBJI. 
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Puc. 7: I'ucTorpa.MMa npo<f>mIJI nyqx:a. 
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