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OrpaeaanbCKHH 3. Pl - 4659 

OrrpeneneHHe 3HeprHH Y -KBBHTOB B KceHoHoaoi! rryabipbKOBOH 

K8Mepe C lTOMOWb~ HHTerpanbHWX K8CK8llHWX KpHBWX 

B pa6oTe naH crroco6 orrpeneneHHH S HeprHH y -KBBHToB, yno6Hwi! 

rrpH 8BTOM8TH3HpOB8HHOM rrpouecce o6pa60TKH CHHMKOB C ITy3WpbKOBWX K8Mep, 

H8lTOITHeHH bi X TH>Ke!Tb!MH lKHllKOCTHMH , 

fipenpHHT 06beAHUeHHOrO HHCTHtyTa aAepHNX HCCAeAOBaHMI. 

,Izyooa, 1969 

Ogrzewalski Z . Pl-4659 

Determination of the Y -Quantum Energy in a Xenon 
Bubble Chamber by Means of the Integral Cascade 

Curves 

A method is suggested for determination of the Y-quanta ener 
gy which is suitable by automatic processing of picturES from the 
very heavy liquid bubble chambers, 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1969 
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/1 - 3/ 

8 pane orry6ni1KOB8HHhlX pa OT OITI1C8Hhl peaynbT8Thl paapa6oT-

Kl1 MeTona orrpenenea11H aaepr1111 Y - KB8HTOB B KCBHOHOBOA rry3hlpbKO-

BOil KaMepe . YfcrrOnb3YH 38BI1CI1MOC Tb MB)I{ny rronHb!M cpBI:rHI1M rrpo6erOM 

aneKTpOHOB 11 IT0311TpOHOB B ni1BHB OT 3HBprHI1 C03n8BWero nHBBHb 

y - KBaH Ta E y , MO)I{HO orrpeneni1Tb C TO"!HOCTbJO, l:rOCTI1r8JOlUBi1 

/3/ 
12% B ni18IT830HB aaepr11A OT 20 M.3B no 3 faB • npl1 6onee Bb!COKHX 

aaepr11sx - oT 3 no 10 f aB - E y orrpenenseTCH 113 peayn&TaToB aaBH-

CHMOCTI1 MB)I{ny 3Hepr11ei1 rrepB11"!HOrO Y - KB8HT8 H "!11CnOM aneKTpOHOB 

H IT0311TpOHOB B M8KCI1MyMe coanaaaoro 11M nHBHH N max· LloCTHraeMaH 

~ = ( 20 ~ 30) 0 1o
141

• TO"!HOCTb COCT8BnHBT TOrna ~ ~ ~ 

y 

H aC T OHlU8H pa60T8 ITOCBHWBH8 8H8ni13Y 11 npyrHX B03MO)I{HOCTBi1 

orrpeneneaHH E Y , rrp11 11CITOnb30B8HI111 38BI1CI1MOCTI1 OT 3Hepr1111 rrep-

y - KBaaTa TaKHX BenH"'HH , xax L N 11n11 L X. 

L N N( E y, E, 6 t ) + N ( E y, E , 26t) + . 

+ ···· + N( E E d-M ) +N(E E d ) 
y' ' y' '' ' (I) 

L X= X( E Y' E ,6 t) + X( E y' E, 26t ) + ••• 

+ ··· + X( Ey ,E , d- 6 t) + X( Ey,E ,d) , 
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rae 

N(Ey,E,t)= 

X ( E , E, t)"' 
y 

Ey 

J n (Ey,E',t)dE ', 

Ey 
f x(E ,E',t)dE ' . 

0 y 

N (Ey,E,t) - cpeaHee qHcno 9neK TpOHOB H rro3HTpoHoB c 9HeprHHMH
1

6onb-

WHMH E B ITHBHe , C03.Q8 HHOM Y - KBaHTOM c 9 HeprHei1 E y 

X(E ,E,t) - cpeaHee paccTOHHHe TpaeKTOpHii 9neKTpOHOB H rro3HTpOHOB y . 

c 9HeprHHMH 1 6onbWHMH E B ITHBHe , C03.Q8 HHOM Y -KB8HTO M C 9Hep-

rHeii E y At - .QITHH8 HHTepB8ITOB 0 Ha KOTOp~e pa3aenHhlTCH BCe 

.QITHHbl pa3BHTHH ITHBHH d 3a Haqano oTcqeTa rrpHHHT8 ToqK a 

KOHBepCHH y -KBaHTa , HccneaoBaHHH BenHcb c uenbhl B~pa6oTKH TaKoro 

crroco6a H3MepeHHH 9HeprHH Y -KB8HTOB B K8Mepe, KOTOpb!M 6b!IT 6b! 

yao6HbiM rrpH aBTOM8TH3HpOB8HHOM rrpouecce H3MepeHHH E y 

npH yMeHbWeHHH .QITHHbl HHTepBanoB At no HynH, ~N 6yaeT 

cTper:mTbCH K ~ R • TaKHM o6pa3oM, 38BHCHMOCTb ~N = f( Ey) MO)KeT 

6b!Tb HCITOITb30B8H8 .QITH orrpeaeneHHH E y , TBK KBK 6b!IT8 HCITOITb30B8H8 38 -

- /1 3/ -
BHCHMOCTb ~ R = f ( E y ) - • c B03MO)KHOCTbhl HCITOITb30B8HHH ~ X 

.Qeno HeMHOf'O CITO)KHee , H cpa3y He BH.QHO K8KOi1 - nH6o rrpaBHITbHOM 38BH -

cHMOCTH Me)K.QY ::£X H E y 

HH)Ke 6yayT OITHC8Hbl pe3yiTbT8Tbl H3MepeHHM 0 rrpoBe.QeHHb!X C uenbhl 

06Hapy)KeHHH 38BHCHMOCTei1 E =f(~N) y 
H E = f( ~X). y 

1, 3KCITepHMeHT8ITbHOe orrpeaeneHHe 38BHCHMOCTei1 

Ey=f( ~ N) H E y= f(~X) 

C U8ITbhl ITOCTp08HHH CeMeMCTB KpHB~X Ey=f(~N) HEy=f(~X) 

6hlnH HCCIT8.QOB8H~ 38BHCHMOCTH ~N H ~X OT rny6HH~ pa3BHTHH 

ITHBHH t rrpH 3aaaHHhiX 3HaqeHHHX 9HeprHH Ey. 3TH 38BHCHMOCTH 

4 

.QITH E y = 20:!:,.3; 40:!:_6; 

J.I 2000:!:,.300 M9B, rrpHBea 

H8 pHC , 9, a KpHBbie 

.Q8Hbl H8 pHC , 11, 

E 
y 

HaH6onee HarnH.QHI 

rrpe.QCT8BHTb 0 8CITM KpHBE 

-.~~ X H v~ R . Ha PHC, 

H E = f( y'~ )(: , t). Crrno 
y 

.QOCTHf'88Mb!X ToqHQCTeii 

npH yBenHqeHHH ry 

rroacqeTe N , orrpeaer 

(pHc . 14). Y >Ke rrpH qHc< 

A t = 1 MM ) • ~ N J 

2, ilHcrrepc 

ilHcnepC HH B8nHqHH 

aeH~ B Ta6nHue I anH p 

3, Orrp 

~ R(t 

npoue.nypa orrpeaen 

~X ( t) rrpo c Ta. 

llnH ceMeiicTBa coo 

<~ N,t) HnH (~X,t). H 

orrpeaeneHHOii 3HaqeHHeM 



lOHOS C 3HeprHHMH1 60nh 

!Bp1"'HeH Ey 

:TpOHOS H n03HTpOHOB 

Y - KS8HTOM C 3 Hep -

pwe pa3nenH~TCH see 

npHHHT8 TO'IK8 

uenh~ swpa6oTKH TaKoro 

·pe, KOTOpblH 6btn 6bt 

MepeHHH E y 

o HynH, IN 6yne T 

fh IN= f( Ey) MO*BT 

K 6wna HCITOnh30S8H8 38 -

l liCITOnh30S8HiiH 

nH60 ITpasHnhHOH 38SH-

i, ITposeneHHb!X c uenh~ 

f( I X ) 0 

~BHCHMOCTeJ'.l: 

-
=f(IN) HEy =f (I X) 

O T rny6HHhl p83BiiTHH 

3TH 38SHCHMOCTH 

nmr E Y = 20:!:_3; 40:!:_6; 80:!:_12; 150±_22; 300±_45; 1000:!:_1 50 ; 1500±_225 

H 2000±_300 Mas, npHseneHbi Ha pHc . 1-8. KpHSbte Ey=f(IN,t) noKa3aHbi 

Ha pHc . 9, a KpHsbte E = f( I X, t ) - Ha pHc, 10. KpHSbte E =f(I R, t) 
y y 

Jl8Hbl H8 pHC o 11, 

HaH6onee HarnHJlHO pa3pewa~wy~ cnoco6HoCTh no 3HeprHHM MO*HO 

npencTasH Th, ecnH KpHBbte Ha pH c . 9-11 HapHcosaTh s MacwTa6e y'I N , 

yi X H y'I RO Ha pHC o 12 H 13 Jl8Hbl 38SHCHMOCTH E y =f( y'I N, t) 

11 E = f( yi )\:, t ) 
0 

CnnoWHbiMH nHHHHMH Ha pHc , 12 o6o3Ha'!eHbi paJ'.l:OHbi 
y 

nocTHraeMbiX TO'IHOcTetl B onpeneneHHH E y • 

npH ysenH'IBHHH ryCTOThl 0Tpe3KOB , nepeCBK8~WHX OCh nHBHH npH 

, onpeneneHHe IN 3KsHsaneHTHo oiTpeneneHH~ I R 
( pHc . 14 ). Y *e npH '!Hcn e nHHHH n = 40, H8 to - e}lHHHU Y 

tJ. t = 1 MM ) , I N ne*HT o'leH h 6nH3Ko K I R 

-
2. LlHciTepcHH senH'IHH I R IN 

ilHcnepCHH BBnH'IHH1 I R IN ax ITpHse-

neHw B Ta6nH u e I nnH pa3Hwx 3HaqeHHH 3HeprHI1 E 
y 

3. OITpeneneHHe E y ITo naHHbiM 

I R(t ) , I N(t) , IX( t) 

npou enypa onpeneneHHH 3HeprHH E y ITO Jl8HHb!M IR(t ) , lN(t), 

I X ( t) ITpocTa , 

Ll nH ceMewcTsa cooTseTCTBy~wHx KpHBbiX HaxonHTCH TO'!Ka ( IR, l ), 

( 1 N, t) HnH ( I X, t)o H awneHHaH T O'!Ka ne*HT Ha KpHsow , OJlH03H8'1HO 

onpeneneHHOH 3Ha'!eHHeM E y, KO T opoe H nano na HTH, 
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Tipouecc orrpeaeneHHR E y HAeHTH~eH TOMy 1 KOTOphl~ HCITOnb30BancR 
/2/ 

paHbllie 

ABTOp C~HTaeT CBOHM rrpHRTHbiM aonroM rro6naronapHTb 3,C.CTpyranb-

CKOrO 3a rrpeano•eHHe TSMhl HCCneaoBaHH~ H UeHHhle AHCKyCCHH 1 a TaK•e 

E.EornaHOBH~a 3 a o6cy•aeaHe pasawx rrpo6neM, CBR3aHHhlX c pa6oTo~, 

H.norroBy - sa rroMOIUb B rrpoBeaeHHH H3MepeHHi1. 
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1. 3.C.CTpyranbCKH~. MaTepHanbi coBemaHHH rro MeTOAHKe rry3hipbKOBhiX 

KaMep. nperrpHHT OYIHYI, 796, ily6aa, 1961; n.n. KoHOBanoBa, n.c.OxpHMeH

KO, 3.C.CTpyranbCKH ~ . nperrpHHT OYI.HYI, P-700, ily6Ha, 1961; nT3 N>6 

(1961). 

2. O.Czyzewski, J,Danys z , Z.S.Strugalski. Acta Physica Polonica, 
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lii I N IX 

N E y 2 R ~R (%) 
- ~N (%) ~X(%) aR n IN a n lX ax 

(MM) " (M3B) (MM ) R N (MM) (MM) X 

20~3 35,45 4 ,4 12,3 8 1,75 0 ,32 18,5 8 1,07 0, 55 5 1,5 

2 40±._6 69, 6 6, 5 9,3 8 3 ,05 0 , 55 18,0 8 2, 62 1, 78 67 , 7 

3 80~1 2 127, 7 28 2 1, 9 4 6,1 1, 8 29 , 5 4 8, 23 6,0 72, 9 

4 1 50~22 237, 3 47 19 , 8 4 10,6 2, 8 26, 9 4 15 ,30 8, 5 55, 5 

5 300~45 383, 5 86 22,4 4 18,1 3, 7 20, 5 4 23,69 13 54 , 9 

6 1 000~1 50 1855 400 2 1, 6 2 68,4 10 14 , 6 2 79,52 23 28, 9 

7 1 50 0~225 2578 400 15 , 5 2 99,4 10 10,1 2 99, 92 23 23,0 
-..J 

8 2000~300 3205 380 11,9 2 120,3 15 12, 5 2 12 1,6 1 22 18 ,1 
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