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A H H o T a y K H 

B pa60Te npeanaraeTcR npocToll K 6brcTp brli MeToa K3MepeRHSI sHeprHA Y -KBSHTOB a 

KCeROHOBOii ny3blpbKOBOA KaMepe B llRSn830Re OT 20 llO 1000 MsB. 

J . Oanysz, Z.Strugalski, 
O.Czyzewski 

DETERMINATION OF y- QUANTUM 
ENERGY IN A XENON£ DUOBLE 

CIIAMDER AT 20 -1000 MEV 

Abstract 
:=...:__ -=- -

A simple and quick method is proposed for measuring the y- quantum energies in a xenone bubble chamber 

at 20 - 1000 'vleV. 
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B HSCTOSJwel! pa6oTe npe a no>KeH npocTofi 11 6biCTpbii1 MeT oa H3MepeHIIR aHeorHH y 

KB8HTOB B KCCHOHOBOH ny3b!r>bKOBOl1 Ka~epe B Ll1180830He OT 20 LlO 1000 lv\a a. Pa50T8 SIBilSI­

/ 1 / 
eTCSI p83BIITIICM paHee npeano»<eHHOrO MeTO!l8 II OnllpaeTCSI H8 113BeCTHbiA cPSKT , 'ITO cyM-

M8 Be ex npo6erOB 31leKTpOHOS, S03HIIKUJ I! X B KllCK8Ll H OM np0U9CC9 , C03Ll8HHOM nepsH'I H biM 

y - KS 8KTOM
1
nponoprtHOH8.1lbH8 3HCprHH LtJOT OH8 . 3HeprH SI y - K s8HT8 Bbl p8>1<89TCSI ct:JopMynoA 

E '(.I R 2 
+ n m c • Ill 

r n e !( -Koa¢'pHUIICHT npo n o pli110H81lbHOCTII, - cyMMa npo6eroe scex aneKTpOHOs K 

fi03HTpOHOS, S03HIIKUIHX OT n e pBI!'IHOrO H BT0pli4Hh!X Y -KB8HT OS, 

TpOHHO-n03HTpOHHb!X nap OT fiC pBI!'IHOro y -Ks8HT8 , 

1. T peKH 31lCKTpOHOB II n 0 311TpOHOS B >KHLlKOM KCCHOHe HMeiOT BeCbM8 1!3BH11HCTYIO ct:Jop­

My. LlnHHY np06era MO>KHO OrlpCLl CJlHTb ny-reM 1!3MepCHIISI TOJlbK O !l0CT8T O'IHO 601lbUJOrO K 0-

1lH'IeCTB8 TO'ICK HS TpeKe. TaKOe H3M9p9HHC 06bl'1Hb!M COOC060M H8 MIIKpOCK One SISJl Si e T CSI 

B9ChM8 rpOM03JlKOii, TpynoeMKOil H LlllHHHOII nponeaypoiL 3T H 38TPYLlHeHIISI 6bJ1lH YCTpSHeHbl 

nyTeM 1!3 M epeHHSI CYMM8p HorO npo6era B CCX 3119KTpOH O S u e n ocpeLlCTBCHH O H S npoeK UI! H C HHM K8 

C flOMOWb iO KypsHMeT pa . 

CyMMa npo6eros e cex aneKTpOHOB s o6'beMe KaMepbi pacct.tJiTbl s anac b no ¢opMyne: 

k~ r I R - __ _ 
/2/ 

Cos w 
-cyMMS Llni!H 113MepeHHbiX H8 npOCKU HH, k. - K03cPcPHUHe HT Y B9 1lH'19HHSI , 

yron M e>KJJY H81lp8B1lCH HeM LlSH>I<e HH SI cPOT OH8 II rlllOC K OC T biO cj:JOTOr pacpHpOS8 HI! SI , 

2 . .Om1 TOro, 'IT06bl uai1TII cooTuowe u He Me»<ay npo6eroM a n e K Tpoua, onpeaeneHHbiM 

¢opMynoA / 2 / K ero n poeK nuel\, 6bina nposeaeHa Kanu6posKa nyT eM a u a n113a no3HTpouos OT 

+ + .. 
pacnaaa 11-'e+v+v 

Yf 3 M epS1111!Cb n po6e r11 272 fi03H T pOHOB C fiOMOUiblO Ky ps i! MeT pa H8 npOCK UHII C HI! M K8. ilnR 

H3MepeHHi! OT6Hp81li!C b Clly'l81! , S KOTOpb! X " x OpLlbl" T p a e KT OpH A 11031!T p0 HO S HM91lll H8KJ10H K 

nnocKOCTH ¢oTorpacj:JHpoeaHHH He 6onbwe 40°. Cpasue u11e cpeaHero noo6era aneKTpou os I R 

co cpeau eA o»<HaaeMoA a u epr K eA Ll,!lllO cneay10wee 3HS 'ICHIIe Koa¢cpHuH e u Ta K 

E 
K ~ - -=-==--

~ R 
= 0,59 .L 0,021 Mas I , 

- CM 
131 

rae E -cpeJ:lHRSI aHeprii SI no3HTpoua . non y'!eH H b!A ua o n b!Te a Hepr e TH'I9CKHA c n e KTp n 03 K ­

TpoHoe noKa3au Ha puc . 1. TeopeTH'ICCKHii aHepreTHt.tec KKA cneKTp no3 KTpoHo a
121 

5bln aecj:Jop­

MRposau s npeanono»<eH HII pa3Hb!X 3Ha'le HKA owu6oK s onoeaeneu 11 u aueprHH. nonyt.teH H ble T a-

KKM o6pa30M Kpi!Sble OOK838Hbl H8 p11c. 1. K p11Tep11A 
2 x nOK 83biBa e T, 'ITO ny 'lwee corns-

C l!e c 3 K cnepHM911T81lbH biMH LlSHHb!M H nonyt.taeT CSI Ll llSI OWH OKH pasHOA 25%. nosT OM y 11011H8 SI 

ow u 6 K a a onpeaen e HI!H aHepri!H a n e KTpOHH o· no3HTpOHHO A nap bi s np e aene oT 20 ao 100 M a s 

pasHa oKono 20% x 
1

. 

x/ 
3TO 3H8 '1 9 HR 9 OWI! OKI! nOny'I9HO C Y'ICTOM TOrO, 'I T O 3Hepr 11 SI reHep1!pyiOW9rO napy 

y - Ks8 HT8 HCP8SHOMepHO pacnpeaeneu a nO KOM110HCH T 8M napbl . 

3 



3. B ps!Lxe cnyqaes paasHTRe 11H8HR, coa.aaHHOro y -K88HTOM npOHCXO.OHT TOJlbKO 

'18CTR 'IH O 8 KaMepe. HeKoT opaR .aonR aKeprlO! cpoTOKa 8biLl811SieTcR 8He KaMepbi. B .aanbHeA­

weM Mbl 6y.aeM H83bJ88T b ' .Olli!HOA p838HTI! SI' 111!8HSI p8CCTOSIHH8 Me>K ,ay TO'IKOft KOH8epCHI! 

~OTOHS H TO'IKOH nepece'leRRSI npSIMOA 8£l01lb R80p88Jl8RHR OOJ18T8 Y -K88HT8 C OllOCKOCTb~ 

orpS HH 'ill88~ll.leA 05Jl8CTb 8H£l HMOCTR KSMepbl • 

.Qng OUeHKH .OOJlH aHeprHR, YXO.OS!ll.leA 113 K8MCpb1, 5bJn8 onpe.aeneKS 3881!CIIMOCT b cyM­

M8pHOA .aniiHbl npo5era aneKTpOK08 oT .anRHbJ pa3811TRSI. Eb!nR o T o5paHbl 100 llR8HeA cornac-

HO cne.ay~ll.liiM K pHTepHSIM: 1- CHR MOK He neperpy >K eH HCOTHOC HWI!MIICR K Jlii8HSIM TpeKSM. 

2 -p8 3 8RTHe JlR S H SI OpOHCXO.OIIT OOJlHOCTb~ 8 KaMepe. 3- H8KllOK OCII 111!8HH OTHOCIIT8JlbHO onoc-

0 
K OCTII ~OTOrpa~Hp088HI!SI HC 50llbWC 25 • .QnHHbl p838RTHSI 8 OT05paHH blX Clly'ISSIX 5b1Jll! 3SK-

Jl ~'leHbl 8 £lR808 30H9 OT 16 C M .00 30 CM COOT88TCTBCHHO £lllR HR>KHCti H BepxKeA rp8HHUbl 

9HCpr H H ~OTOHS. 

0 T6Rp811HCb TSK>Ke 11H8HH 6on&wux aHeprHli I E~ 600 Mae/, KOTOpbJC K e OT8C'1811H 

KpRTepR~ 2. B HHX H enocpe.acTeeHHO oueK H8anacb TOllbKO '18CTb aKeprHII I< 9 5%/. nonKaR 

aKeprRSI 3TI!X Jl8BI!H OUCHH88118Cb 8 npe.anOJlO>KCHHH 0 9KenOH9HU1!8JlbHOM 08£l8H I!K .OOJlH yxo­

.ORll.lCA aKeprRH c pocTOM .anH Hbi pa38RTI!R. Ka>K.abiA llH8C Kb 5hJn I!CKyceTeeKKO o5peaaK Ka 

p83Hb1X £lllHH8X p83BHT H SI d '!epea 2 eM . LlnS! Ka>K.aoro 3HS'IeHHR d 6bJlla H3MepeKa 

eyMMS npo6er08 aneKTpOH08 It . nony'leHHblC TSKI!M o6pa30M KpHBbJe, ycpe.aHeHHble 8 

COOT BeTeT BeHH blX £l H8n830H8X 3 HeprHA 
1 

nOK838H bl H8 pRe. 2. nyTeM HHTCpnOllSIUHH M e>K .ay 

9THM H KpiiBbiMI! 5bllll! nOllY'ICHbl Kp i!BbiC 388HeHMOCTI! I R "' t (d) npH noeTOSIK KblX 

9HeprHRX y - K88HT08. 3TH KpH8 bJC npH8C.QCHbl H8 pRe . 3. 

.QnR OUCHKH 9HeprHR Y -KeaKTS HC06XO..QHMO H3M ep HTb eyMMY npo6er08 911CKTpOKOB 

!.R H .Olli!HY p8381!THR d , onpe.aeneKKY~ reoMeTpHeA KaMepbr. 

4. 0WH6KH 8 113MCpCHI!I! npo6era COeT881lR IOT OT 5 £l0 50~> . VJx IIC06XO£li!~O 0U8HKB8Tb 

8 K8>K£lOM HH£lH8R£lY81lbHOM Clly'!ae, TaK KSK OHH 388HeRT OT 9HCprHH 9JlCKT p0HHO-n03HTpOH­

HOA napbl, YCllOBHli 811£liiMOCTII H8 npOCKUI!H II cj:JOHS llO>KHbiX 911CKTp0HOB. 

BepXHRR rp8HRU8 OWR60K, 803HRKS ~lllHX OT pa36poca 8 p8.!11!8UI! OHHbiX II HOHH38UROHHbiX 

OOTCpS!X 1np116JlH31!TCJlbHO p88H8 OWH6Ke llllH HH.OII8K Jl y81lbHOti napbl f ., 20% I £lCJ181HIOA H8 

KB8llp8THbiA KOpCHb H3 'IIICJ18 BTOpH'IHblX nap. Ee1111 ll 11HH8 p838HTHH HCJlOCT8TO'IHO 50JlbW8SI, 

TOr£18 K OWR6Ke H3-38 pa36pOC8 110HH38UIIOHHbiX H pa.aRSUHOHHbiX nOTCpb II 113-38 H8TO'IHOCTH 

npo5era, He05XO.QHMO .ao5S811T b OWH6Ky, B03HHKWYIO OT ~JliOKTyauHA 8 p838RTHII 11H8HSI. Ja-

811CHMOeTb 9TOA nOCJlCllHCA OWH6KH OT d .OllH p83Hb1X 9HCprKA Y -K88HT08 OOK838H8 HS 

pHCYHK e 4 . 

A 8T0Pbl 8blp8>K810T 6naronapHOCTb VI.M. rpaMeHHUKOMY 38 ll.HCKyCeHII no noaony aTOll 

pa60Tbl H ueHHble 38MC'18HH SI. n II T e p 8 T y p 8 

l . 3 .C. CTpyran&c KRA. N\aTepH anhr eo8ewaKHH no MCTo.auKc ny3blpbK08blX KaM ep . 

npenpHIIT 796,.Qy5H 8 , 1\:11:51 r. 

n.n . KoH088JlOB8, n.c . OxpKMCHKO, 3.C. CTpyrAllbeKRiL llpenpi!H T P-700, LlyOKa 186 1 r. 

nT3 , N9 6, 196 1. 
2. n.E. 0KYHb. neKUHH no en86bl~ 838HMOll.CHCT811SIM • .Qy6H8 , 1961 r. 

PyKOOHCb noeTynKna 8 H3Jl8Tc nbeKKA OTllC:r 

18 1lCK85p~ 1962 r. 
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PHc . 2. 3aBHCHM OCTb I R OT d , non yqe aHBR Ha H3 Mep eHHH 

DHBH eA p83HhlX SHeprHA. 
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p HC. 3 . KpHBbre 3aencro-10CTH I.R = /(d) npn E - cons t d (ct1} 
:tnS! onpc:teneHI!SI :9Hepr11K y -KD8HTOBY / K p HB bJe .anR :9HeprHii 

E Y > l 6 3B op~teHTH poeottHOI . 
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PHc. 4. 3aBRCHMOCTb o wH6 KK, B03KHKaJOweA H3-aa !PnJOKTyauKA B nRaHe 
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