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S aneKTpOHHo-cjlOTOHHbiX nHSHsot, Sbi3SSHHb!X I"SMMS-KSSHTSMH 

C anepi"Rel!. 20-150 Mas S lKH.IlKOM KCeHOHe 

npHBe.aeHbl peaym.TaTbi. HCcnenosanil~ 38SIICHM.OCTH M9lKAY cyMMapnoi!: 

nnHHOI!. npo6era nRBHeBb!X aneKTpOHOS H anepi"Hel!. I"8MMS-KSSHTOS1 C03ASB
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20-150 Mas. 
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F>Y 20-150 MeV y -Quanta in Liquid Xen.on 

There were presented the results of a study of the 
dependence between.the total mean free range of the sho
wer electrons and the. energy of y -quanta forming these 
showers in liquid xenon in the y, ::-quantum energy region 
of 20-150 MeV. · ' · · 
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3aBHCHMOCTL Me)K,IJ;y CYMMapHOH ,IJ;JIHHOH npo6era , 

cyMMapHLIM HOHH3aUHOHHLIM HJIH CUHHTHJIJHI:UHOHHhlM · 3$¢ex- . 
- - .... 

TOM' JIHBHeBLIX 3Jiei<TpOHOB H 3HeprHeH, raMMa·KBaHTOB, 

C03,D;aiOIUHX 3Jiei<TpOHHO-cl>OTOHHLie miBHH, HMeeT 60JILmoe 

npaKTH'Ieci<oe 3Ha'leHHe. ELmo· ycTaHoimeHo, 'ITO B cnyqae 

)KH,Il;I<OrO, I<CeHOHa . 3Ta 38BHCHMOCTL ·fiiJHeHHa B IUHpOKOM 

,IUiana30He 3H~prHH raMMa·I<BaHTOB l,. 0,IJ;HaKO CJie,IJ;yeT 

npe,D;UOJiaraTL, 'ITO 'B 06JiaCTH OTHOCHTeJILHO He60JILmHX 

3HeprHii raMMa-I<BaHTOB, · npHMepHo 100 M3B H HDe, 3Ta 

cl>YHKQHJI 6y,IJ;eT 6onee C.JJ;O)KHOH. _B HaCTOJIIIleH pa6oTe 

UpHBe,IJ;eHLI pe3yJILT8TLI. HCCJie,IJ;OB8HHJI 38BHCHMOCTB CYM~. 

MapHLIX ,Il;J_IHH npo6erOB 3Jiei<TpOHOB_B JIHBHJIX, C03,IJ;aBaCMWX 

raMMa-'KBaHTaMH B )KH,IJ;KOM.' I<CeiiOHe, OT 3HeprHH 3THX 

raMMa-KsaHTOB B HHTepuane 20-'ISO M3e. 
·; 

3KCIIEPHMEHT 

B· pe3yJILTaTe UpOCMOTpa OKOJIO 10 ThiC. CHHMKOB .CO 

180-miTpOBOH I<CeHOHOBOH ny3hlpLKOBOH KaMep~o~,' o6nyqew· 

Hoii B _nrfice 1r- -M:e3oHoB c -HMIIynLc(;M: 3~5 T3e/c, 6LIJio 
OT06PaHO 511 CJiyqaeB 3Jiei<TpOHHO·cl>oTOHHhlX JIHBHeH, y,IJ;oB

JICTBOpJIIOOJ;HX COOTBeTCTBYJOIIlHM KpHTepHHM OT6opa /2/ 
CyMMapHaJI ,IJ;JIHHa npo6erOB 3JieKTPOHOB B Bb16paHHWX JIHBHJIX . 

3ai<mo'lanacL· B HHTepuane · 30-225 MM. Ewna 

npose,IJ;Ema nonHaJI H,IJ;eHTHcllHKai(HH ucex Ha6mo,IJ;aeMwx 3JieiCT

poHOB H KOHBepTHponasmHx BTopH'IHLIX raMMa-xuaHTOB uo 

uc"ex Haii,IJ;eHHLIX co6LITHJIX. 3aTeM 6Lina onpe,IJ;eJieHa 3HeprHJI · 

raM:Ma-xsaHToB, co3,IJ;aBIUHX JIHBHH, xax cyMMa-3HeprHiiucex 

JIHBHeBLIX _3JieKTpOHOB. IlpH 3TOM 6LIJIH HCUOJIL30BaHW 'IHC· 

JieHHLie pacqeTLI 3aBHCHMOCTH Me:>K,IJ;Y ,IJ;JIHHOH npo6era 3JieKT· 

po~oB H HX 3HeprHeii ,IJ;JIJI I<CeHoHa /3/. H3M.epeHHJI 6wnH.Bw-
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nonHeHhl npH .IJ;BYX 3Ha'leHH.HX 3HeprHH o6pe3aHH.H nHBHeBWX 

3neKTpoHoB, E 1 -:. 0,5 M3e H E 2 = 10 M3e, 'ITO cooT:

BeTcTsyeT .IJ;nHHaM npo6eroB 3HeKTpOHOB npHMepHO _1 ,5 H 

3,5 MM. 

PE3YJib T AThl H OHCY)J(,aEHHJI . 

Ha pHc. 1 npHBe.IJ;eHa 3aBHCHMOCTL Me)I(.IJ;y cyMMapHoii 

.IJ;nHHOii npo6era nHBHeBLIX 3neKTPOHOB ·a KaMepe, ~ R , 
H 3HeprHeii E y raMMa-KBaHTOB, co3.IJ;aBIIIHX · 3TH nHBHH 

B :>KH.IJ;KOM KCeHoHe. TaM :>Ke .IJ;n.H cpasHeHH.H npe.IJ;cTasneHa 

3aBHCHMOCTL Me)fc.IJ;y .IJ;HHHOH npo6era 3HeKTpOHOB li HX 3Hep

rHeii B )KH}l;KOM KCeHOHe • nonyqeHHa.H Ha OCHOBaHHH HMeiOIIUIX

. C.H pac'leTHLIX .IJ;aHHLIX /3/. 
Ha pHc. 2 noKa3aHa 3aBHCHMOCTL cpe.D;Hero 3Ha'leHHJi 

Ko34l4lH~eHTa k = ( E I I R ) I ~ ·· oT }; R, nony'leH-
Y ~ R=const · · · 

Ha.H .IJ;H.H )KH}l;K<'rO KCeHOHa Ha OCHOBaHHH H3y'laeMOrO 3KCne

pHMeHTanbHOrO Ma TepHami. qeTKO Bhl.IJ;en.HeTC.H o6naCTL BOJ

pacTaHHJI. cpe.D;Hero 3Ha'leHH.H Ko3cMlHuHeHTa k · npH · ~ R = 

=40-85 MM, 'ITO .D;On:>KHO 6LinO 6hl HMeTL MeCTO TOr.IJ;a, eCnH 

6w 3TOT IC034l4lH~eHT OTHOCHHC.H K nepBH'IHLIM .3neKTpoHaM, 

C03.IJ;a10JUHM nHBHH /pHC.1/. 3aTeMHa6niO.IJ;aeTC.HyMeHLIDeHHe 

k c B03pacTaHHeM ~ R. Mo:>KHo o:>KH.IJ;aTL, 'IToacHMnTOTH-

qecKHM 3Ha'leHHeM ico34l4lHUHeHTa k npH ysenH'IeHHH 

I R 6y.IJ;eT H3BeCTHa.HBenH'IHHa k =0,60±0,02 M38/lrcM/ 1 ~-
B Ta6n. 1 np:Hae.IJ;eHLI .IJ;n.H pa3HLix HHTepsanoB cyMMapHwx 

.IJ;nHH ~R- : cpe.D;HHe 3Ha'leHH.H K03cPcPHUHeHTa k , 3Ha'leHH.H 

.IJ;HcnepcHH A k pacnpe.IJ;eneHHii no k , cpe.IJ;HHe 3HaqeHH.H 

:JHeprHH · EY raMMa-KBaHTOB, 3Ha'leHH.H .IJ;HcnepcHH A E 
pacnpe.IJ;eneHHii no E Y .3TH .IJ;aHHLie npHBO.IJ;.HTC.H .IJ;n.H .IJ;/yx 

3Ha'leHHii :JHeprHH o6pe3aHH.H nHBHeBLIX :JneKTPOHOB: E 1 = 
::0,5 M3e H E 2 = 10 M3e. HeTpy.D;HO BH.IJ;e-rL, 'ITO npH 

.IJ;OCTHrHyTOH TO'IHOCTH 3KCnepHMeHTa He Ha6niO.IJ;aeTC.H pa3-

nH'IHH Me:>K.IJ;Y COOTBeTCTBYIOJUHMH BenH'IHHaMH, nonyqeHHWMH 
' . . 

npH pa3HLIX 3Ha'leHH.HX 3HeprHH o6pe3aHH.H. Mo:>KHo TaK)Ke 

3aMeTHTL, 'ITO .IJ;HCnepCH.H f\.. k CHa'lana ysenH'IHBaeTCJI C poe

TOM 2 R , 3a TeM, • npH · ~ R ~ 90 MM, yMeHLuiaeTc.H. CooT-
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· BeTcTB~He pacnpe.nenennx Ko34JcllnuneHTOB k ,nng Tpex 
HHTepBanoB LR noKa3aHLI na puc. 3. 

B 3aKmo'leHHe cne.nyeT c.nenaTL BhiBo.n, 'ITO 3aBHCHMOCTH 
Me:>K,ny CYMMapHOH ,nnHHOH npo6era naBHHHLIX 3lleKTpOHOB 
H 3HeprB:eii raMMa -KBaHTOB, o6pa3YJOIUHX 3TH llHBmi/pHc.1/, 
cBoiicTBeHHLI 6onLmne liJmoKTyaunn 1 eM. Ta6n., pnc. 3/. To 
ofiCTO.HTellhCTBO ·, 'ITO H3y'leHHbie xapaKTepHCTHKH naBHH He 
KpHTH'IHbl OTHOCHTenhHO 3Hep~HH o6pe3aHHJI llHBHeBLIX 
3lleKTpOHOB B .D;OBOllhHO. WHpOKOM HHTepBane 3Hepr&H 
1 eM. Ta6n.l,co3,naeT 6~aronpHHTHLie ycnoBHJI npll 3KcnepnMeH
TanhHOM nccne,noBaHiiH cBoiicTB raMMa-KBaHTOB, conpoBo:>K
.naroiUHX JI,nepHbie B3aHMO,neHCTBH.H fiOllhWHX 3Heprnii. 
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Puc. 1. 3aBHCHMOCTh Me:>K,ny · cyMMapnoii .nnnnoii · 2. R . npo-
6era llHBHeBhiX 3lleKTpOHOBH 3Heprneii E.y raMMa-KBaHTOB, 
C03.D;aBWHX 3TH llHBHH B :>KH.D;KOM KCeHOHe. 3HeprH.H o6pe3a
HHJI nHBHeBLIX 3neKTPOHOB E1 =0,5 M3e. ITo ocn a6cUH~C 
OTMe'leHhi CTaTHCTH'IeCKHe OWHfiKH, no OCH Op,IJ;HHaT yKa3aHLI 
HHTepBallhi, no KOTOphiM rpynnnpOBMHCh Cny'laH OTOfipaHHLIX 
nnBneii. Kpy)KJ(aMn H3o6pa:>Kena 3aBHCHMOCTh Me:>K.D;y .nnnnoii 
npofiera 3lleKTpOHOB B :>KH.D;KOM KCeHOHe H HX 3Heprneii; no- . 
ny'leHHa.H Ha OCHOBaHHH HMeiOil{HXC.H pac'leTHLIX ,naHHLIX /.3/ 
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PH c. 2. 3aBBCBMOCTL 'cpe,l(Hero 3HaqeHBR Ko34MP~eHTa 
k:,. (E /::£R),'~ OT CYMMapHoii ,l(nHHbl npo6eroB nBB-

. y k H::eo[!><l · 

BeB:WX !lneKTpOHOB; C03,l(aBaeMbiX raMMa-KBaHTaMB C 3Hep- _ 
rBeii 20-150 M3e B. >KB,l(KOM xceHoHe. 3HeprBR o6pe3aHBJI·. 
nBBBeBbiX 3neicrpOHOB E l =0,5 M3e. no OCH a6c:o;Hcc' 
yKa3aHbl· CTaTHCTBqecKHe OIDH6KH. llo OCH op~HaT OTMeqeH:LI 
BHTepaanLI !12 R, B KOTOPLIX rpynnHpoBanHcL · cnyqaB 
BCcne~eMbiX 3neKTpOHHO-clJOTOHHbiX naBHH; . . 
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PHc. 3. Pacnpe,l(eneHHJt Ko3cbclJHUHeHTOB k,(E /::£R)/ 
y ::£ R = eonst 

COOTBeTCTBY.JOIUHe pa3HbiM HHTepBanaM CYMMapHOH MHH:LI 
npo6eroB ~R 3neKTpOHOB nHBHeii, C03,l(aBaeM:LIX raMMa
KBaHTaMH co cpe,l(Heii 3HeprHeii 37±1, 73±2' H 116±3 M3e 
B >KH,l(KOM KCeHOHe. 3HeprHJI o6pe3aHHJI nHBHeB:WX 3neKTpo
HOB E 1 = 0,5 M36. rHcTorpaMMhl HOpMHpoBaHw K O~HaKo-
BOMY qBcny cnyqaea. . . 
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