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HoceliHSHH U.H., OcocKOB r.A. 10-8144 

0UeHK8 OTHOCHTellhHOH HOHH38UHH no ASHHbiM CKSHHpOBSHHH 

HS CnHpallhHOM H3MepHTelle 

Pa6oTa nOCBlDUeHa OUeHKe OTHOCHTellbHOH ROHH38UHH no ASHHbiM cnH­

pallbHOf'O CK8HHpOB8HHH CHHMKOB C ny3b!pbKOBbiX KaMep, 

Oocne Bb!BOAS He06XOAHMOli: <jlyHKUIIOHSllbHOli: 38BHCHMOCTH H3ll8f'8IOTCH 

ABS CTSTHCTH'IeCKHX nOAXOA8 K OUeHKe- f'HnOTe3bi 0 TOH HliH HHOH HOHH38-

UHOHHOH nliOTHOCTH H npHBO.QHTCH pe3yllbT8Tbl npo6HOH o6pa60TKH HeCKOllbKHX 

co6hiTHH no aaHHhiM UEPHa. 

Coo6meHMe ~aMHeHHOrO HHCTMTyTa gAepHNX HCC~eAOBBHHI 

,ll.y6Ha, 1974 

Ioseliani Ts., Ososkov G.A. 

A Relative Ionization Estimation Using 
Spiral Reader Data 

10-8144 

A method of relative ionozation estimation is studied 
using spiral reader data of bubble chamber film measure­
ments. 

The necessary functional dependency development is 
followed by two statistical approaches to the estimation of 
a hypothesis about the bubble density and results of the 
first handling of a few events measured at CERN spiral 
reader. 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1974 

MaCCOB8R 8BTOM8TH3HpOB8HHaR o6pa60TK8 KaMepHHX CHHMKOB C 

llOMOilti>IO YCTpoHCTB THna HP,U1 Spiral Reader HJIH ycTpolfcTB, HCIIOJI:&-

3~ KnT, ~BzraeT cne~aJI:&HHe npodJieMH oueHKH HOHH3a~H no pe­

ayJI:&TSTaM CK8Hll:poB8HlUI H306pallteHIDI Tpelta CB6TOBHM II.HTHOM HJ1H llleJI:&IO, 

HaCTORIII8R pa60T8 nOCBflllleHa OUeHKe OTHOCHTeJI:&HOH HOHll38lU1H no 

.nammM CITHpaJI:&HOI'O CK8HllpoB8HIDI CIDIMKOB C nysHpbKOB!:lX KaMep. IloCJie 

BHBO.na He06XO.~Oi! TeOp6TH'tf6CKOi! 38BUCHMOCTU H3JlaraiOTC.fi .nBa CT8THC­

TH'tf6CIWX IIO.JOCO.na K OJJ;eHKe rHIIOT63H 0 TOi! MH HHOi! HOHH3~0HHOH 

IIJIOTHOCTH H rrpHBO.nRTC.fi pe3YJI.bT8TH npodHOH o6pa60TKH H6CKOJI:&IWX C0-

6HTHI, cner.zyiaJI:&HO OT06paHHI:IX C MariDITHOH JI6HTH, co.nePJKame:H pesyJI:&­

TSTH cKBJmpoBB.HIDI Ha UEPHo!!cttoM CITHpaJI.&HOM H3MepHTeJie qnw:&Ma c 2 M 

Bo.nopo.nHOI KBMepH. 

HH¢opxanHR od HOHH38UHH Ha CITHpaJI:&HOM H3MepHTeJie (CH) 

IIO~yqaeTCR B B~ne aMIIJIHTY~ RMTIYJI.bCOB Harr~eJmq C ¢QTOJMHOXHTeJill, 

Bbl.naBB.eMWC O,ztHOBpeMeHHO C ITOJI.fipHbiMH KOopnHHSTBMH TO'tleK TpeKa /!/. 
BeJ1111mHS aMIIJIHTYnH RMTIYJI:&Ca (PH) orrpene.JlfleTC.fi CBeTOBbiM ITOTOKOM, 

rra.naKilll!M HS Ra.nP, H rrporropr.zyiOHaJI.&Ha 'tfl'ICJIY pacceHBaJalllUC ueHTpoB ny-

3Hp.&KOB, 3axBB.'tfeHHHX U1eJI:&IO rrpH CKaHHpoBSHHH e10 KS.npa. 

YCTSHBBJieHHe Ra.Koro-JIH60 o.nH03HS'tfHOro COOTBeTCTBIDI M~nY BeJIH­

"!HHSMH PH H 'tfl'ICJIOM nysup.&KOB Ha TpeKe, saMeTaeM!:lX meJI.&IO rrp:a ee .nBH­

llteHHH rrorrepeK TpeRa, .naJKe c yqeToM ero IqJHBH3HH H yrJia rrorpYJKeHIDI 

HeB03MOl!HO HS-38 CJlOlKHbiX s@>eltTOB, BHOCHM!:lX padOTO:I<l: CHCTeMbl 8BTOM8-
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TH~eCKOR peryT!HpoBKH ycKneHHR, ilOSTO~ BO BCeX pa6oTax, IIOCBflm8HHHX 

oueHKe noHHaru.um 12 • 3 • 4/ rrpn CIIHpa.ll:&HOM cKaHHpoBmnm, rrpe.Ir.~IaraeTcJI 
BI:I'illCJI.iiTb OTHOCHTeJI:&HOe IIOT8MH8HH8 Tp8KOB ITO OTHOlli8HIDO K TpeKaM 

uyqKa, rrpnHHMaeMUM aa 3TaHOH no~epHeHHR. EcrrH o6o3Ha~T:& qepes ~ 

cpe.D;HIOIE) ITJIOTHOCTb HOHH3ai.Um npoH3BOJI:&Horo TpeKa, a ~epea ()M,,- TY 

lK8 ITJIOTHOCTb .Ir.II.il uyqKODWC TpeKOB, TO rrapar.leTpoM OTHOCHTeJibHO:it HOHII!-

3aUIUJ 6yn;cT '\:> ::: ~"" 11,1 , ¥13 cllH3H"l8CKHX C006pallteHHit CJie,nyeT, ~TO 
B .n;oJIXHo 6HTb rrporrop~oHan:&HHM yr;ry rrorpyxeHHJI H .n;pyrHM rrpocTpaHcT-

B8HHHM XapaKTepHCTllliaM TpeKa, 06i>8.ltiDlfl8MHM B TaK Ha3HBa8MHft reOM8TpH­

~8CKHit iflaKTOP G (cM./2, 5/~ H oOpaTHO rrponopnHoHaJibHW KHHeTHqecitolt 

sHeprHH ~acT~, T,e. "B = G f2. 
HaMH HCITOJib30BanaCb HH<Jx>PMar!,WI, IIOJI~eHHM Ha rrepBWC 20 060-

poTax CIIHpa.liH. ~ YMeHbrneHHJI CTaTHCTH~ecKHX ~TyaqKft 6HJio 6H 

lKeJI8T~1bHO H3M8pHTb 6oJiee .lf.IIHHHI:l8 0Tp83KH Tp8KOB, HO H3-38 KpMBH3-

Hl:l TpeKOB paD;HaHbHO OpHeHTHpoBaHHM DteJib Ha 60JILID8M pa,JJ;HYCe Ha~a­

eT HCKa.l!taTL naMepJieme aMITJIHTY.D;H HMrryJI:&CoB. B .D;aHLHeibueM B03MODO 

ITpHCOBOKJIIHTb K 3THM .D;aHHHM, B3JITNM B6JIH3H B8plllliHl:l C06HTRR, BHCOTH 

HMIIYjlbCOB, ITOJI~aewe B 06JI8CTH, .D;aHeKOit OT B8plllliHl:l, ITOCJie BB8.D;8HHR 

CIT8UHBJlbHOit KOppeKUHH Ha TaKOe HCKBXeHHe, 

~ Tp8KOB BHCOKOft KpHBH3Hl:l (HMrryJILC MeH:Dme IQO MaB /c) HHqnpMa­

UHeil: o6 HOHH3aUIUI rrpeHeOperaJIH KaK H8Ha,Jt8J;HOlt, 

YcTaHOBHM aaBHCHMOCTL MeE.D;Y aMIJJIHTy,u;oii HMrryJibCOB H napaKeTpow B 

(eM. pnc.I). 
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PBc. I 

IIycT:& a - nrnpHHa, L - .£4.1Hllia nteJm, d. - cpe.u;HHft n;HaMeTp nyaHp:&­

Ka, t - paCCTOJIHHe M8W" UCHTpaMH ny3HpbKOB 0 S - ITJIOII18.D;b llleJIH, 

s~ - ~aCTb STOtt ITJIOma,D;H, IIOKpHraJI ny3HpbKaMH, TITJI, H Trrya, - K03<f>­

~eHTH nporryCK8HHJI CBeTOBOrO ITOTOKa ITJI8HKO:it H ITY3WpbKOM1 COOTB8T-

CTB8HHO, 

BeJI~Ha aMITJIHTY.D;H HMITYJIDca, BH,n;anaeMaJI aBToMaTH~ecKHM ycTpoft­

CTBOM,paBHa OTHOlli8HHD CB8TOBOro ITOTOKa,IIOJI~aeMOro IIpH rrepece~eHHH 

TpeKa UleJlbD (KOr.n;a ~aCT:& CBeTa 3a,D;8.PJKRBa8TCJI ITY3HpbKaMH), K CB8TO­

BOMJ ITOTOKY, H.IIYIIl8~ CRB03b ITJieHKY. 

P\.1:::: Sc Tn,_-T"''· = I< 
Tnl\- Tn~'!. 

s-· Tn,..,. 
T.,, 

EcJm BB8CTH OITTH~8CKJD ITJIOTHOCTL J:) = ~ ~ • TO 

( 

-2,3 (l>nn- D"" ) 
PI-I= ~<. ;\- e . 

Haau;eM BeJm~HY 'K=- s,/s 
1\aK H3B8CTHO,H3 rryaCCOHOBCKOrO aaKOHa pacrrpe.JJ;eJI8HH.ii ~CJia rry-

3blpbKOB Ha TpeKe CJie.JJ;YeT 3KCITOH8~aHbHl:l:li aaKOH pacrrpe,n;eJieHHJI pac-

CTOJIHH:it MeJit,JJ;Y HX U8HTpaMH: _ 'lfl 
P(t.)= o-e 

IIycTb N - cpeu;Hee ~CJIO nyaHp:&KOB, rrorraBIDHX BHYTPb llleJIH• EcrrH or­

paHH~TLCJI paccMoTpeHII!eM yaKoit meJIH: a .. 0, 8 d. , To ITJioma,u;I>, rrepe­

Itpiita.ll ){BYiofS COC8,li;BHMH ny31iphitaMH,6Y.JJ;8T ITpM6JIH3HTeJibHO paBHa:'. 

s = (ol-t)C<.-. 
I. 
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~ .f5 

1..~ 
:r 
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~ 
8 

-13,1t0 2,96 13,.9 11,4'1 31(,50 '15,86 

PMc.2. Pacnpe~eneHHe OTHOWeHHH npaB~OIIO~OOHH nM H nP ~AH 
~ -Ye30HOB H IIpOTOHOB OT !00 ~0 900 M3Bo 

Cpe.~HRJI Be.Jnr'illHa IIJioma.JtR rrepeKpliTHR nysup:&KOB 1 \tk -5~ -d'o'- 7 
S::6"C\NJ(o\.-t)e k= /Jo..[cl-"f-('1-e )1 

0 

BcR IIJiom~~:o. saHRTaR nysup:oKaMH BHYTPH merrH, 

S~ N{l._ (" -.t'd.) <' ::: 1-.J o...c:l ·- = - '- e ~, 0 

TaR KaK $=La. l'I N = L r . TO 

l'I 

- fd.) 
K.= sc/s=(~-e 

C 
-(~)( -2,!>(Dn.,.,-l:>"-'J\ 

?1-t~ ~-e 1- e J• 
IlycT:o ~- cpe.~HRJI BeJil'I'IHHa rrponycKoB Melli.Izy nysup:oKaMH 

.II,1J:JI CIIJIOIIIHOro (0e3 rrponyCKOB) TpeKS ~ =() l'I l'I3 (I) 
PH = )\- e2,?.(D~ .. , -DnA) • 

f'ro\A.,)l -4 

6 

(I) 

( §= Yr>. 
IIOJIYlJSeM 

I 
j 

l 
j 

.1I,1J:JI TpeKa c ~ :f 0 

C 
-lfd.) 

PH-= Pl.\...,,,. 1- e . (2) 

.II,1J:JI IIytl:KOBODO TpeKa C y'l'eTOM onpe~eHeHl'.!R B 6y~eM HMeTb 

C 
-il...:..ct.) ( td ) 

PI-I = PI-I ,_ e. = t>\.l 1-eB 
lttiA .,,_,., """"4< ' 

OTKy~a IIOJIYlJSeM BlipallteHHe I.Vlfl e.::c..f(- 0 cl) '!epe3 B H OTHOII!eHHe aunnM-

TY~ cnnoWHoro H nyqKoBoro rpeKoB ~ 

-tl'd. _ { 1- Pl-l..,,n ) 
e - \... Pl-i""'"'" • 

llo~CTSBJISlll <'ITO B (2)1 IIOJiytl:SeM HCKOMYJO lfx>PMYJIY 

P\-\-= PH...,"'>< ( t\- ( '\- ~H"""~ )!>,). 
'{>~""""" (3) 

AHSJiorH'l'HaR lfx>PMYJia 61iJia noJiy'l'eHa B pa6oTax 13•41. 
EHJia IIpoBe~eHa H~eHTH~KSUHR O~HHaKOBO 3ap~eHHUX '!aCTHU ~R 

KOHKYPHPY~ rHrrmTe3 B peaKUHRx THna: 

JL-p ~ J(-+ JT- n .. n-; 

.:rr- p _, n.,. n- p n - • 
(4) 

B KS'l'eCTBe O~Horo 1'!3 RpHTepHeB OT6opa 61iJI npHMeHeH KpHTepH~ 

HeAMaHa-ITHpcoHa, 

B npe.~IIOJ!OlteHHH, 'ITO aMIIJIHTY~li HMnyJI:&COB pacnpe~erreHU ITO HOp­

MSJI:OHOMY 38KOHy, OTHOII!eHHe npaB~OII0~06HR ~R ~BYX rHIIOTe3 6y~eT 

HMeTb Bl'I~: 

HJil'I ,L. ;t ::: 

~ 

i 
'1.6~~~ 

e.x r I _1 
L- 2 "'~· 

( \)~-PH. )
2 j '_,n 1 

e.~ r l- _j_ ( P ~ - PIL '\
2 

] 26~~ '~nl./ 

1 ll'\.\~ - PK, \-2P~(PI-\ -~ )I l ntn 
1 

~""" '- ) r...,n" nun.. J , 

r.~e PHrHn,I H PHnm. 2 - cpe~HHe SMIIJIHTY~ HMIIYJibCOB ,cooTBeTCTBeHHo, 

D;JIR rr+-Me30HOB H npoTOHOB, d,~- OWH6Kl'.! aKcnepHMeHTSJibHHX BeJIH'l'HH PH. 
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3H8'18HIDI ::JTHX Be.JIH'I1'IH OWIH OITpen;e.n:eH!l H3 pe8.1I:OHbiX 3KCIIepHMeHT8JI:O­

HbiX n;aHHHX up B38IDI!O~elcTBHR IIPH 16 rsB/c, IIOJIY'IeHHbiX B UEPHe, 

'ITO D03BOJIHJIO H8IDH H80op reoMeTpH'!eCKHX <i>ai<TOpoB pea.n:OHbiX TpeKOB 

G H BH'11'!CJll'lT:O P~HII. 1 H Pf\>~:rr. 2 no <PoPNJYJie (3) IJ,JIR pa3Hl>IX rHrroTe3 

B n;HaiTa3oHe sHeprHH n;o 900 MaB. 

~ TOrO 'ITOOH ITpHHRT:O KnH OTBeprayT:O rHIIOTe3y 0 Me30HHOM 

WlH ITPOTOHHOM TpeKe, HeOOXOD;HMO Cp8BHHT:O JiorapR~ OTHOCHTe.JI:OHOro 

ITp8B[(OITOD;OOHR C KOHCT8HTOit C, onpe[(eJIRKIIIefi KPHTH'IeCKYIO OOJiaCT:O 

naHHoro KPHTepHR. KoHcTaHTa C o~eHHBaeTCR no pacrrpeneJieHRIO Be.JIH'I1'!­

Hbl .t. i • B CBR3Ji! C OTCYTCTBHeM B H8CTORUlee BpeMR H8 CIIRpaJI:OHOM 

H3MepHTe.n:e OWII1 aniTaparypH IJ,JIR ITOJiy'leHHR aKcnepHMeHT8JI:OHhiX naHHHX oo 

aMIJ.JIHTynax HMny;r:ocoB, Heo6xonHMHX IJ,JIR nocTpoeHHR rHcTorpaMMH ~£, 
OW! HCITOJI:030B8H M8T0.1.1 MOHTe-Kap.llo. I'HcrorpaMMli PH H3 pa60TH /

2/ 

6WIH ITepec'I1'!T8HH B pacrrpeJ;e!leHHl! JiorapH~a OTHOllleHVR rrpaB_n;onon;o6HR 

IJ,JIR It- M830HOB (J{M) H npoTOHOB (.UP), IIpH!el8HHHe H8 pHC, 2, 

EbrJio BHOpaHo aHatie~rn:e C=16 H npu e.,_ i>c rrpuHHMaJiac:o nmoTe3a 

o npoToHe, a ITPH t.,.;:( ;:;. C n+-MeaoHe. 

llpRMeHeHHe KPHTepuR: HeitMaHa-llHpcoHa CBR38Ho c BBeneHHeM 3MIIH­

pH'!eCKHX noporoB, M8HRDUl»XCR OT 3KCITepHMeHT8 K <lKCITepHMeHTY, 'ITO 

ITPHBO[(HT K 6oJI:olliRM HeynoCSCTBaM, nosTOMY B Ka'!eCTBe KOHKYPHP~ero 

MeT0[(8 OWI HCITOJI:030B8H 't- KpHTepHI /
5/ • 

HaMH OTOHpaJIHC:O COOHTHR Up-B38HMOD;ei!:cTBHR rrpH 3,9 raB/c, H3-

MepeHHHe Ha UEPHo!!CKOK CM. 

PeayJI:oraTH cKaHHpoBaHHR IIJIOTHOCTH ny3Hp:OKOB cJien;a OWIH ycpen;­

HeHbl ITO nepnHM 20 OTC'I8T8M CIIHpaJIH OT BeplliHHH COOHTRR (ITO rrporpBMMe 

A PU L s H ' BKJIIO'IeHHOi!: B KOMIIJleKC uporpaMMbl n L. T R. /I/). 

ITOCJie reoMeTpH'!eCKOi!: peKOHCTPYKUHH COOHTHR, OOpaOOT&HHOrO no 

nporpaMMBM I= I LT R H TI-l R t Stt , BH'11'!CJIRJICR reoMeTpH'!eCKd rpaKTOP G 

8 

/ 2 •5/ B KBKD;Oi H3 3-x npoeKU»fi Kan;pa. ~ K~[(Oi!: rHnOT83H 

~KCHPOBaJICR napaMeTp HOHH3~ B no BCeM TpeKaM Kan;pa. 

Be.JIH'IHH8 PH mo. .... BHOHpaJiac:o paBHOI 108 IJ,JIR BCex K8[(p0B IIJI8HKH, 

PH min..-C'IHTaJIBC:O ITOCTORHHOI BeJll'l'WHOH IJ,JIR 3-x npoeKU»i!: .n;aHHoro CO­

OHTHR H HaxO~HJIBC:b ITO!U'OHKOI ITO MeTO:rcr HBm.JeH:OliiHX KBB,I(pa'l'OB • 

EWra npoH3B8[(8H8 npoBepKa OOOHX rHnOTe3 ITO 't"'- KPHTepRIO (rry­

TeM CMeHH rHITOTe3 M8CTaMH B BH~eHHH ,IJ,IIR ~ ), 

Be.n:H<mHa 't2 
BH'IHCJIRJI8C:O ITO iPOPMYJie, n;aHHOH B pa6oTax / 5, 6/: 

~ \ -"- '2. 

>. z; ~ l P\-1.-.nc- \>\-\;_ (_{)1-\0>\~n~ J B,.) :rJ 
1 

= i_ !l _ r ~ "': t. 1/ ± 1: 
t..~l I. L "\,=t <St ~==I {$" 

rn;e PH3KC" ; - 3KcnepHMeHT8JI:OHHe .n:aHHHe c OlliHOKBMH <S~ , PH. (PH 
..... \1 \. f'l'l,"'i, 

B'~ ) - ITpe.n;cKa3aHHM aMITJIHTyna HMITYJII>ca WIR I-oa riDioreaH B oco-

" col TO'!Re rroa6HpaeMOro rrapaMeTpa PH..,:~= PH..,,.._ ' HailneHHoro JlHHH-

MH38IU!el WYHRUHOHBJia 1 

\/1.. = ± i,_ (P\-t""'c"'- t'\-\,(?\-\~~~' ,e>.J); 
J.- :"-I (5~ A. 

~-,- npoH3BO.D;HM WYHRUHH (3) B oco6o:l!: TO'lRe PH....,,,= ~1-l"';., , 

')(~ - pa3HOCT:b M8X.D;Y npe.D;CK838HHHMH aMIIJIHTY.D;aMH HMrryJI:OCOB IIpoBepB:e­

MOI H ROHKYPHPY~e:l!: rHIToresH 
~ ~ 

:x~= P~, ( f>1-tm;.,2., 13.,_ J- PI-\, (P~""""~' B" ), 
" 

r.n:e PU....,,.,'L - aHa'!eHHe ITapaMerpa ~'-~ ....... "- , rron;o6paHHoe IJ,JIR rHnOT83H 

2, 6 K. - onm:6Ka napaMerpa rrpoBepB:eMo:l!: rHnoTe3H, 

KaR OWIO IIOK83BHO B /?< rWIOT838, HMemtM no 

oRB.saJicH O"'eHI> MaJII:iM .n;,JIJI "xoponx" r~~:note3 no cpa!!HeHHil c ~. .~;.u 

"nxox:r.tx" (Ta~x.1.) 
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IIpeHMYmeCTBo o.z:tHoa rmiOTe3hl nepe.z:t z:tpyroa npoBep&IIOCI> no Hepa­

BeHCTBY l ~ o-:' I >:> i ( CM. 17 I), H OHO ORaaa.noci> .FlBHhiM .[(Jlff 70% cJiyqaeB. 

nnE TeX ~aCTHU, HMITY.libC KOTOPhiX 60JII>We I,2 raB/c, rr OR838JJ0Cb 

MaJibiM .[(JIR o6eHx rHnoTea. Hx ROJIR~eCTBO npKMepHo paBHO I5%. 

B 38RJIIO~eime Mbl XOTeJIH 6hl Bhlpa3l'ITD 6Jiaro.z:tapHOCTb 38 nOMOI!ll> B 

pa6oTe l!.H.CHJIHHy, H.C.AM8rJI06eJIH H M.H.,1lJKr8pR8Ba. 
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24.54 

78.35 

22.73 

3I.I6 

9.80 

13.39 

4.04 

15.92 

121.63 

II8.52 

51.80 

2I.I8 

10.70 

5.374 

5.4 

70.80 

xop.rmi. 

1.886 

3.859 

0.315 

1.73 

I.05 

I.88 
0.024 

0.627 

5.08 

I.II7 

0.007 

0.428 

0.0047 

0.0052 
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