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ronoaaTIDK B.M. H AP· P13 - 10422 

nponopUHOHanbHBH KaMepa HH3KOI'O AaBneHHH C Bb!COKHM 

npOCTpaHCTBeHHbiM paapellieHHeM 

11ccneAOB8Hbl xapaKTepHCTHKH nponopUHOHBnbHOll: KaMepbl HH3KOI'O 

ABBneHHH, npeAH83HaqeHHOll: AnSI pei'HCTpaUHH SIAep OTAaqH B 9KCnepHMeH

TaX c renHeaoll: crpyll:uoll: MHWeHbro. 3uepreTHqecKoe paapeweuue KaMephl 

AnSI anhtl>a-qaCTHU c 9Hepi'Hell: 5,2 MaB t'l.E/E = 16,8%. npoCTpaHCTBeH

HOe paaperneHHe a = 40 MKM, 

Pa60T8 BbinOnHeHa B na6opaTOpHH BbiCOKHX 9HeprHll: 0115111, 

llpenpBHT 061.e,llBReHHOrO BRCTRTYT& ·~ep&WX RCCJJe~OB&RRi • _ny6R& 1977 

Golovatyuk V.M. P13 - 10422 

Low Pressure Proportional Chamber of High 
Space Resolution 

The characteristics of the proportional chamber 
filled with hydrocarbons vapor at pressure several de
cades of torr have been studied. The chamber is aimed 
to detect the recoil nuclei at experiments with helium 
jet target. The chamber energy resolution for 5.2 MeV 
alfa-particles is t'l.E/E -::. 16.8%. The space resolution 
is a = 40 mkm. 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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BeeoeHue 

)J;n.s: perHCTpau;HH .s:~ep OT~aqH 3 He H 
4 He C :meprH.s:

MH 10+40 M3B B 3KcnepuMeHTax no p-He -pacce.s:HHIO 
pa3pa6oTaua H Hccne~osaua nponopu;Houam.ua.s: KaMepa 
/IlK/ HH3Koro ~asneuH.s:. IlK npe~ua3aaqeua ~.a: pa3Me
ID;eHH.S: B BaKyyMHOB KaMepe YCKOPHTen.s: H pa6oTaeT Ha 
napaX yrneBO~OpO~OB npH ~asneHHH HeCKOHLKO ~eC.S:TKOB 

MM pm.cm. 

IlponOpijUOHQ/IbHQJI KaMepa 

Pa6oqa.s: nnoiD;a~L IlK - 60x40 MM 
2

· 3neKTpo~w Ka
Mepw HaMOTaHLI C warOM 2 MM, aHO~Ha.S: llHOCKOCTL 
30noqeHOB BOHL~paMOBOB npOBOHOKOB ~HaMeTpOM 20 MKM, 

KaTO~HLie llHOCKOCTH - npOBOHOKOB H3 6epHnnHeBOB 6poH-
3LI ~HaMeTpOM 100 MKM. Me)K3neKTpo~Hoe paccTo.s:HHe 
KaMepLI COCTaBn.s:eT 6,2 MM. CTeKnoTeKCTOHHTOBLie paM
KH IlK llOMeiD;eHLI B MeTannHqeCKHB repMeTHqHLIB 60KC 
C TOHKHMH Maii:napOBLIMH OKHaMH. 06ID;HB BH~ IlK llOKa3aH 

Ha puc. I. 
IlpHHu;HnHanLHa.s: cxeMa IlK npe~cTasneHa Ha puc. 2. 

Koop~HHaTHa.s: HH~opMau;H.s: CHHMaeTc.s: c KaTo~oB IlK npH 
llOMOID;H 3HeKTpOMarHHTHLIX HHHHB 3a~ep)KKH jn3/ /1/. Ilpo
BOHOKH KaTO~HLIX llHOCKOCTeB, HaMOTaHHLIX OpTOrOHanL
HO, 3a3eMneHLI qepe3 conpoTHBneHH.S: 260 KOM. 

OcHoBHLie napaMeTpLI nHHHii 3a~ep)KKH: 
ITOrOHHa.S: 3a~ep)KKa T x = 68 HC/ CM, T y = 92 HC/ CM; 

HMne~aHc nHHHB ... 1 ,0 KOM; 

reoMeTpHqeCKHe pa3MepLI HHHHB 80x35x3 MM 3 

60x35x3 MM 
3; 

MaKCHMaHLHa.S: senHqHHa 3aTyXaHH.S: CHrHanOB :s; 10~. 

H 
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Puc. 1. 06UIUU euo nponopijUOHOAbHOU KaMepbt. 

Puc. 2. 
Mep&t. 
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3aBHCHMOCTH, xapaKTepH3YIOIUHe JIHHeHHOCTH JIHHHH 3a
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Puc. 3. XapaKmepucmuKu AuHerlHocmu JI3x u JI3y. 

PezucmpupyJOflla.R 3AeKmpoHuKa 

CHrHaJibl c ll3 H auo~Hoii nnocxocTH ITK qepe3 xoax
cHaJibHblii Ka6eJib ~JIHHOH - 0,5 M no~aiOTC.H Ha BXO~bl 
JIHHeHHbiX ~HclJcllepeH:QHaJibHbiX npe~yCHJIHTeJieii C pery-
JIHpyeMbiM xo3cWIH:UHeHTOM ycHneHH.H. MaxcHMaJibHa.H Be
JIHqHaa Ko3cWIH:uHeHTa ycHneHH.H Kmar 300. XapaxTepH
CTHKH npe~yCHJIHTeJieH JIHHeBHbl B ~Hana30He BbiXO~HOrO 

CHrHana ~o 1,5 B. YpoBeHb wyMoB, npHBe~eHHblii xo Bxo
~y, COCTaBJI.HeT - 15 MKB. 

CHrHaJibl c npe~yCHJIHTeneii nocTynaJOT Ha BXO~bl ycH
JIHTeneii-~HcKpHMHHa TopoB, BblnonaeHHbiX B cTaH~apTe KA-
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MAK. Bhlxo,nuoii: curuan .nucKpBMBHaTopa npe,ncTaBJIJieT 
co6oii BMnynLc .nnuTeJILHOCTLIO -30 HC /ypoBeHL NIM I, 
nepe,nuuii l}lpoHT KOToporo "npBBJI3aH" K Bepwuue Bxo.nuo
ro BMnynLca. YpoBeHL .nucKpBMBHanuu perynupyeTCJI B 
npe.nenax 30-:-100 MB. 

Co6cTBeuuoe pa3peweuue 3JieKTPOHBKB /npe,nycunu
Teneii:, YCBJIBTeJieii:-,nBCKpBMBHaTOpOB B BpeMJI-aMflJIBTy,n
HOrO KOHBepTopa/ OT BeJIBqBHhl BXOAHOrO CBrHaJia flOKa-
3aHO ua puc. 4. B ,naHHOM cnyqae curuan OT reuepaTopa 

~0 

~ 30 
~ 
" ~ 20 
~ 
~ 10 
~ 
~ D 2 '1 6 8 10 12 fl( 16 Q.. 

fl.JUMU111JJ8a CIJ2Ha.lla /JIJb/ 
Puc. 4. Pa3peweHue pezucmpupyro111eil 3AeKmpoHUKU (a) 8 
3a8UCUMOC1flU Otfl aMnAUtflYObl 8XOOHOZO CUZHaAa. 

no,naBaJICJI ua o,nuy B3 naMeJieii: KaTo,nuoii nnoCKOCTB. Ha 
OCB a6cnucc yKa3aHhl BeJIBqBHhl aMflJIBTYA CBrHaJIOB, no
CTynaiOJ:nBX c ll3 ua BXOAhl npe,nycBJIBTeneii:. B pa6oqeM 
BHTepBaJie aMnJIBTYA CBrHaJIOB C IlK pa3peweHBe 3JieKTpo
HBKB COCTaBJIJieT 10 720 MKM. 

3KcnepuMeH1flaA&Hble pe3yA&ma1flbl 

Hccne,noBauue xapaKTepucTBK IlK npu uanonueuuu ee 
napaMB pa3JIBqHhiX yrneBo,nopo,noB noKa3aJio, qTo uau6o-
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nee xopowue pe3yJILTaThl nonyqeuLI c renTaHOM 121 u Me
TBJiaJieM / 3/. 

Ha puc. 5 npuBe,neHhl 3aBBCBMOCTB Benuquuhl curuana 
C aHOAHOH flJIOCKOCTB IlK OT HanpJI)KeHBJI, flOJiyqeHHLie npB 
pa3JIBqHLIX ,naBJieHBJIX napOB renTaHa B MeTBJiaJIJI 
[ ( OCH 3 ) 2 CH 2 ] . 3aBBCBMOCTB CHJITLI c noMOJ:nLIO 3apJI,no
qyBCTBBTeJILHOrO YCBJIBTeJIJI, CBrHaJibl C KOTOpOrO flOCTy
naJIB Ha MHOrOKaHaJILHhiH aMUJIBTYAHhiH auaJIB3aTop. 
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Puc. 5. BeAU'IUHa cuzHaAo8 c nponopfiUOHaA&Hou KaMep&r 
8 3a8ucuMoc•u o• aHOOHozo HanpRxeHUR OAR pa3AU'IHOzo 
HanOAHeHUR KaMepbl. ~Utjpbl Ha KpU8biX - Oa8AeHUe nap08 
8 MM p1fl.C1fl.KaMepa 06Ay'laAaCb UC1flO'IHUKOM aA&gKJ- 'laCtflUij 

241 Am. 

CqeTHLie xapaKTepucTBKB IlK, 3anoJIHJieMoii napaMH 
renT aHa /25 MM p1Tl. C1fl./ B MeTBJiaJIJI /55 B 70 MM p1Tl. c•.f, 
noKa3aHLI ua puc. 6. B 3TBX B3MepeHBJIX /KaK B B ,naJILHeii-
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Puc. 6. Ct~emHble xapaKmepucmuKu IlK npu HanoAHeHuu 
1 :.~Mepbl napaMu zenmaHa t MamuAaAJJ. 

weM/ perHcTpHpoBanHCb anbtlla-qacTHUbl c 3Heprueii: 5,2 M3B 
OT pa,D;HOai<THBHoro HCTO'IHHI<a 241 Am. 

BH,IJ;HO, 'ITO npH pa6oTe c napaMH renT aHa I<aMepa HMe

eT Manoe nnaTo no Hanps:>KeHHIO. BenH'IHHa nnaTo c'leTHbiX 

xapai<TepHCTHI< npH pa6oTe Ha napax MeTHJiaJIH npH ,IJ;aBne

HHHX ~ 50 MM pm. em. o6ecne'IHBaeT Ha,IJ;e:>KHYIO pa6oTy IlK. 

3HepreTH'Ieci<oe paJpeweHHe IlK, JanonHeHHoii: renTa

HOM npH ,IJ;aBJieHHH ... 20 MM pm.cm, COCTaBJIJIJIO ~EIE z16,8t1o 
,IJ;JIH anbtlla-qacTHU c 3Heprueii: 5,2 M3B. BenH'IHHa H xapai<

Tep JaBHCHMOCTH 3HepreTH'IeCI<OrO pa3peweHHJI IlK OT 

,IJ;aBJieHHJI napOB MeTHJiaJIH COBITa,IJ;aiOT C pe3yJibTaTaMH, 

npe,D;cTaBJieHHbiMH B pa6oTe 13 I. 
Tai<, rrpH ,IJ;aBneHHH napoB MeTHnans 70 MM pm. em. 

~E IE :: 19t1o. 
IlpOCTpaHCTBeHHOe pa3peWeHHe IlK H3Me~HJIOCb npH 

noMOIUH I<OJIJIHMHpoBaHHoro anbtlla- HCTO'IHHI<a 
41 Am . Kon

JIHMaTOp BbiCOTOH 12 MM CO ID;eJibiO 40 MKM X 5 MM ycTa· 
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HaBJIHBaJICJI HeiTOCpe,IJ;CTBeHHO Ha I<aTO,IJ;HYIO ITJIOCI<OCTb J<a· 

Mepbl. 

IlpOCTpaHCTBeHHOe pa3peweHHe (a) IlK npH C'beMe HH· 

tilopMaD;HH C I<aTO,IJ;HOH ITJIOCI<OCTH, npOBOJIOI<H I<OTOpO:ii: Ha· 

MOTaHbl napanJieJibHO aHO,IJ;HbiM HHTHM, onpe,IJ;eJIHeTCJI warOM 

HaMOTI<H aHO,IJ;HOH ITJIOCI<OCTH H COCTaBJIJieT - 0,6 MM. 
TID;aTeJibHO uccne,IJ;OBanocb npocTpaHCTBeHHoe paJpewe

HHe B CJiyqae C'beMa HHtiiOpMaD;HH C I<aTO,IJ;HOH ITJIOCI<OCTH, 

npOBOJIOI<H I<OTOpoii: HaMOTaHbl nepneH,IJ;HI<YJIHpHO aHO,Il;HbiM. 

Ha puc. 7 noi<aJaHo npocTpaHCTBeHHoe pa3peweHHe IlK B 
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Puc. 7. IIpocmpaHcmeeHHOe pa3peweHue nponopt~uoHaAbHOii 
KaMepbl. J - cmapmOBblM UMnyAbCOM CAYJICUm CUZHaA C aHO· 
oa. 2 - UHfPOpMaliUJf CHUMaemCJf C OBYX KOHliOB J13. 

JaBHCHMOCTH OT BeJIH'IHHbl aHO,IJ;HOrO HanpH:>KeHHJI npH Ha· 

ITOJIHeHHH I<aMepbl napaMH MeTHJiaJIJI npH ,IJ;aBJieHHH 

70 MM pm.cm. B nepBOM cnyqae /I<pHBaH 1/ curHan c aHo,IJ;

Hoii: nnoci<oCTH fqepe3 npe,D;ycHJIHTeJib H ycHJIHTenb-,IJ;HCI<-
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pHMHHaTop/ nocTynan Ha apeM.II-aMnnHTY.li.HbiH npeo6pa-
30BaTenb H .IIBn.llnC.II CTapTOBbiM. B Ka'leCTBe CHrHana 
"CTOn" HCnOnb30BanC.II CHrHan C O,li,HOrO KOHIJ;a JI3.Bb1XO)J.HOH 
HMnynbc c apeM.II-aMnnHTYJJ.Horo KOHBepTopa nocTynan Ha 

MHoroxaHanbHblii aHanH3aTop. B JJ.pyroM cnyqae /KpHBa.ll 2/ 
CHrHanaMH "CTOn" H "cTapT" .IIBn.llnHCb HMnynbCbl, )J.eTeK
THpyeMble c JJ.BYX KOHu;oa JI3. Yny'lllleHHe npocTpaHCTBeH
Horo pa3peweHH.II onpe,ll,en.llnOCb, B OCHOBHOM, H3MeHeHHeM 
apeMeHHoro MacwTa6a. KpoMe Toro, o6a JJ.eTeKTHpyeMbiX 
CHrHana 6blnH O,li,HHaKOBbiMH no WOp Me. 

Ha puc. 8 noxa3aHbl 3aBHCHMOCTH npocTpaHCTBeHHoro 
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Puc. 8. IIpocmpaHC1118eHHoe pa3peweHue /KPU8ble 1/ u 
pa3peUleHUe 3/leKIIIpOHUKU /KpU8ble 2/ 8 3Q8UCUMOC111U 0111 
QHOOHOZO HanpJIJKeHUJI 0/IJI pa3AU'IHbiX OQ8AeHUU napo8 
Me 111 UIIQIIJI. 

10 

pa3peweHH.II OT aenH'IHHbl aHOJJ.Horo Hanp.II)KeHH.II npH Hanon
HeHHH IlK napaMH MeTHnan.ll npH ,ll,aBneHHH 70 7200 MM p111. C111. 
/KPHBble 1/. KpHBble 2 xapaxTepH3YIOT pa3peweHHe :mexT
poHHKH JJ.n.ll cHrHanoB, perHcTpHpyeMbiX c JI3. CxeMa 
H3MepeHH.II pa3peweHH.II 3neKTpOHHKH noKa3aHa Ha puc. 9. 

Puc. 9 . .5AoK- cxeMa U3MepeHUJI pa3peweHUJI 3AeKmpoHuKu 
om cuzHaAo8 c IIK. 1 - npeoycUAumeAb; 2 - ycuAumeAb
oucKpuMuHamop; 3 - 8peM.R-aMnAU111YOHbiU KOH8epmop; 4 -
aMnAUtllyOHbiU QHQIIU3Q1110p. 

B 3TOM cnyqae IlK o6nyqaeTC.II anbll>a-HCTO'IHHKOM. YxyJJ.
weHHe pa3peweHH.II 3neKTpOHHKH Ha pUC. 8 /no cpaBHeHHIO 
c puc. 4/ CB.II3aHo co 3Ha'IHTenbHbiM pa36pocoM aMnnHTYJI. 
cHrHanoa, nocTynaiOIIJ;HX c xaMepbl. 

BenH'IHHa npocTpaHCTBeHHoro pa3peweHH.II (a) IlK npH 
,ll,aBneHHH napOB MeTHnan.ll 70 MM p111. Ctll. COCTaBn.lleT""40 MKM. 
HexoTopoe yxy,li,WeHHe 3Ha'leHH.II aenH'IHHbl a c yaenHqe
HHeM ,ll,aBneHH.II napoa MeTHnan.ll onpe,ll,en.lleTC.II yaenH'IeHH
eM axna,ll,a pacce.IIHH.II anbll>a-qacTHu;. YxyJJ.WeHHe npocT
paHCTBeHHoro pa3peweHH.II npH 60nbWHX aHO)J.HbiX Hanp.II
)KeHH.IIX 06'b.IICH.IIeTC.II, no- BH)J.HMOMY, paCWHpeHHeM naBHHbl 
B,li,Onb aHO)J.HbiX HHTeH. 

Ha puc. 10 noxa3aHbl apeMeHHble cnexTpbl, xapaxTe
PH3YIOIIJ;He npocTpaHCTBeHHOe pa3peweHHe KaMepbl JJ.n.ll JJ.BYX 
nonO)KeHHH KOnnHMHpOBaHHOrO anbli>a- HCTO'IHHKa. 

3aKAIO&~eHue 

IlponopiJ;HOHanbHa.ll KaMepa C TOHKHMH MaiinapOBbiMH 
OKHaMH, 3anonHeHHa.ll napaMH renTaHa /25 MM pm.cm.j HnH 
MeTHnan.ll /507200 MM pm.cm./ H noMeiiJ;eHHa.ll B aaxyyM
HLiii 06'beM, MO)KeT npHMeH.IITbC.II npH perHCTpaiJ;HH CHnbHO
HOHH3HpyiOIIJ;HX 'laCTHIJ;. 
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Puc. 10. BpeMeHHble cneKJJpw, xapaK11epuay10rque npoc•
paHcJJeeHHoe paapeweHue KaMepbl. PaCCJIOJIHUe Mexoy oey
MJI pacnpeOeAeHUJIMU COOJI6eJICII6yell 700 MKM. l.(eHa OO· 
HOZO KQHQAQ COCJIQ6AJieJI 26 MKM. 

3HepreTH'IecKoe pa3pemeHue ( ~E IE ) ITK nyqme 
20~ AJI.II a ·qacTHI.J; c :meprueii 5,2 M3B. ITpocTpaHCTBeH
HOe pa3pemeHHe KaMepbi( a) COCTaBJI.IIeT- 40 MKM jpuc.8 
H 10/. OcHOBHoii BKJiaA B 3TY BeJIH'IHHY AaiOT cneAYIOIIUie 
cllaKTOpbi: 

a2 = a2 + a2 + a 2 +a2 
KOJinHMSTOpa aneKTpOHHKH pacceSIHHSI JISBHHhie 

CJieAyeT OTMeTHTL, 'ITO a KOJIJIHMST.:::aaneKT • .:-20 MKM. 
KpoMe Toro, a paccesaus npu AaBJieHHH napoB MeTH
nan.ll TaK)Ke COCTaBJI.IIeT OKOJIO 20 MKM. PacrrpOCTpaHe· 
HHe naBHHbi BAOJIL aHOAHOH rrpOBOJIO'IKH H cllnyKTyau;HIO 
3a C'leT 3Toro ee u;eHTpa T.II)KeCTH noKa TPYAHO oneHHTL. 
BnH.IIHHe 3Toro MexaHH3Ma cKa3LIBaeTC.II npu 6onLmux 
AaBJieHH.IIX H 60JILWHX aHOAHLIX Harrp.II)KeHH.IIX. 

B 3aKJIIO'IeHue aBTOPLI Bblpa)KaiOT rny6oKyro 6naro
AapHOCTL A.M.JiaJIAHHY H A.A.Ky3Hei.J;OBY 3a BHHMaHHe 
H HHTepec K pa6oTe, a TaK)Ke IT.B.HoMOKOHoBy, H.A.T.Hn
KHHy, B.,ll;.JiapTeHeBy, IO.r.cl>eAynoBy, H.IT.BonKoBy 3a 
IIOMOlllL B pa6oTe. 
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PyKonucb nocmynuAa e uaoameAbCKuu omoe.11 
4 ,PeepaA.R 1977 zooa. 
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