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BBEAEHHE 

MHoronpOBOJ104Hble nponop1.11-1OHaJ1bHble KaMepbl /MnK/, pa60Ta10l!\He 
npH 60JlbWHX AaBJleHHRX Xe B Ka4eCTBe pa6o4ero ra3a, 4aCTO 1-1cno11b-
3YIOTCR AJlR peweHHR Hay4HO-HCCJleAOBaTeJlbCKHX l-1 npHKJlaAHWX 3aAa4. 
Ha OCHOBe TaKoro THna AeTeKTOpOB CO3AaHbl raMMa-KaMepa AJlR MeAH
LIHHCKOA AHarHOCTHKl-1 ,' 1,2 /. JlHHeAHblA C4eT4HK AilR KPHCTa1111orpacj)1-14e
CKHX HCCJleAOBaHHA 131

1-1 PRA APYrHX np1-16opos. np1-1MeHeH1-1e MnK sw
COKOro AaBJleHHR no3BOJlReT CYl!\eCTBeHHO ynpoCTHTb CoeM KOOPAHHaT
HoA HHcj)OpMal.l~l-1 no cpasHeHHIO C TPaAHLIHOHHWM CL1HHTHJ1J1RL1HOHHWM Me
TOAOM, coxpaHHB np1-1 3TOM np1-1eM11eMoe 3HepreTH4ecKoe pa3peweH1-1e. 
no11y4eH1-1e AOCTaTO4HO BblCOKOA 3cj)cj)eKTHBHOCTH per1-1cTpa1.11-11-1 y-KBaH
TOB C 3Hepr1-1eA AO l 00 + l 50 K3B AHKTyeT He06XOAHMOCTb noBblWaTb 
AaBJleHHe Xe /1-1111-1 CMeCH Ha ero OCHOBe/ AO AeCRTKOB aTMOCcj)ep. 
OAHaKO np1-1 TaKHX AaBJleHMRX 8O3HHKalOT onpeAeJleHHble TPYAHo'cn,' 
HaKilaAblBalOl!\He orpaH1-14eHHR Ha MaKCHMaJlbHO 8O3MO)1{HOe AaBJleHHe Xe 
s KaMepe. 

8 Ha~TORU\~A pa6oTe HCCJ1eAOBaJ1aCb 803MO)l{HOCTb.C03AaHHR no31,1-
L1HOHHO 4YBCTBl-1TeJ1bHOro AeTeKTopa AI1R per1-1cTpa1.11-11-1 y-KBaHTOB C 
3Hepr~eA AO 100 + l 50 K3B, pa60Ta10l!\ero Ha cMec1-1 Xe+ CH4 np1-1 Bb1-
coKOM AaBJleHl-11-1. 

l. KOHCTPYKUH~ AETEKTOPA 

,[\eTeKTOp npeACTaBJlReT co6oA nponop1.11-1OHaJ1bHYIO KaMepy C APeA
cjJOBWM npoMe)l{yTKOM, noMel!\eHHYIO 8 60KC, AaBJ1eH1-1e B KOTOPOM MO)l{HO 
MeHRTb s npeAenax oT O AO 35 aT. W1-1p1-1Ha APeAcposoro npoMe)l{yTKa 
20 MM' Me)KnJlOCKOCTHble paCCTORHHR 8 KaMepe 5 MM. /\HOA HaMOTaH 
npOBOJlOKOA 20 MKM c waroM 4 MM, KaTOAbl - npoBOJlOKOA 50 MKM c wa
roM 1 MM. Pa3Mepw pa6o4ero oKHa MnK Box 260 MM 2 • BxoAHOe oKHo 
6oKCa BblnOJlHeHO 1-13 CTeKJlOTeKCTOJlHTa TOJ1l!\HH011 5 MM /np1,1 AaHHOA 
TOill!\HHe KO3cj)cjJ1-11.11-1eHT norJlOl!\eHHR y-KB3HTOB C 3Hepr1-1eA 60 K38 He 
npeswwaeT 0,15/, cTpe11a npor1-16a KOToporo np1-1 p = 20 aT pasHa 
0,6 MM. KoOPAHHaTHaR 1-1Hcj)OpMal.li-1R CHHMaJlaCb c HH)l{Hero KaTOAa npH 
nOMOU\1-1 Jli-1HHl-1 3aAeP)l{Kl-1 MallOWYMRl!\HMl-1 YCHJlHTeJlRMl-1 141 C npHBeAeHHblMH 
KO BXOAY WyMaMH lQ MKB, 

H3MepeHHR npOBOAHJlHCb npH 3ano11HeH1-11-1 AeTeKTOpa CMeCRMH 
Ar + CH4 , Xe + CH4, AI1R no11y4eHHR KOTOpblX HCnOJ1b3OBaJ1HCb aproH 
l-1 KCeHOH BWCOKOA 41-1CTOTW, KOJ1H4eCTBO np1-1MeceA 8 MeTaHe He npesw
wa11O 0,01%. Cne1.11-1aJ1bHWe Mepw ~~~~~~~~~~~~AnPHHHMaJ11-1Cb. 

· li.tiline-1mwi1 1mcmryr 
@ O!n.f!Alllle.BHl,llt HHCTHTYT JrAe ~~OJN!ll• ·:tJ85. 1 
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2. 3KCnEPHMEHTAJlbHblE PE3YJlb TATbl 

OnpeAeJ1eH11e K03¢¢11411eHTa raaosor9 yc11J1eH11R CMec11 Xe+ CH
4 

/90 +_ 10/ np11 pa3m14HblX 'AaBJ1eHl-1RX npOBOAl1J10Cb C nOMOIJ\blO a-11CT04-
Hl1Ka Po 210 11 y-11CT04H11Ka Am 241 /59,6 K3B/. DblJlO o6Hapy}l{eHo, 4TO 
Ha411HaR C 10 + 12 aT B03MO}l{H0 noJ1y4eH11e crC-pe}l{l1Ma AJ1R AaHHOM 
CMec11. np11 3TOM OT4eTJ111B0 Ha6J110AaJ1aCb nepeXOAHaR o6naCTb OT pe
}1{11Ma orpaH114eHHOM nponop4110HaJ1bHOCTl1 K CrC-pe}l{11MY KaK AJlR a-4a
CTl14,TaK 11 AJlR y-KBaHTOB,C11rHaJ1~ B CrC-pe}l{l1Me l1MeJ111 MaJl~M aM
nJ111TY,C\HblM paa6poc 11 no ,C\Jll1TeJ1bHOCTl1 He npeBblWaJ111 AJ111TeJ1bHOCTb 
c11rHaJ10B,OTHOCRIJ\l1XCR K nponop4110HaJ1bHOMY pe}l{l1My.Ha p11c. 1 noKaaa
Ha 3;aBl1Cl1MOCTb aMnJ111TYAbl aHO,QHoro c11rHaJ1a B nepeXOAHOM 06J1aCTl1 
OT AaBJ1eH11R. B11AHO' .4TO np11 p = 25 ,aT aMnJ111TYAa aHOAHOro c11rHa
J1a B CrC~pe}l{l1Me B 60 pa3 60J1bWe, 4e~ B ,06JlaCTl1 orpaH114eHHOM npo
nop4110HaJ1bHOCTl1. CneAyeT OTMeTl1Tb, 4TO BO BCeM A11anaaoHe AaBJ1eHl1H 
He 6blJ10 no_Jly4eHO YCTOM411BOrO CrC-pe}l{l1Ma. 0AHOBpeMeHHO Ha6J110Aa
Jll1Cb· c11rHaJ1~ KaK B CrC, TaK 11 B nponop4110HaJ1bHOM pe}l{l1Me. 8 Ka-
4eCTBe np11Mepa Ha p11c. 2 noKaaaH npo4eHT nepeBOAa co6b1T11H 113 npo
nop4110HaJ1bHoro s crC-pe}l{11M. 3as11c11MoCTb raaosoro yc11neH11R oT Ha
npR}l{eHHocT11 nOJlR Ha nosepxHOCTl1 aHOAHOH npoBOJ10Kl1 np11 onpeAeJleH
HblX Ai:1BJ1eHl1RX AaHa Ha p11c. 3. B Ka}l{AOM CJ1Y4ae MaKCl1MaJ1bHblH K03(j)
¢11411eHT raaosoro yc11neH11R cooTBeTcTsyeT• Ha4any crC-pe}l{11Ma. 

3HepreT114ecKoe paspeweH11R (AE/E) ~eTeKTopa 11aMepRJ10Cb np11 3Hep
r1111 Y-KBaHTOB 59,6 K38 (Am

241
) C noMOIJ\blO 3aPRA04YBCTB11TeJ1bHoro 

npeAYCl1J111TeJ1R /nOCTORHHble l1HTerp11poBaH11R 11· Al1¢(j)epeH411poBaH11n 
B (j)OpM11py10IJ\eM yc11J111TeJ1e paBHbl 2 MKC/. AHOAHOe HanpR}l{eH11e ycTa-

A(NB) 

10~ 

~ 

1rr 

12. 15 20 25 P~TM) 

Puc. I • 3aBHCHMOCTh aMnJIHTY,IJ;bl aHop;
HOI'O curttarra OT p;aBJ1eHHH B nepe
xop;Hofi o6naCTU. KpttBaH I COOTBeT
CTByeT peJKUMy orpaHuqeHHOH npo
nop~HOHaJihHOCTU, KpUBaH 2 - CfC
peJKUMy. ,Uamib1e nony"l!eHbI npu Koscp
cpu~ueHTe nepeBop;a B CfC-peJKUM, 
paBHOM 5%. Ey = 59,6 K3B. lllyMb1 
aHO,l];Horo yCUJIHTeJIH 20 MB. 
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Puc.2. 3aBUCUMOCTh npo~eHTa nepe
BOAa co6bITUH H3 peJKUMa orpaHuqeH
HOH IlpOTIOp~UOHaJihHOCTU B CfC-peJKUM 
OT BenuquHbI aHOAHOI'O HanpmKeHUH. 
,UaBneHue cMecu Xe+ CH4 /90+ I 0/ 
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B AeTeKTOpe paBHO 15 aT, Ey = ► 
59,6 K3B. 
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Puc.3. KpuBhle rasoBoro ycunettuH 
AeTeKTopa npu pasnuqHbIX AaBne
HUHX cMecu Xe+ CH4 /90+ 19/, no
Jiy"l!eHHhle C IlOMO~hlO a -ucToqHHKa 
Po210. 
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Pttc.4. 3aBUCHMOCTh 3HepreTu
qecKoro paspemeHHH AeTeKTopa 
OT AaBJieHHH npH pa3JIU"l!Hb!X npo
~eHTax Ao6aBKu MeTaHa K apruuy. 
KpuBaH I - 40%, 2 - 24%, 3 -
6%, 4 - 3%. 

Puc. 5. 3aBHCHMOCTh 3Heprentqe
CKOI'O paspeweHHH p;eTeKTOpa OT 
AaBneHuH MH CMecu Xe + CH4 
/90 + IO/. 
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Puc.6. 3aBHCHMOCTh 3HepreTuqecKo
ro paspemeHUH AeTeKTopa MH CMecu 
Xe+ CH4/90+10/ OT AaBneHHH npu 
pa3JIH"l!Hb!X OTHOmeHHHX curHan/myM 
KaTOAHbIX CUI'HaJIOB. 0THOmeHHe 
CHI'Harr/myM AJIH. KPUBOJ1 I paBHO 5, ~ 
AJIH KpHBOH 2 - 10, Ey = 59,6 K3B., 
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HaBJ111BaJ10Cb TaKoe, 4T06~ AeTeKTOp pa60TaJ1 3aBeAOMO B nponop4110-
HaJ1bHOM pe}l{l1Me. Ha p11c.4 11 5 np11BeAeH~ 3aBl1Cl1MOCTl1 3HepreT114e
CKoro paapeweH11R OT AaBJ1eH11R AJ1R cMeceH Ar +CH4 11 Xe+ CH4 

. COOTBeTCTBeHHO, npo4eHT A06aBKl1 MeTaHa B Xe B~611paJ1CR 113 CJ1eAy10-
11\l1X coo6pa}l{eH11H: 60J1bWOe KOJ1114eCTBO CH4 HeB~rOAHO 11a-3a YXYAWe
H11R 3HepreTl14eCKoro pa3peweH11R 11 yMeHbWeH11R 3(j)(j)eKTl1BHOCTl1 per11-
CTpa41111 y-KBaHTOB; np11 MaJleHbKOM npo4eHTe A06aBK11 MeTaHa pa6oTa 
MnK CTaHOBl1TCR HeCTa611J1bHOM 113-3a nORBJ1eHl1R nocne11MnyJ1bCOB, CBR-
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~aHHWX C ¢oT03¢¢eKTOM Ha KaTOAaX. /nonocw norno1.11eH~R CH4 M 
cneKTP MCnycKaHMR aTOMOB Xe no4TM He nepeKpblBalOTCR, scneACTBMe 
4ero npM 6on~WOM ra30BOM ycMneHMM ¢oTo3¢¢eKT Ha KaTOAaX CTaHo-
BMTCR cy1.11ecTBeH/. OnTMManbHblA npo1.1eHT A06asKM CH4 s Xe co-
CTaBnReT 6 + 10%. 

TaK KaK B AeTeKTope npMMeHReTCR KaTOAHOe C4MTWBaHMe KOOPAM
HaTHOA MH¢opMaL1MM C nMHMM 3aAepmKM, MccneAOBanacb B3aMMOCBR3b 
senM4MHbl 3HepreTM4ecKoro pa3peweHMfl M aMnnMTYAbl KaTOAHblX CMrHa
nos. H3 PMC.6 cneAyeT, 4TO C ysenM4eHMeM AaBneHMR TPYAHO nony-
4MTb xopowee 3HepreTM4eCKOe pa3peweHMe npM 6onbWMX OTHOWeHMRX 
CMrHan/wyM C KaTOAa. 

3. 05CYmAEHHE PE3YnbTATOB 

Ha6n10AaeMoe yMeHbWeHMe senM4MHbl aHOAHOrO CMrHana C POCTOM 
AaBneHMR B AeTeKTope CBR3aHO C ABYMR ¢aKTopaMM: yMeHbWeHMeM 
K03¢¢MLIMeHTa ra3osoro ycMneHMR M CHMmeHMeM CKOPOCTM APeA¢a no
nomMTenbHblX MOHOB. Corna CHO AaHHblM, nony4eHHblM B · '5 /, AflR 4MCTo
ro Xe K03¢¢MLIMeHT ycMneHMfl MeHRflCR npMMepHO Ha nopRAOK B AMa
na30He _OT 2 AO 20 aT. B HaweM cny4ae, nocKOflbKY M3MepReTCR aM· 
nnMTYAa HaBeAeHHoro CMrHana C noM01.11blO ycMnMTenR C nocTORHHOH 
AM¢¢epeHL\MPOBaHMR 20 +30 HC, senM4MHa aHOAHOro CMrHana nMHeAHa 
3aBMCMT OT CKOPOCTM ApeAct>a nonomMTeflbHblX MOHOB, M, cneAOBaTenb
HO, flMHeHHO yMeHbWaeTCR npM YMeHbWeHMM HanpRmeHHOCTM E/p OKoho 
aHoAHOA npoeonoKM. HanpMMep, E/p AflR AaeneHMH 3M 15 aT cocTas
nReT eenM4MHY 130 M 62 B,cM- 1 . Topp- 1 COOTBeTCTBeHHO, 4TO npMeo
AMT K YM~HbWeHMIO aMnnMTYAW HaBeAeHHoro CMrHana B 2 pa3a. B CBR3M 
C TeM, 4TO senM4MHa KaTOAHOro CMrHana npMMepHO B 5 pa3 MeHbwe 
aHOAHOro, npM AaBneHMM 25 aT aMnnMTYAa HaBeAeHHOro Ha KaTOA 
cMrnana He npesb1waeT 50 MB /npM yposHe wyMOB 20 MB/. AnR nony-
4eHMR KOOPAMHaTHOA MH¢opMaL1MM TaKaR HM3KaR senM4MHa OTHoweHMR 
CMrHan/wyM = 2,5 flBflReTCR RBHO HeAOCTaT04HOA. 3TOT HeAOCTaTOK 
MOmeT 6b1Tb npeOAOneH npM MCnOnb30BaHMM crC-pemMMa npM AaBneHMRX 
20 + 30 aT. 0AHaKO B 3TOM cny4ae Mbl nonHOCTblO TepReM 3HepreTM-
4ecKoe pa3peweHMe. nepeXOA B CrC-pemMM npOMCXOAMT npM KpMTM4e
CKOM 3aPRAe OKOflO aHOAHOH nposonOKM' paBHOM 1 + 2 nKn /M3 PMC. 3/' 
senM4MHa KOTOporo AOCTaT04HO 6nM3Ka K 3Ha4eHMRM~ nony4eHHWM 
a pa6oTe /B,i. 

KaK BMAHO M3 PMC.4, 3HepreTM4eCKOe pa3peweHMe CMeCM Ar+CH4 
pacTeT BHe 3aBMCMMOCTM OT npo1.1eHTa A06aBKM MeTaHa'c pOCTOM AaB
neHMR ra3a. AHanorM4Hoe so3pacTaHMe 6wno o6HapymeHo 171 s AMana-
30He AaBneHMA OT 10 AO 100 aT. B OTflM4Me OT pa6oTW npM HOpManb
HOM AaBneHMM B HaweM cny4ae npo1.1eHT MeTaHa MomeT 6WTb CHMmeH 
6e3 YXYAWeHMR OCTaflbHWX napaMeTpOB MnK. YXYAWeHMe 3HepreTM4e
CKoro pa3peweHMfl C noewweHMeM nPOL\eHTa A06aBKM CH4 MomeT 6WTb 
CBR3aHO KaK C 4MCTOTOA MeTaHa, TaK MC M3MeHeHMeM senM4MHW cpeA
HeA 3HeprMM o6pa30BaHMR napw B CMeCM Ar+CH4. B OTflM4Me OT swwe-
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yKa3aHHOH CMeCM Xe+ CH4 o6naAaeT 3Ha4MTeflbHO XYAWMM 3HepreTM-
4eCKMM pa3peweHMeM M 6onee CMflbHOA 3aBMCMMOCTblO ~E/E OT AaBne
HMR. Ha6J1!0AaeMYIO 3aBMCMMOCTb ~E/E = f( p) MOmHO nonb1TaTbCR o6bRC
HMTb Ha OCHOBaHMM pe3ynbTaTOB pa6oTW 15 ·~ B KOTopoA noKa3aHO, 4TO 
npM BWCOKMX AaBneHMRX npOMCXOAMT pocT MOHM3al\MM M3~3a BKnaAa 
3neKTPOHOB, B03HMKal01.11MX B pe3YflbTaTe MOHM3al\MM aToMa ra3a 4epe3 
npo1.1ecc: A* +A= A;+ e , rAe A* - aToM, HaXOARL!.\MHCR Ha pe3o
HaHcHoM yposHe B036ymAeHMR. Ce4eHMe o6pa3oBaHMR ABYXaTOMHoro 
MOH a pacTeT. C AaBneHMeM .'S.', M ecnM nPeAnonomMTb, 4TO ct>nYKTYal\MM 
3Toro npo1.1ecca cpaBHMMbl C ct>nYKTYal\MRMM ra3osoro YCMneHMR · AeTeK
Topa, TO B pe3ynbTaTe 3HepreTM4eCKoe pa3peweHMe 6yAeT YXYAWaTbCR 
C POCTOM AaBneHMR ra3a. 

3AKrn04EHHE 

TaKMM o6pa30M, yMeHbWeHMe Ko3¢¢MLIMeHTa ra3osoro ycMneHMR M 
YXYAWeHMe 3HepreTM4eCKoro pa3peweHMR C pocTOM AaBneHMR CMeceA Ha 
OCHOB~ Xe HaKnaAWBaeT onpeAeneHHWe orpaHM4eHMR Ha MaKCMMaflbHOe 
AaBneHMe CMeCM B MnK C KaTOAHWM C4MTWBaHMeM. nponOPL\MOHanbHWA 
pemMM pa6oT~ orpaHM4eH caepxy 3Ha4eHMeM AasneHMR noPHAKa 20 aT 
M3-3a ManoA senM4MHW OTHOWeHMR CMrHan/wyM AflR KaTOAHWX CMrHanos. 
B Tex cny4aRx, KOrAa 3HepreTM4eCKoe pa3peweHMe He RBnReTcR onpe
AenR10ll1MM napaMeTpOM, B03MO*Ha pa6oTa AeTeKTopa B caMoraCRL11eMCR 
CTPMMep~OM pemMMe C K03¢¢Ml.lMeHTOM nepeBOAa B CrC-pemMM .80% 
npM AaBneHMRX B AMana3oHe 10 +30 aT. 

B 3aKnl04eHMe Bb1pamaeM 6naroAaPHOCTb ~.r.ct>eAynosy, H.n.BonKosy, 
B.A.5enRKOBY, A.E.MocKoBCKOMY, M.H.MMxaAnosoA 3a noMOl.l1b s M3ro
TosneHMM AeTeKTopa. 
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3aHeBCKHA ID.B. HAP, 13-85-614 
IfcCJieAOBaHee xapaKTepHCTMK MHOI'OilpOBOJIOqHoA KaMepbl 
C KCeHOHOBbJM HanoJIHeHHeM IlPH Bb!COKOM AaBJieHHH 

06cy)J(,!J,aeTC.fl B03MO*HOCTb C03AaHH.fl Il03HUHOHHo-qyBCTBHTeJib
HOI'O AeTeKTopa Ha OCHOBe MHOI'OilpOBOJIOqHOJ{ KaMepb! C KCeHOHOBblM 
HanOJIHeHHeM npu Bb(COKOM AaBJieHHH, I1oKa3aHo, qTo IlPOilOPUHOHaJib
HblA pe*HM pa60Thl orpaHeqeH CBepxy 3HaqeHHeM AaBJielm.fl IlOPHAKa 
20 aT .. e3-3a MaJioA BeJIHqHHbl OTHOJJJeHH.fl CHI'HaJI/JJJYM AJI.fl KaTOAHblX 
CHI'HaJIOB. 8 Tex CJiyqa.f!x, KOI'Aa 3HepreTeqeCKOe pa3peJJJeHHe He 
.f!BJI.HeTC.fl onpeAeJIRIOII\HM napaMeTpOM, B03MO*Ha paooTa AeTeKTOpa 
B CaMol'aC.Hll\eM CTpHMepHOM pe*HMe C K03~~HUHeHTOM nepeBOAa B 
crC-pe*HM 80% C06bJTHA npu A8BJieHHH B AHana30He OT IO AO 30 aT. 

Pa6oTa BblilOJIHeua B Jla6opaTOPHH Bb(COKHX 3HepruA OH5IH. 

Coo6U1eHHe 061,e,zurneHHOrO HHCTHTyTa l!,ll;epHblX HCcne,a;oBaHHA. ]ly6Ha 1985 

I1epeuo;1, 0. C. BmwrpaAOBoii 

Zanevsky Yu.V. et al. 
Xe High Pressure Multiwire Chamber 
Characteristics Investigation 

13-85-614 

The possibility of the position-sensitive detector con
struction based on Xe high pressure multiwire proportional 
chamber is discussed. It is shown that the proportional re
gime of this detector is limited up to the pressure of 20 at 
as a consequence of small cathode signal-noise ratid.· In the 
case when the energy resolution does not matter the detector 
can work in selfquenching streamer mode. Up to 80% of events 
can be converted to the SQS mode in the 10 to 30 at Xe pres
sure range. 

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

Comnunication of the Joint Institute for Nuclear Research. ·oubna 1985 


