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ra30BaH MHWeHb AflH HCCfleAOBaHHH o6pa30BaHHH 
M~-HYKflOHH~X aTOMOB 

0nHCaHa ra30BaH MHWeHb, KOTOpaH HCnOflb30Banacb OAHO
epeMeHHO KaK CI..IHHTHflflHI..IHOHH~H AeTeKTOp AflH perHCTpai..IHH OCTa
HOBOK M~OHOB Bee pa604eM 06DeMe. 06DeM MHWeHH- 1,8 flHTpa, 
pa6o4ee AaeneHHe - AO 50 aTMOc<)>ep. 

Pa6oTa B~nonHeHa B na6opaTOPHH HAepHbiX npo6neM OHRH. 

npenpHHT 061>8llHH9HHOrO HHCTHTYT8 Sll19pHblX HCCn9llOB8HHA. Lly6H8 1979 

Govorov V.V. et al. 

Gas Target for the Investigation of 
~-Nucleonic Atom Formation 

13 : 12341 

The gas target which has been used simultaneously 
as a scintillation detector for registrating muon stops 
in its working volume is described. The targed volume 
is equal to 1.8 1, the working pressure is up to 50 atm. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

K HaCTOH~eMy epeMeHH HaKonneH 6oraT~H on~T C03AaHHH 
ra30B~X MHWeHeH C y4eTOM pa3H006pa3H~X Tpe6oeaHHH, npeADHB
nHeM~X K HX CBOHCTBaM. 06~4HO Macca KOpnyca MHWeHH HaMHOrO 
npeBOCXOAHT Macey ra3a, no3TOMY rnaBHOH npo6neMOH HBflHeTCH 
BbiAefleHHe OCTaHOBOK 4aCTHI..I B ra3e Ha fiOflbWOM <)>OHe, CBH3aH
HOM C OCTaHOBKaMH B KOpnyce MHWeHH. ECflH xapaKTep B3aHMO
AeHCTBHH 4aCTHLI pa3nH4eH AflH ra3a H AflH ee~ecTea Kopnyca 
MHWeHH, B03MOmHO B~AeneHHe OCTaHOBOK B ra3e no BTOPH4H~M 
npOAYKTaM peaKI..IHH /1,2/. 06~4HO BHYTPb KOpnyca MHWeHH noMe
~a~TCH CI..IHHTHflflHI..IHOHH~e C4eT4HKH, KOTOp~e B COBOKynHOCTH 
C MOHHTOPH~MH C4eT4HKaMH BbiAeflH~T OCTaHOBKH B ra3e MHwe-
HH 13-51, HHTepeCH~ ra30Bble MHWeHH, B KOTOPbiX CflOH ra3a OKOflO 
CTeHOK MHWeHH HCnOflb3yeTCH B Ka4eCTBe11 aHTHCOBnaAaTeflbHOr011 

C4eT4HKa, T. K. OH 6nOKHpyeT perHCTpai..IH~ C06~THH, B~3BaHHbiX 
4aCTHI..IaMH, nonaBWHMH B 3TOT CflOH HflH npOWeAWHMH 4epe3 
Hero Ai.7 I. B pa6oTe 181 npeAnomeHa ra3oeaH MHWeHb c OTHOCH
TeflbHO HH3KHM pa6o4HM AaeneHHeM, e KOTopoH Heo6xOAHMaH 
HHTeHCHBHOCTb OCTaHOBOK AOCTHraeTCH 3a C4eT YAflHHHeHHH 
TpaeKTOpHH 4aCTHI..I B ra3e C nOMO~b~ MarHHTHOrO nonH. npH 
pa6oTe C 6narOPOAHbiMH ra3aMH 4aCTO HCnOflb3Y~TCH HX CI..IHH
THflflHI..IHOHHble CBOHCTBa 19·10/ · 

B AaHHOH CTaTbe npHBOAHTCH OnHCaHHe MHWeHH, KOTOpaH 
6bma Hcnonb30BaHa e HccneAOBaHHHX no Ha6n~AeHH~ o6pa3oea
HHH M~-HYKflOHH~X aTOMOB B 6naropOAH~X ra3aX. ra30BaH 
MHWeHb OAHOBpeMeHHO HCnOflb30BanaCb KaK CI..IHHTHflflHI..IHOHH~H 
AeTeKTOP AflH perHCTpaUHH OCTaHOBOK M~OHOB B pa6o4eM 
o6DeMe. C<t>epH4ecKHH Kopnyc MHWeHH /pHc. 1/ H3roToeneH H3 
Hepmaee~~eH CTaflH, BHYTPeHHHH AHaMeTp - 150 MM, TOfl~HHa 
cTeHOK - 3 MM, pa6o4ee AaeneHHe ra3a - 50 aTM. 06DeM 
ra30BOH MHWeHH npocMaTpHBaflCH <!>3Y-110 4epe3 OKHO, 3aKp~TOe 
Keapuee~M cTeKnoM TOn~HHOH 40 MM. AnH ny4wero ceeToc6opa 
BHyTpeHHHH noeepXHOCTb MHWeHH 6~na OTnOflHPOBaHa 3fleKTpO
XHMH4eCKHM MeTOAOM C nocneAY~~HM Han~neHHeM CflOH an~MHHHH 
Ton~HHOH 1 <JMKM'. AnH cMe~eHHH cneKTpa CI..IHHTHflflHUHH ra3a 
/Acp =1800 A I e o6nacTb MaKCHMaflbHOA 4YBCTBHTeflbHOCTH 
<)>OTOKaTOAa <!>3Y-110 Ha noeepXHOCTb KBapueeoro CTeKna HaHO
CHflCH CflOH CBeTOnpeo6pa30BaTeflH H3 KBaTep<)>eHHna TOfl~HHOH 
0,250 MKM. 04HCTKa ra3a OT npHMeceH OCy~eCTBflHflaCb nyTeM 
ero Henpep~BHOH I..IHPKYflHI..IHH 4epe3 ne4b C MeTaflflH4eCKO~ 
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P1-1c. 1. raaoeafl 
MI-1WeHb. 1 - ~~~ \ Kopnyc, 2 -a -

I-1CT04HI-1K, 3 -
Te$110HOBOe yn- 2 
110THeHI-1e, 4 -
KB8PI..IeBoe CTeK-

:~~ k 110, 5 - CBeTO-
BOA. 

5, ~ 

CTpymKO~ K811bl..ll-1fl 1-1 TI-1T8H8 np~-1 TeMnepaType 650°C. C nOMO~b~ 
a -l-1cT04HI-1Ka /Ea =5, 12 M3B/, ycTaHOB11eHHOro BHYTPI-1 raaoeo~ 

Ml-iWeHI-1, KOHTP0111-1POB8118Cb CI..II-1HTI-11111fii..II-10HH8fl 3¢¢eKTI-1BHOCTb 
raaa. ,l\11fl raaoBbiX cMece~ Ar(39 aTM) +Xe (7 aTM ), Ar(39 aTM )+ 
+Xe(7 aTM) 6bl111-1 no11y4eHbl 3HepreT!-14eCKI-1e paapeweHI-ifl AA/ A "' 22% 
1-1 23% COOTBeTCTBeHHO, rAe :A - cpeAHflfl aMn111-1TYA8 Cl-1rHa11a, 
AA- WI-1PI-1Ha Ha n011YBbiCOTe aMn111-1TYAHOro pacnpeAe11eHI-1fl cl-1rHa-
110B OT a -I-1CT04HI-1Ka. KceHOH, I-1Mefl HI-13KI-1~ noTeHI..II-1811 I-10HI-13a

l..ll-11-1 /12,08 38/, fiB11fi11Cfl AOHOPOM 311eKTpOHOB A11fl ¢opMI-1POBa
HI-1fl n011HO~ 311eKTpOHHO~ 0601104KI-1 M~-HYK110HH~X aTOMOB n2~ 
a TaKme yBe111-141-1B811 aMn111-1TYAY CI..II-1HTI-11111fii..II-10HHO~ BCn~WKI-1 B pa-
604e~ CMeCI-1 111 ! . 

.l\11fl B~Ae11eHI-1fl OCT8HOBOK B raae I-1Cn011b30B811Cfl MeTOA 
A1-1CKpi-1MI-1H81..11-11-1 Cl-1rHa11a C ra30BO~ Ml-iWeHI-1, OCHOB8HHbl~ Ha 
pe3KO~ 38BI-1CI-1MOCTI-1 I-10HI-1381..11-10HH~X noTepb OT 3Heprl-11-1 48CTI-11..1, 
nonaAa~~1-1x e raa /p1-1c. 2/. YcTaHaB111-1Bafl nopor D perl-icTpa-
1..11-11-1 c1-1rHa11a e raaoeo~ Ml-iWeHI-1 nponopi..II-10Ha11bHO 3HeproB~Ae11e
HI-1~ B 06beMe ra3a, MOmHO l-136881-iTbCfl OT 3H841-1Te11bHO~ 48CTI-1 
aanycKoe, e~aeaHH~x npoXOAfl~l-iMI-1 raa 48CTI-11..1aM!-1. Ha p1-1c. 3 
npeACT8B11eHO 8Mn111-1TYAHOe pacnpeAe11eH!-1e Cl-1rH8110B, B~3BaH

H~X M~OH8MI-1, OCT8H8B111-1Ba~~I-1MI-1Cfl B ra3e 1-1 CTeHK8X Ml-iWeHI-1 
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P1-1c.2. 3ae!-1CI-1MOCTb I-10HI-13ai..II-10HH~x noTepb AE OT 3Heprl-11-1 
M~OHOB, nonaAa~~1-1x e raaoey~ MI-1WeHb. Hano11HeH1-1e -Ar(39 aTM)+ 
+Xe(7 aTM). D - nopor perl-iCTPal..ll-11-1 c1-1rHa11oB. 

1. 2 .3 
N ~~~~ 
100 

6001 

1{00 

zoo 

P1-1c.3. AMn111-1TYAHOe pacnpeAe11eH!-1e c1-1rHa11oe c ra3oBo~ Ml-iWeHI-1 
rM /Han011HeH!-1e - Ar (39 8TM)+Xe(7 aTM)/. Kp!-1B8fl 1 - M~OHbl, 
OCT8H8B111-1B8~~1-1eCfl B ra3e 1-1 CTeHKaX Ml-iWeHI-1, 12rMS. Kp!-1B8fl 2 -
M~OH~, npOXOAfi~Me 4epe3 MI-1WeHb, 1 +3- CI..II-1HTI-11111fii..II-10HH~e 

c4eT41-1KI-1. MoHI-1TOP M = N 12 =3 • 10 5 . 
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lcHrHan ynpasneHHH Ha aHanH3aTOp - 12rMJI H npOXOAH~HMH 
4epea MHWeHb lcHrHan ynpasneHHH Ha aHanH3aTop - 123/. 
BHAHO, 4TO 3HepreTH4ecKoe paapeweHHe raaoso~ MHWeHH noaso
nHeT ycneWHO AHCKpHMHHHpOBaTb CHrHan OT npOXOAH~HX ra3 

4aCTH~. 

AnH yny4WeHHH BpeMeHHOrO paapeweHHH ra30BO~ MHWeHH, 
HeOfiXOAHMOrO AnH pa60T~ B pemHMe COBnaAeHH~ C ny4KOB~MH 
C4eT4HKaMH 1 H 2, HCnOnb30BanCH AHCKPHMHHaTOp C T04HO~ 
BpeMeHHO~ npHBH3K0~/1~. 

4aCTb COfi~TH~ 12rM3 COOTBeTCTByeT M~OHaM, KOTOp~e 

OCTaHaBnHBa~TCH 8 CTeHKaX MHWeHH H HBnH~TCH ~OHOB~MH.n03TO
MY OKOH4aTenbH~~ B~6op ypOBHH AHCKpHMHHa~HH D CHrHana 
c raaoso~ MHWeHH npoBOAHnCH cneAY~~HM o6pa30M. BpeMeHHOe 
pacnpeAeneHHe 3neKTpOHOB pacnaAa OTpH~aTenbHbiX M~OHOB, 
KOTOpOe perHCTpHpOBanocb B 3KCnepHMeHTe, HMeeT BHA: 

N(t 1 ) = N01 exp(-t/r1) + N02 exp(-t/r2 ) + C, 

rAe N(t 1) - 4HCnO OTC4eTOB B i -TOM KaHane aHanH3aTOpa; 
ti - speMH, COOTBeTCTBY~~ee cepeAHHe i -ro KaHana; N01 
H N

02
- 4HCnO 3neKTpOHOB pacnaAa 8 nepBOM KaHane, OTBe4a~

~ee OCTaHOBKaM M~OHOB 8 raae MHWeHH H B KOpnyce; r 1 H r2 -
BpeMeHa mH3HH M~OHOB 8 raae H B KOpnyce MHWeHH COOTBeTCTBeH

HO; C- nOCTOHHHbl~ 80 BpeMeHH ~OH. 
PaanH4Hble speMeHa mH3HH M~OHOB B meneae I rFe = 200 Hcl 

H 8 ra3e MHWeHH lrNe = 1400 HC, r Ar = 570 HCI n03BOnH~T 
B~AenHTb C nOMO~b~ MeTOAa HaHMeHbWHX KBaApaTOB ABe 3KCnOHeH
Tbl B cneKTpe H onpeAenHTb OTHOWeHHe NFe1Nra3 , rAe N Fe 
H Nra3 - nonHoe 4Hcno aneKTPOHOB pacnaAa, OTBe4a~~ee 
OCTaHOBKaM M~OHOB 8 KOpnyce MHWeHH H B ra3e COOTBeTCTBeHHO. 
Ha4ano o6pa6oTKH speMeHHoro pacnpeAeneHHH CABHranocb Ha 
HeCKOnbKO KaHanOB, 4TO no3BOnHnO H36aBHTbCH OT BKnaAa TpeTb
e~ 3KCnOHeHT~, OTBe4a~~e~ pacnaAY M~OHOB, 3aXBa4eHH~X 
aTOMaMH KCeHoHa lrxe = 80 Hcl. Ha pHc. 4 npeAcTasneHa 
3aBHCHMOCTb OTHOWeHHH NFeiNr~ OT ypOBHH AHCKPHMHHa~HH 
cHrHana c raaoso~ MHWeHH. B 3KcnepHMeHTe s~6HpancH onTH
ManbHbl~ ypOBeHb AHCKPHMHHa~HH, o6ecne4HBa~~H~ Bb!COKY~ 
CKOpOCTb Hafiopa none3HO~ CTaTHCTHKH H Many~ AOn~ OCTaHOBOK 
4aCTH~ 8 CTeHKaX MHWeHH B Ofi~eM 4HCne aanyCKOB lnpH Dpa6. 
nNe =25 co6lc, nAr=9 co6lc, NF/Nra3 =0,081. CKOPOCTb 
Hafiopa CTaTHCTHKH npH HanonHeHHH MHWeHH HeOHOM B HeCKOnbKO 
pa3 npeB~WaeT CKOpOCTb Hafiopa, nony4eHHY~ AnH MHWeHH, 
OnHCaHHO~ 8 pafiOTe n1, npH TOM me HanonHeHHH. npH pafiOTe 
C 3TO~ MHWeHb~ y4aCTOK speMeHHOrO cneKTpa 3neKTPOHOB 
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PHC. 4. 3aBHCHMOCTb OTHOWeHHH NFe/N Ne OT ypOBHH AHCKPHMH
Ha~HH D cHrHana c ra3oso~ MHWeHH. HanonHeHHe - Ne (39) aTM+ 
Xe(7 aTM). 

11-e pacnaAa 0 7 1 MKC He aHanH3HposancH, 4TO 6btno o6ycnos
neHo norHKO~ B~AeneHHH OCTaHOBOK B MHWeHH. no3TOMY 3aTpyA
HHnOCb H3y4eHHe o6pa30BaHHH M~-HYKnOHHbiX aTOMOB 8 aproHe 
183% none3HO~ HH~OpMa~HH 0 M~OHe HaXOAHTCH 80 BpeMeHHOM 
HHTepsane 0 7 1 MKCI. 

CneAyeT aaMeTHTb, 4TO H3MepeHHH npoBOAHnHcb Ha MHrKOM 
ny4Ke M~OHOB Me30HHOrO KaHana CHHXpO~HKnOTPOHa nafiopaTOpHH 
HAePHbiX npo6neM OI..UIH 1P11 =110 MaBic, nonywHpHHa Ha nonysbt
coTe KPHBO~ npo6eroB ~L =2,1 rlcM2 yrnepOAal, KOTOp~~ 
HMeeT OnpeAeneHHble npeHMy~eCTBa npH pafiOTe C TOHKHMH MHWe
HHMH Is HaweM cny4ae <d > =1 ,2 rlcM 2 I. OH o6ecne4HBaeT 
HaHfiOnbWee OTHOWeHHe nnOTHOCTH OCTaHOBOK 8 MHWeHH K HHTeH
CHBHOCTH 4aCTH~, npOXOAHIJ1HX 4epe3 Hee /14/, 

npeAnaraeMaH MHWeHb npOCTa 8 H3rOTOBneHHH H HaAemHa 
B 3KCnnyaTa~HH. 0TCYTCTBHe ra30B~AenH~IJ1HX 3neMeHTOB B 06be
Me MHWeHH n03BOnHeT nony4HTb ra30BY~ CMeCb C OTHOCHTenbHO~ 
KOH~eHTpa~He~ npHMeCH He 6onee 10-6 06beMHbiX AOne~ npH 
AasneHHH AO 50 aTMoc~ep. B Te4eHHe HecKonbKHX cyTOK 4HCTo
Ta ra30BO~ CMeCH COXpaHHeTCH Ha 3TOM ypOBHe fie3 AOnOnHHTenb
HO~ 04HCTKH. 
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