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BBE,QEHHE 

B pa6oTax: 1 - 31 npeAno~eH MeTOA ~ nony4eH~ ¢opMyn~ AnA onpeAe­
neH~A K~HeMaT~4eCK~X napaMeTpOB TpeKOB 3apA~eHH~X 4aCT~~ C y4e­
TOM nonHO~ MaTp~~~ OW~60K B ¢aKTOp~30BaHHOM npeACTasneH~~.B pa-
60T~4/ 3TOT MeTOA 6~n pean~30BaH B B~Ae nporpaMMH~X cpeACTB. 
C noMO~b~ C03AaHH~X nporpaMM AnAMOAen~posaHH~x co6~T~~/S/ 6~n~ 
B~nOnHeH~ paC4eT~ no BOCCTaHOBneH~~ K~HeMaT~4eCK~X napaMeTpOB 
3apA~eHH~x 4acT~~ s ycnos~Ax cneKTpoMeTpa rHnEPOH 16 '. Hoe~~ Me­
TOA o6ecne4~n npeAenbHO B03MO~HY~ T04HOCTb onpeAeneH~A napaMeT­
pOB TpeKOB np~ AOCTaT04HO B~COKO~ CKOpOCT~ o6pa60TK~ OTAenbHOro 
co6btT~A 141 · 

0AHaKO cy~eCTByeT 06CTOATenbCTBO, KOTOpOe orpaH~4~no np~MeHe­
H~e yKa3aHHoro MeTOAa np~ o6pa6oTKe peanbH~x co6~T~~- 0Ho 3aKn~-
4aeTCA B cneAY~~eM. 

MaTeMaT~4eCK~~ annapaT, pa3pa6oTaHH~~ s 11 - 31 AnA onpeAeneH~A 
napaMeTpos TpeKos, np~MeH~M n~wb s npeAnono~eH~~. 4TO 4~cno ~3-
MepeH~~ Ha TpeKe 4eTHO. PeanbHOe ~e co6~T~e cocTasneHo ~3 npo~3-
sonbHOro 4~cna ~3MepeH~~-

B HaCTOR~e~ pa6oTe n.peAnp~HATa · ycnewHaA nonbtTK.a o6o6w&.1Tb nP-

3ynbTaT~ pa6oT' 1 -~ 1 AnA TpeKoB c npo~3BOnbH~M 4~cnoM ~3MepeHH~x 
T04eK. 

1. ¢AKTOPH30BAHHOE nPE,QCTABflEHHE HH¢0PMAUHOHHWX MATPHU 
H ¢0PMYflW ,Qfl~ nOflY4EHH~ KHHEMATH4ECKHX nAPAMETPOB TPEKOB 
C nPOH3BOflbHWM 4HCflOM H3MEPEHHWX T04EK 

B pa6oTe 121 np~BeAeH o6~~~ B~A ¢YHK~~~ npaBAOnOA06~A, c no­
MO~b~ KOTOpO~ OCy~eCTBnAeTCA nO~CK napaMeTpOB TpeKa 3apA~eHHO~ 
4aCT~~bl: 

/1.1/ 

-1 -1 
rAe C- ~Kyn.+~H3M.• C -(~Ky:l.+~ 3M.) , ~Kyn.- Kosap~a~~OHHaR 
MaTp~~a KynOHOBCKOrO pacceRH~R, ~H3M.- MaTp~~a annapaTypH~X 
norpewHOCTe~ /1.2!, ~ Y = l Y1 - <Y1 > , ••. , Y N- <Y N > I - aeKTop-cTpoKa 
pa3HOCT~ ~3MepeHH~X KOOPA~HaT T04eK Ha TpeKe H ~X cpeAH~X /MO­
AenbH~X/ 3Ha4eH~~. 

/2/ 
Bocnonbaosasw~cb pe3ynbTaTaMH pa6oT~ , $yHK~H~ npaBAOnOA06HR 

/1.1/ MO~HO nepen~CaTb B B~Ae 
-N N 2 ';1 1 

L • (2 11) ( k ~ 
1 
~ s k det R) - !exp [- t 4_!; _I(" ~ t_ T J. - /1 . 21 

I 

I 

1 ~----------------------- ---' 



3AeCb ~t - BeKTOp-cTpOKa cny4aHH~X eenH4HH B HOBOM npeACTaB­
neHHH /CM. pa60Tyl2/ /, R- n~THAHaroHanbHa~ CHMMeTpH4Ha~ MaT­
PHI.Ia BHAa 

R= /1.3/ 

MaTPHLI~ laili:2 ,lbil~ 1 HMeiOT paaMepHOCTb[2,2l H onHcaH~ 
a pa6oTe 111. 

06paTHa~ K R MaTPHLia cornacHo 111 aanHweTc~ cneAYIO~HM o6paaoM: 

.. 

. 
w~v~. 

l 

/1.4/ 

m 
MaTPHLI~ !Vi 1:

1 
IWi li= 1 HMeiOT TaK>Ke paaMepHOCTb [2,2] H onHcaH~ 

8 /t/. 

npeACTaeneHH~ I 1 • 3/' I 1 • 4/ MaTPHLI R H R -l nony4eH~ npH ycno­
BHH, 4TO N=2m, T. e. 4HCno H3MepeHHbiX Ha TpeKe T04eK 4eTHO • 

nonO>KHM' 4TO N "'2m+1. 
TOrAa MaTpHI.Ia OWH60K B /1.2/ cornaCHO peaynbTaTaM/l/ 6yAeT 

HMeTb cneAY~HH BHA: 

B= [ R ~ l 
0 0. . . 0 1111 : 

2 

/1.51 

MO>KHO nerKo nony4HTb, eoc­
H3 pa6oTbl 111• 

K B <!>QpMyny o6pa~eHH~ 

/1.6/ 

H,. 

0 

0 

1} 

11 
-1 /8/ 

Cy~ecTeoeaHHe MaTPHLI~ B AOKaaaHo e 
MaTPHLia K ~en~eTc~ Heoco6eHHOH CHMMeTpH4HOH n~THAHaroHanbHOH 

MaTPHI.IeH, H no3TOMy An~ MaTPHI.Ibl K - 1 cnpaeeAnHBO npeACTaeneHHe 
BHAa /1.4/ : 

v1 w 1· .... -v1 wm 
-T-T 

v2~2· K-1. w2Y1 v2. wm --• VW. 
/1.71 

- T -T -wmv1 vmwm 

- m - m 
MaTPHLI~ !Vi li= 1.1Wi 1i=1 paaMepHOCTH [2,2] MO>KHO nony4HTb c no­

MO~biO peKypCHH /3.3/-/3.5/ H3 pa6oT~ Ill. 
BBeAeM o6oaHa4eHH~: d ... [ a ] ' c = p - 1+ p -lH TK- 1H TorAa 

C y4eTOM /1 .]/ MaTpHI.Ia B- 1 MO>KeT 6~Tb nepenHCaHa cneAYIO~HM o6pa-

-1 
B 

vw 

<!>aKTOPH3yeM ee, npeACTaBHB B BHAe 

-1 
B 

E 
EE . . 

-Vm E. • .E 

e [tpJ [tpJ 

T - -
f3t::f3~. 

f3r Sa 

/1 .8/ 

c 

cneAYIOUiero npoHaBeAeHH~ 121: 

E 

lfE . 
E E 

[lp] ... [lp] 

T 

/1.9/ 

napaMeTp~ f , P , h H MaTPHLIY $m+ HaHAeM, nepeMHO>KHB MaTpHI.Ibl 
B /1.9/ H cpaBHHB peaynbTaT c /1.A/: 
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f' ,. , _____ ;:g _______ . 
Ill- Ill A~ 

v.11'l• w12 1' 

m_ m-
It = __ w_l..l'~-~15.t:... __ 

2 Cp 

m-. m-. 
w21 TJ + '~'2211 

p = -----------
m- m w 

w11TJ + 12 11 

[ 

h 
{1 . = 
lll·d hp 

hp ] 

hp2 

eaKTOp~3yeM 4eHTpanbHY~ MdTP~4Y B B~pameH~~ /1.9/: 

/31-{32 Ql u> 1 Q1 . . 

-
{3m-{1 rn+1 Qm (um Qrn 

h 1 h 

/1.10/ 

/1. 11/ 

Y 6 /2/ " 
4~T~BdR pe3ynbTdT~ pa OT~ , .YHK4~0Han, 3dn~CdHH~~ B noKa-

3dTene 3KCnOHeH4~dnbHOrO MHOm~TenR $YHK4~~ npdBAOnOA06~R /1 .2/, 
MO~HO nepen~CdTb B B~Ae 

2 1 T >. ~- --AuDAu . 
2 /1. 12/ 

B s~pameH~~ /1.12/ Marp~4a D A~aroHanbHa ~~MeeT B~A 

r ~ 1 1 r f1 1 
o. l ··~J N=2m'"; D= 

l·~. j N =2m+L /1. 13/ 

BeKrop-crpoKa cny4a~H~x aen~4~H npeACTaB~TcR cneAY~~~M s~pameH~­
eM: 

2 m /2/ 
Au=IAt 1V1Q1,( :£AtkVk)Q 2 , ... , ( :£ AtkVk)Q mt. N =2m, 

km1 k= 1 

Au= I At 1V1 Q1 , ( i Atk V k )Q2, ... ,( ~A tk Vk )Q • 
k=1 k=1 m 

/1.14/ 

m - 1 
[(:£At kVk )[ 1 +At Nf 1!. N =2m+ 1, 

k=l p 

rAe L\tN=(tN-tN. 1 )-(<tN>-<tN·l>) B COOTBeTCTB~~ C o603Hd4eH~RM~ /3.4/ 
pa6or~ /2/, 

eopMyn~ /1.12/-/1.14/ RBnR~TCR KOn~4eCTBeHH~M B~pameH~eM Ma­
TeMdT~4eCKO~ MOAen~ K~HeMaT~4eCKOrO aHan~3a TpeKOB 3dpRmeHHbiX 
4dCT~4/ 2 / C np0~3BOnbH~M 4~CnOM ~3MepeHH~X T04eK. 

4 

) 

} 

2. eOPMYflW Aflft nOflY4EH~ft K~HEMAT~4ECK~X nAPAMETPOB 
nPRMOfl~HEAHWX TPEKOB C nP0~3BOflbHWM 4~CflOM ~3MEPEH~A 

MoAenbHaR rpaeKTOp~R 12 ' 31 on~CbJBa~aR npRMOn~He~Hbl~ rpeK 
s OAHO~ ~3 npoeK4~~ /Hanp~Mep, YOX I, ~MeeT B~A 

<Y>= ax+b. /2. 1/ 

eopMyn~ AnR onpeAeneH~R napaMeTpOB a ~ b TpeKOB c 4eTH~M 
4~cnoM ~3MepeHH~x T04eK nony4eH~ B pa6ore 131 . 

PaccMoTp~M cny4a~. KOrAa 4~cno ~3MepeH~~. a~nonHeHH~x BAOnb 
rpeKa, He4eTHO. nocrapaeMCR aocnonb30BaTbCR reM me caM~M MaTeMa­
T~4ecK~M annaparoM AnR onpeAeneH~R napaMerpoa a~ b, 4TO ~ a 131. 
AnR He4eTHoro N=2m+1 ~3MepeH~R BBeAeM cneAY~~~e o6oaHa4eH~R 
/B COOTBeTCTB~~ C 0603Hd4eH~RM~ /4/-/7/ pa60T~ / 3//: 

otm+ 1 .. {tN -tN __ 1 ,0]. N .. 2m+l, Vm+l., r: :1 
Qm+t~ [: : l ' [' :] w -

m+l- 0 

/2.2/ 

np~ 3TOM B~nOnHR~TCR COOTHOWeH~R /3.7/-/3.8/ pa60T~/2/, 

QrnL1 W..,.,l1Qrnl 1 • 
r 1 01 f h 0 l r 1 p l -r h ph J 

... . . . ...... L P OJ l U OJ l 0 lJ L hp hp-J 
/2.3/ 

• § m+l -· {3 m+2; f1m+2 • 0. 

TorAa, KaK ~ s 131 , aeKrop-crpoKa cny4aHH~x aen~4~H aan~weTCR 
cneAyiD~~M o6pa3oM: 

i - - b b - - m+1 
Au= I :£ (otkVk)Qi -(a+---.- --)V1Q.I 1 • 

k• 1 As 1 As 1 
1 1

• 
/2.4/ 

a $YHK4~0Han /13/ ~3 pa6oT~/ 3/ 6yAeT ~MeTb B~A 

m+l 

x2= ~-1 i:11 ttl v11-v21+(v12-v22 )q iJ-a[vu+vtii) -

b----- --- i-
- -2-[V11-V21+(V12-V22)qi J+t2(V21+V22qi )+ ( :£8tkVk] + 

s 1 k,. e 11 /2.5/ 
i _ _ 

2 
_ m+ 1 _ _ _ b _ _ 

+[ :£ otkVk] q I *IW11 + .~ Itt (v12-v22 )-av12+ ---(v12-v22 )+ 
kz e 12 I I = 1 As 1 

+t2v22+ 1 otkvklt2 12 
k=2 

* i c:i !. 
22 
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' m+1- m+1- -3AeCb w11=h , w 22 =0 , q m+l • p. 
131 

OcTaJlbHble o6oaHa4eHHR 
COOT8eTCT8Y~T 0603Ha4eHHRM /13/ pa60Tbl • 

/3/ Aanee, cneAYR ¢opMaJlH3MY, HcnonbayeMOMY e AJlR onpeAeneHHR 
napaMeTp08 8 H b, nOJlY4HM AJlR HHX KOHe4Hbl~ 8HA ¢opMyJl, KOrAa 

npOH3BOJlbHO. 
/2/ 

m+1 T 
P k W

1
. l)t. 

i•i! I _....;_::. ___ ., 
FPT 

N =2m, 

/2.6/ 
b K(a-t 2) 
-- t -t + + 
~s1 1 2 FP T 

-
F I m+1 - T 

l l)t. w. 
i"'2 I I 

/2.7/ 
det 

-
det !W1 I 

-~ .t -t + K(a-t2) + 
~s 1 1 2 FP T 

_ m+1_ T 
p };. w. 8t. 

i• 2 I I ·, 

FPT 
3AeCb 

- - - T w -{3 v = m+1 m+l m+1 [ 

h y 

hpf 
/2.8/ 

n,...,,.no nOl_JI • .. ,.. .. --,.,-··-

3AKJI04EHHE 

8 8b1Pa*eHHRx /1.12/-/1.14/ 1-1 /2.6/-/2.8/ npeAcTa8neH 8HA 
¢YHK~HOHaJla H ¢QpMyJl AJlR onpeAeJleHHR napaMeTp08 TpeK08, o6o6~eH­
Hbl~ AJ1R CJly4aR npOH380JlbHOrO 4HCJla H3MepeHH~, BblnOJlHeHHbiX 8A0Jlb 
TpeKa. 

Ha cpa8HeHHR 8blpa*eHH~ /1.13/ H /1.14/, a TaK*e /2.6/ 1-1 /2.7/ 
BHAHO, 4TO OHH HMe~T He3Ha4HTeJlbHble OTJ1H4HR. 3TO 06CTORTeJlbCTBO 
n0380JlReT 3¢$eKTHBHO HCnOJlb30BaTb OAHH H Te *e 4HCJleHHble npo~eAy­
pbl AJlR HaXO*AeHHR KHHeMaTH4eCKHX napaMeTpOB TpeK08 8 CJly4aRX KaK 
C 4eTHbiM, TaK H He4eTHbiM 4HCJ10M H3MepeHHbiX Ha TpeKe T04eK. 

8 aaKJ1~4eHHe aaTop 6naroAapHT 8.n.A*enenoaa, ~.A.6yAaro8a 
H 8.6.¢JlRrHHa 3a nOCTORHHbl~ HHTepec K pa6oTe H PRA ~eHHbiX C08e­
TOB, r.A.EMeJlbRHeHKO 3a nJlOAOTBOPHble AHCKYCCHH H KpHTH4eCKHe aa­
Me4aHHR, P.M.racaH6eKoaa aa noMO~b 8 pa6oTe. 
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HET RH OPOBER08 8 8ArnEH BHBRHOTEKE? 

8~ MO~eTC no~y4MTb no n04T e nepe4MC~eHH~e HM~e KHMrM , 

ec~M OHM He 6~~" 3a K a3aH~ paHee . 
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TPYAW IX He•AYHaPQAHOro CHMno3HyMa no AAePHOH 3neKT­
pOHHKe . BapHa, 1977 . 

TPYAW He•AYHaPOAHOro CHHn03HyMa no H36paHHWM npo6ne­
HaH CTaTHCTH4eCKOH MexaHHKH . ~6Ha, 1977 . 

C6opHHK aHHOTa~HH XV coae~aHHA no AAepHOH cneKTpocKo­
nHH H TeOpHH AApa . ~6Ha, 1978. 

TpyAw III He•AyHaPOAHOH wKonw no HeHTPOHHOH ~3HKe. 
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TPYAW VI Bceco03Horo coae~aHHA no ycKOPHTenAM 3apA­
•eHHWX 4aCTH~. ~6Ha, 1978 /2 TOHa/ 

TpyAw V HeMAYHapOAHOro ceHHHapa no npo6neHaH ~3HKH 
BWCOKHX 3HeprHH . ~6Ha, 1978 

TpyAw XII HeMAYHaPQAHOH wKonw HOnoAwx y4eHwx no ~H3HKe 
BWCOKHX 3HeprHH. npHHOpCKO, HP6, 1978. 

TPYAW VII Bcec003HOro cose~aHHA no ycKopHTenAH 3apA­
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aHanHTH~eCKHX BW4HCneHH~ Ha 38M H HX npHMeHeHHC 
B TeopeTH4eCKOH ~3HKe , ~6Ha , 1979 

TpyAW He•AYHBPOAHOH KOH~peH~HH no npo6neHaM 
HeCKOnbKHX Ten B RAePHOH ~H3HKe. ~6Ha, 1979 . 

TpyAW HeMAYHBPOAHOH WKonw no CTpyKType RAPB . 
AnywTa, 1980 . 

TPYAW VI He•AYHapoAHOro cose~aHHR no npo6neHaM KBaH­
roao~ reopHH nonA . Anywra, 1981 

TpyAW HeMAYHBPOAHOro cose~aHHR no npo6neMaM MaTeMaTH­
~ecKoro MOAenHpO&aHHA 8 AAePHO-~H3H4eCKHX HCCneAO&a­
HHRX . ~y6Ha, 1980 

TpyAw VI He•AYHBPDAHOro ceMHHapa no npo6neMaM ~H3HKH 
BWCOKHX 3HeprHH . ~y6Ha, 1981 . 

TPYAW I I HeMAYHapOAHOro CHMn03HyMa no H36paHHWH 
npo6neHaH CT8THCTH4eCKOH HeXaHHKH . ~y6Ha, 1981 . 

TPYAW HeMAYHapOAHOro CHHn03HyHa no nonApH3a~HOHHWM 
ABneHHRH B ~H3HKe BWCOKHX 3HeprHH. ~y6Ha, 1981 . 

TPYAW IV coae~aHHR no Hcnonb30BaHHO Hoawx AAepHo­
~H3H4eCKHX HeTOAOB AnA peweHHR Hay4HO-TeXHH4eCKHX 
H HapOAHOX03AHCTBeHHWX 3aAa4. ~6Ha, 1981 . 
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5 p. 00 
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8 p . 00 

p . 0 

p . 00 

5 p . 00 

2 p. 50 

2 p . 50 

p . 60 

5 p . 40 

3 p . 20 

3 p . 8o 

3aKa3N Ha ynOMRHYTNe KHHrH MOryT 6NTb HanpasneHN no anpecy: 
101000 MocKsa, rnasno4TaMT, n/R 79 
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M3naTenbCKH~ OTnen 06benHHeHHOrO HHCTHTYTa RnepHHX HCCnenOB3HHA 

0AHH~OB B.r. 
06o~eHHWe ¢opMynw A"R onpeAeneHHR KHHeMaTH4eCKHX 
3aPR*eHHWX 4aCTH~ C y4eTOM nonHOH MaTpH~W OWH6oK 
B ~aKTOpH30BaHHOM npeACTaaneHHH 

10-82-490 
napaMeTpoB TpeKOB 

npeAnQ*eHa MaTeMaTu4eCKaR MOAenb, H Ha ee OCHOBe pa3pa6oTaH 6wCTpYH 
anropHTM A"R onpeAeneHHR KHHeMaTH4eCKHX· napaMeTpoB TpeKOB 3aPR*eHHWX 4ac­
TH~ c npou3aonbHWM 4HCnOM H3MepeHHWX T04eK, KOTOpoe npoH3BOAHTCR C y4eTOM 
nonHOH MaTpu~w owu6oK a ~aKTopu3oaaHHOM npeAcTaaneHHH. Uenbo pa6oTw RanR­
eTcR nony4eHue YAo6Horo aHanuTu4eCKoro npeACTaaneHHR ¢opMyn A"R BW4HcneHHR 
KHHeMaTu4eCKHX napaMeTpOB TpeKOB 3aPR*eHHWX 4aCTH~. 8 4aCTHOCTH, TaKoe 
npeACTaaneHue nony4eHo A"R napaMeTpoa npRMOnuHeHHWX TpeKoa. OnucaHHWe 
anropHTMW MOryT 6WTb HCnOnb30BaHW A"R o6pa6oTKH KaK KaMepHWX CHHMKOB, 
TaK H AaHHWX 3neKTpoHHWX 3KcnepuMeHTOB. 

Pa6oTa awnonHeHa a na6opaTopuu RAepHwx npo6neM OHRH. 

Odintsov V.G. 
Generalized Formulas for Determining Kinematic 
of Charged Particle Tracks with the Account of 
in Factorized Representation 

10-82-490 
Parameters 
Total Error Matrix 

A mathematical model is presented on which base a rapid algorithm 
for determination of kinematic parameters of charged particle tracks with 
arbitrary number of measured points is develope~. ~he track parameters ~re 
determined taking into account error total matr1x 1n factor representation. 
The aim of the work is to obtain appropriate analytical representation for 
formulas needed to determine kinematic parameters of charged particle 
tracks. In particular, such representation has been obtained for parame­
ters of rectangular tracks. The algorithms could be used for processing 
both chamber photographs and of the electron experimental data. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


