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1. BBE.QEHHE 

06Hapy}l(eHHa.R 3aBI1CI1MOCTb npOCTpaHCTBeHHo-speMeHHbiX xapaKTe

p11CTI1K o6naCTI1 1131lY4eHI1.R BTOPI14Hb1X OTPI11.1aTe1lbHbiX 111-10HOB, o6pa-

30BaHHbiX B a,qpoH-HYKilOHHbiX 11 a,qpoH-.R,qepHbiX B3ai1MOAe~CTBI1.RX, OT 

CI1CTeMbl OTC4eTa ,qaeT B~¥M~HOCTb 6onee ~eTailbHOrO 113Y4eHI1.R 

cTpyKTYPbl 3TOH o6nacTI1 ~. B pa6oTel
37 6blno noKa3aHo, 4TO 

conoc TaB1leHI1e KOppeJl.AI.II111 TO)J(,qec TBeHHbiX 4aCTI-11.1 B pa3J1114Hb1X CI1C

TeMaX OTC4eTa no3BOJl.ReT Bbl,qelllo1Tb CI1CTeMy, B KOTOpOH 11MeeT MeCTO 

KI1HeMaTI14ecKa.R CI1MMeTpi1.R paccMaTp11aaeMoro nPOI.Iecca. TaKOH no,q

xo,q ,qaeT AOn01lHI1TellbHY~ 11H$OpMal.ll1~ 0 A11HaMI1Ke MHO)J(eCTBeHHOrO 

o6pa30BaHI1.R 4aCTI11.1 11 0 HeKOTOpbiX 3aKOHOMepHOCT.RX pe1l.RTI1BI1CTCKI1X 

113MeHeHI1H npocTpaHCTBeHHo-apeMeHHbiX XapaKTepi1CTI1K 3TI1X nPOI.IeC

COB/4/. 

AHa11113 3Kcnepi1MeHTallbHbiX ,qaHHbiX no o6pa30BaH11~ rr -Me30HOB 

a peaK1.11111 Tl1na 

IT- + N -+ "I + IT 2 + /1/ 

np11 40 r3B/c/S/ no,qTBep,ql111 B 06Ul11X 4epTaX TeopeTI14eCKI1 npe,qcKa-

3aHHble 3KcTpeMYMbl 3aBI1C11MOcTeH npocioaHcTaeHHbiX KoMnoHeHT P; 
(i = X, z,y) 06IlaCTI1 1131ly4eHI1.R OTPI11.1aTellbHbiX ni10HOB OT IlOpeH1.1-

$aKTOpa y ABI1>KYUleHC.R CI1CTeMbl OTC4eTa. np11 pa311114HbiX orpaHI14eHI1-

.RX Ha KOMnOHeHTbl 11Mny1lbCOB 11 yrllbl BbJileTa napbl ni10HOB B ri =f(y) 
npO.RBil.R~TC.R 3KCT peMyMbl, KOTOPble, KaK npaBI-1110, CMellleHbl OTHOCI1Tellb-

HO C.4.11. rrN B CTOpOHY KBapKOBOH CI1CTeMbl OTC4eTa. nony4eHHble 

pe3yllbTaTbl MO)J(HO 11HTepnpeTI1POBaTb KaK npO.RBileHI1e KBapKOBOH CTpyK

TYPbl B3ai1MOAeHCTBY~Uli1X a,qpoHOB np11 MHO)J(eCTBeHHOM o6pa30BaHI111 

4aCTI11.1. 

O,qHaKO 3KCnep11MeHTallbHble 3aBI-1CHMOCTI1 ej=f(y) OKa3a1111Cb Ha

MHoro CllO)J(Hee, 4eM npe,qcKa3aHHble a npocTOH Mo,qenl-1, ne)J(allle~ a 

OCHOBe TeopeTI14eCKOrO paCCMOTpeHH.R. B CB.R311 C 3TI-1M npe,qcTaBn.ReT 

11HTepec 11ccne,qoaaHHe aHanorH4HbiX 3aBHCI1MOCTeH ,qn.R ,qpyr11x npol.lec

coa 11 TH110B BT0PH4Hb1X 4aCTI11.1. 

B HaCTO.RUleH pa6oTe Mbl npQAOJl)J(aeM Ha4aTble a15/ 11ccne,qoaaHH.R, 

H3y4a.R o6pa30BaHHe BTOpi14HbiX M110HOB B CJle,qy~I1X np04eCcax: 

rr- + N ... rri + rr~ + 

IT + C .. 1Tl + 172 + •••' 

+ + 
tr + C -+ 111 + '"2 + 

,.._,...._~""=~-=~ ~' ~ '"-~~~ 

! i! -: - ",,,T;,., I l ... " . "' " 

' i 
' I_... 5~15JiVl'J r E K A 

/21 

/3/ 

141 

I 

• 



npH 40 l3Bic* • MeTOAH4eCKHe npo6neM~, CBA3aHH~e c o6pa6oTKOH 
3THX C06~THH, 3aperHCTpHpOBaHH~X B 2-,ejpOBOH nponaHOBOH nya~pb
KOBOH KaMepe ~83 OH~H, npe~cTaeneH~ e 6 • HaAo cne~HanbHO oTMe
THTb, 4TO HAeHTH$HKa~HA 1T -Me30HOB B paCCMaTpHBaeM~X npo~eccax 
npoBOAHTCA TOnbKO AO Prr+~0,7 f38lc B n.c. KOOPAHHaT, n03TOMY 
cpeAH BCeX rr+ -Me30HOB HM,eT'/' 11npHMeCb 11 npOTOHOB - OKOno 14%. 

nycTb B COOTBeTCTBHH C 3•5 o6naCTb H3ny4eHHA HMeeT npOCTpaHCT
BeHHO-epeMeHH~e napaMeTp~ R , R H T e noKOAutei1cA cHcTeMe oT
C4eTa lcHcTeMa ( *) I, a Hany4aTenH c KOOPAHHaTaMH x * , y * , z * 
H r* He3aBHCHM~ H pacnpeAeneH~ no 3aKOHY faycca: 

1 x*2 y*2 *2 
¢ (x *, y *, z *) = I exp (- -- - --- - ..!__ ) 

(2rr)
3 2 

R
2 R 2R

2 
2R

2 2R2 151 

H 

r •2 

x(r*) 
1 -z:;:rT 
--e 161 

y2rr T 

TorAa eepoATHOCTb o6Hapy~eHHA nap~ TO~AeCTBeHH~x nHoHoe c paa-
~ ~ .... v 

HOCTbiO HMnynbCOB q = Pt -pr B CHCTeMe OTC4eTa, ABH~YuteHCA C no-
peH~-$aKTOpOM y = (1- {3 2 )- ({3=V/C} OTHOCHTenbHO CHCTeM~ (*) nO Ha
npaeneHHIO OCH CTOnKHOBeHHA, 6yAeT HMeTb BHA 

2 2 2 2 2 
W ""1 + expl-qxR - QyR -y [qz(l- f3f3z)-

171 
2-2 2 2 2 

-qxf3f3x] R -y [qz(fl-f3z)-qxf3x] PI. 

v. 
3AeCb f3 1• = -

1
- ( i = X,y, Z), v. - KOMnOHeHT~ CKOPOCTH nap~ nHOHOB c 1 

8 paCCMaTpHBaeMOH CHCTeMe p=CT.HaAO OTMeTHTb,4TO OpHeHTa~HA Ko
OPAHHaTHOH CHCTeM~ B~6paHa TaK,4TO nonO~HTenbHOe HanpaaneHHe 
ocH z coanaAaeT c HanpaaneHHeM HMnynbca HaneTa101J4eH 4aCTH~~.aeK
Top I"' ~ 1 + }12 ne~HT a nnocKoCTH 1 x,z 1. a ocb y nepneHAHKyn.RpHa 
3TOH nnoCKOCTH IPHC. 11. 

06~4HO orpaHH4eHHOCTb CTaTHCTH4eCKOrO MaTepHana He n03BOnAeT 
paccMaTpHaaTb TaKHe MHoroMepH~e pacnpeAeneHHA, H aHanHa npoao-

*KaK 6~0 noKa3aHO a/21, B npeAenax CTaTHCTH4eCKHX OWH60K 3Ha-
4eHHR onpeAen.ReM~x napaMeTpoe AnA rr-p- H rr- n -e3aHMOAeHCTBHH 
npaKTH4eCKH He pa3nH4aiOTC.R, no3TOMY AnA yaenH4eHHA CTaTHCTHKH, no 
aHanorHH c/51 B AanbHeHWeM aHanH3e HCnOnb3YIOTC.R BCe nHOH~HyKnOH
HWe B3aHMOAeHCTBH.R (rrN). 

2 

1t 

PHc.l. OpHeHTa~HH oceft AB~Ymeft-

cn KOOPAHHaTHOH CHCTeMbi oTHOCH- 1 t ~ 
TenbHO OCH CTOnKHOBeHHH nepBHq-

HbiX qacTH~ H BeKTOpa p = p 
1 

+ p
2 

I p 1 , P2 - HMllYJibCbl BTOpHqHbJX I - .!-_--
TOJK,O;eCTBeHHbiX llHOHOB/, 

:X: 
~ 

AHTCA Ha OCHOBe OAHOMepH~X pacnpeAeneHHH, KOTOp~e nony4aiOTCA H3 
171 npH paCCMOTpeHHH nap nHOHOB, AnA KOTOp~X ABe KOMnOHeHT~ HM
nynbCOB qk:: qf~const. TaK, npH qy::: qz::: 0 

2 2 2 2 -~ 2 2 2 2 
W ( q x) -::. 1 + exp 1-[ R + y f3 f3 x R + y f3 x p ] q x I 

npH qx ::: q z ::: 0 

W(qy) 
2 2 

:: 1 + exp I - R q y I 

H npH Q x :: Qy :: 0 

.... t) • t) ~f) C') - ,t) r, ... t)" 

18! 

191 

n~qz)::: J. + expt-ly-tJ.- PPzr l:t-+y-~-pzr p-Jq-zl 110/ 

KaK BHAHO H3 /8/-/101, npH B~6paHHOH opHeHTa~HH KOOPAHHaTHOH 
CHCTeM~ OT nopeH~-~aKTOpa Y ABH~YuteHCA CHCTeM~ OTC4eTa 3aBHCAT 
TOnbKO KOMnOHeHT~ B HanpaeneHHAX X H Z, H OHH HMeiOT 3KCTpeManb
H~e 3Ha4eHHA npH {3 = 0 H {3 = f3z . npH 3TOM pa3Mep o6naCTH H3ny4e
HHR e HanpaeneHHH x ecerAa 6onbwe HnH paeeH paaMepy e Hanpaene
HHH y, 4TO, B 4aCTHOCTH, CBA3aHO C npoABneHHeM BpeMeHHOrO $aKTO
pa p e 18/. ApyrHe aaeHCHMOCTH fiaf(y) nony4aiOTCR npH H3Y4eHHH 
HHTep~epeH~HH nHOHOB, B~neTa101J4HX nOA yr naMH 8 (IT • IT) ::: 0 HnH 
8 (IT, IT)::: IT/2 K OCH CTOnKHOBeHHR nepBH4HbiX aApOHOB ( (J (IT, IT) - yron 
Me~AY p = p 1 + P2 H OCbiO z) e paccMaTpHeaeMOH CHCTeMe KOOPAHHaT. 

napaMeTpbl fi onpeAenAJOTCR nyTeM annpoKCHMa~HH 3KcnepHMeHTanb
Hblx pacnpeAeneHHH: 

Ri(qi)=~ dN(q~) 
1 (i = x,y, z), 111 I 

n dNq,(q~) 

npH Qi,f ~ CODBt AnR pa3nH4H~X CHCTeM OTC4eTa, ABH~YIJ4HXCR C no
peH~-~aKTOPOM y OTHOCHTenbHO CHCTeM~ ( * ), ~YHK~HAMH BHAa 

3 



2 • 2 2 
R i ( q i ) "' a I 1 + A exp ( - q ; f; ) I . /12/ 

3,qeCb a - HOPMI1pOB04HbiH M~lKal1l€11b, A - K03$<1>11~11€HT, Y411Tb1Ba1011111H 

p.R,q M€TO,[II14€CKI1X Q>aKTOPOB ' • QlOHOBble pacnpe,qe11eHI1.R -
1
- dN ,t,(Q ?) 

n <P 't' I 

/I II 
8 , KaK 06b14HO, no11y4a~TC.R 113 ABYX4aCTI14HbiX KOM611Ha~I1H O,qHo-

11M€HHO 3ap.RlK€HHbiX 4aCTI1~ 113 pa3HbiX C06biTI1H. 

2. PA3MEPbl 0611ACH1 J.1311Y4EHJ.1SI BTOPJ.14HbiX "+ -ME30HOB, 

06PA30BAHHbiX B TTrJ -B3AJ.1MOAE~CTBJ.1SIX 

B Ta611.1 npe,qcTa811€Hbl no11y4eHHble 3Ha4eHI1.R KOMnoHeHT fx 11 ez 
o611acT11 reHepa~l111 "+-Me3oHos, o6pa3osaHHbiX a npo~ecce /2/, ,q11.R 

pa311114HbiX CI1CT€M OTC4eTa 11 pa311114HbiX yr110B Bbi11€Ta nap ni10HOB *. 

,QJl.R scex 3Ha4eH11i1 y 11 paccMaTpl1saeMbiX yr 110BbiX 11HTepsa11os none

pe4Ha.R KOMnoHeHTa fy scer,qa pasHa 111111 MeHbWe 0,7 !I>M**. ,QJl.R pac

CMaTpl1saeMoro HaM11 npo~ecca /2/ OKa3a110Cb, 4TO no11y4aeMble 3Ha-

4€HI1.R napaMeTpOB f; He 3aBI1C.RT CYIJ.l€CTBeHHO OT orpaHI14€HI1.R no 

qk,f, 11 n03TOMY 8 Ta61111~e npe,qCTa811€Hbl 3Ha4€HI1.R f; T011bKO np11 

2 2 
qk,f:S. 0, 020 /f3B/c/ • KaK B11AHO, HeT cyiJ.leCTBeHHoi1 3aBI1C11MOCTI1 na-

paMeTpos 0611aCTI1 11311Y4€H11.R n0110lKI1T€11bHbiX ni10HOB OT CI1CT€Mbl OT~ 

C4eTa, 3a 11CK11~4€HI1€M, MO>KeT 6b1Tb, nap ni10HOB, 11€T.RIJ.li1X 8 Y3KOM 

KOHyce a Hanpas11eHI111 11snepe,q-Ha3a,q''. Bo scex paccMaTpl1saeMbiX 
t""'nvu::aav nnu!)VA P ' V IJTn o ,.,n, .. u,,,,.Mo ,,..,~...,,,,..,_,n~ ,,-. r"'l,...,...,..,.. ... ,..., .. ~ .... I-,·-·--, }L y• ••-- ,,,...,.,..,,,,,_ .,,._..,...,,...,._._., ,, .... ,,,........,,,...,.,,._,,,.,_. 

speMeHHoro Q>aKTopa p a npo~ecce reHepa~l111 BTOPI14Hb1X 4aCTI1~. 

HeKOTOpbJe BbiBO,[Ibl, CB.R3aHHble C npo~eCCOM o6pa3oBaHI1.R BTOPI14HbiX 

nHOHOB 8 paccMaTpl1saeMbiX n11oH-a,qpOHHbiX npo~eccax, MOlKHO n011Y411Tb 

* 3Ha4€HI1.R f; np11se,qeHbl ,[111.R 0,[111HaKOBbiX 3Ha4eHI1H y • CI1MM€TPI14-

HbiX OTHOCI1T€11bHO CI1CT€Mbl ( *). Op11 Bb16paHHOH op11eHTa~1111 OCeH KOop

,[111HaTHOH CI1CT€Mbl 11 HanpaB11€HI1.R ,[IBI1lK€HI1.R ,[111.R TT -N -B3ai1MOA€HCTBI1H 

np11 P=40 f3B/c 3Ha4eHI1.R y=4,7 11 f3<0cooTBeTCTsy~T 11a6opaTopHoi1 

CI1CTeMe KOOp,[111HaT, y=1- CI1CTeMe ~eHTpa 11Hep~l111 B3ai1MO,[I€HCTSy~
IJ.li1X a,qpoHos I c11cTeMa ( * ) I, y = 1 , 02 11 {3 > 0 a a,q,q11TI1BHoi1 KsapKo

soi1 MOA€1111 COOTB€TCTBy~T c.~.11. B3ai1MO,qei1CTBY1011111X KBaPKOB. C11e

,qyeT OTM€TI1Tb, 4TO npi18€,[1€HHbl€ OWI16K11 8 onpe,qe11€HI111 f i 8 pa3HbiX 

CI1CTeMaX OTC4€Ta Cl111bHO CKoppe1111pOBaHbl, 11 n03TOMy Ha CaM9M ,qe11e 

OTHOCI1T€11bHble 113M€H€HI1.R onpe,qe11€Hbl C M€HbWI1MI1 OW116KaMI1. 

**KaK 6bi110 noKa3aHo a191, 11Cn011b3yeMa.R MeTo,qi1Ka no3B011.ReT onpe-
2 y, 

,qe11.RTb cpe,qHeKBa,qpaT114HbiH pa,q11yc ( <r > 2 
) 0611aCTI1 11311Y4€HI1.R 

ni10HOB 8 11HTepsa11e OT -1 ,qo 5 QlM. 003TOMY A11.R KOMnOHeHT f i = j_< r2>Y, 

803MOlKHbiH 11HTepsa11 113MepeHI1.R COCTaB11.R€T OT -0,6 ,qo 3 QlM. 
va 

4 

" 

Ta6nHJ:~a I 

3Ha'le~H napaMeTpOB f x H f z /<f>M/ AJIH npo~ecca TT -N -+TTt +TT~ + ••• 

npH qk,f$ 0,020 /r'.3B/ c/
2

• ,UrrH scex sHa'leHHft y H paccMaTpHsaeMblx 

yrJIOB BblJleTa napbi DHOHOB nonepe'iHaH KOMUOHeHTa f < 0, 7 <f>M 
y-

't 
Bee yrJIH e ~ 3o" ; g. 4-fid' 6o" ~ fJGi;lf J !- Uo" 

ix t-e: eJc_ 4 ix.. 4 
4,76 1,4±0,3 - 1,2±0,3 - - -
1,8 1,2±0,6 0,7±0,2 I,I±0,3 - - -
1,5 1,2±0,2 0,8±0,2 I,I±0,3 0,9±0,2 0,7±0,2 0, 7±0,2 
1,2 0 I,I±0,2 0;9±0,2 0,9±0,2 0,8±0,2 0,8±0,2 0,8±0,2 

'V 1,4±0,3 0,9±0,1 0,9±0,3 0,8±0,2 0,8±0,2 0,8±0,2 I,I IQ. 
1,05 I,Sj:0,2 0,8±0,1 0,8±0,2 0,8±0,2 0,8±0,2 0,8±0,2 
1,02 1,2±0,2 0,8±0,1 0,7±0,2 0,7±0,2 I,I±0,3 0,8±0,1 
I, O{)QI-) 1,2±0,2 0,9±0,1 0,7±0,2 0,9±0,2 1,2±0,3 0,9±0,2 
1,02 1,2±0,2 0,9±0,1 1,2±0,3 0,8±0,2 I,I±0,3 0,9±0,2 
1,05 I,Sj:0,2 0,8±0,1 1,7±0,4 1,0±0,2 I,I±0,3 !,0±0,2 
I,I 

0 
I,Sj:0,2 0,8±0,1 1,5±0,4 I,I±0,2 I,I±0,3 0,9±0,3 

1,2 1\ 1,2±0,2 0,9±0,1 1,0±0,2 I,S;t0,4 0,8±0,2 0,9±0,2 
1,5 tO, 1,3j:0,3 1,1±0;2 I,I±0,2 1,5±0,3 0,7±0,2 0,9±0,2 
1,8 I,Sj:0,3 1,0±0,2 0,8±0,3 I,I±0,3 0,7±0,2 0,9±0,2 
4,7 I,I±0,2 0,7±0,2 0,9±0,3 - - -

<.:\> 0 • 84±0 • 06 0,53;tO,Oo ** 0,55±0,12 0,48.±0,08 0,62±0,IO 
-·-- --

** C~eCTByeT 3aBHCHMOCTb A i = r( y). 

2 y, Ta6nH~a 2 
Cpep;HeKBap;paTH'iHbie pap;HyCbi <r > /IPM/ a c. ~.H. o6nacTH 

H3Jly'leHHJi OTpH~aTeJibHbiX H DOJIO)I(HTeJibHbJX UHOHOB 1 

o6pa30BaHHbJX B TT~ -B3aHMOp;eii:CTBHHX npH p = 40 r'.3B/ C 

" 
YrJIH BbiJICTa .71- :JI+ rraybl ITIIOEOB 

Bee yrJIH 2,5 ± 0,3 I,?± 0,2 

t ~ nQO gC -) -0 Jl Jll 

~I50° 

2,8 ± 0,4 1,5 ± 0,2 

6o0~ 9CJ-Vii) ~ 120° 1,7 ± 0,2 1,7 ± 0,2 

-'----- _____ L.,._ __ 
~ s 



Ta6nHQa 3 

N 
Y Cpe~HeHHble 3Ha'leHHl'I pa3HHL\bl MeJK,D;y KOMIIOHeHTaMH ~ f i /~.JM/ 
061IaCTH H31IytieHHl'I OTpHQaTe1IbHhlX H nOJIO~TeJibHhlX nHOHOB 
B 11-N -coy~apeHHHX 

YrJI!i BliJleTa 6e: ~e: A I,M napu ll:iiOHOB 

Bee yrJiu 0,6 ± 0,1 0,4 ± 0,1 0,3 ± 0,1 

(J(Ji,Ji) 1 ~ aoo 
1,2 ± 0,1 0,5 ± 0,1 0,2 ± 0,1 

~150° 
~~o e--) o 0 ~ (JI )'II ~!20 0,4 ±0,1 0,1 ± 0,1 0,2 ± 0,1 

--

np~ cpaeHeH~~ 3Ha4eH~H npocTpaHCTBeHH~x KoMnoHeHT o6nacT~ o6-
paaoeaH~R OTp~~aTenbH~X n~OHOB, npeACTaBneHHb~ B/S/,CO 3Ha4eH~R
M~ COOTBeTCTBy~~X napaMeTpoe AnR nono*~TenbH~X n~OHOB, nony4eH
H~M~ B HaCTOR~eH pa6oTe. 

CHa4ana OTMeT~M, 4TO ecn~ Ha OCHOBe onpeAeneHH~X 3Ha4eH~~ 
KOMnOHeHT f; nOAC4~TaTb cpeAHeKBaApaT~4H~e paA~YC~: 

2· ~ 2 2 2 
<r > =vf +f +f. 

X V Z /13/ 

Hanp~Mep B C.~.~., TO nony4eHH~e 3Ha4eH~R /Ta6n.2/ HaXOARTCR 
e xopoweM cornac~~ c e~weyKa3aHH~M~ AaHH~M~/l0-! 3, npeAnono*e-
.H~~ o c4lep~4ecKOH 4lofMe reHepa~~~; np~4eM paaMep o6nacT~ ~any-
4eH~R ~r+-Me30HOB <r >~ = /1,6+0,2/ 41M He aae~c~T oT Hanpaene
H~R2~cvycKaH~R nap~. AnR oTp~~aTenbH~x 4acT~~. neTR~~x enepeA, 
< r > ~ . :; /2 ,8+0 ,4/ ~M ~ 3Ha4~TenbHO OTn~4aeTCR OT <r2 > ~ -
=/1,]+0,2/ 41M AflR 4aCT~~. neTR~~X nepneHA~KynRpHO OC~ CTOnKHOBe-

<l J 

.. 

H~R nepBI44'l'i'~ la~POHOB. Ecn~ CBR3aTb 116onbWOH paaMep 11 c Bn~RHHeM . ,, 
pe30HaHCOB I' 3 • TO pa3H~~a B pa3Mepax -1,1 41M Me*Ay 3T~~ A8y- j 

MR HanpaeneHHRMH cpa8HHMa co cpeAH~M npo6eroM p -MesoHOB. ' J 
B Ta6n.3 npeACTa8neH~ ycpeAHeHH~eN"o seeM paccMaTp~8aeM~M 

C~CTeMaM OTC4eTa 3Ha4eH~R pa3H~~~ ~fi AnR o6nacT~ ~3ny4eHHR 
OTP~~aTenbH~x ~ nono*HTenbH~x n~oHoe: 

N 1 - + 
~fi=--I (f. -f ) 

n(y) n(y} dy} i(y} • 
/14/ 

+ 
BHA~O, 4TO XOTR ecerAa f; > fi oOAHaKO c~eCTBeHHOe pa3nH4He 
~fx = /1,2~0,1/ ~ npOR8nReTCR 8 KOMnOHeHTe fx AnR 4aCTH~, 
neTR~HX 8 Hanpa8neHH~ OC~ CTOnKHOBeH~R. BepORTHO, 3TO OTpa*aeT 

6 

/8/ 
en~RH~e epeMeHHoro 41aKTopa e • ceRsaHHoro c o6pasoeaH~eM p -
MeaoHoe e o6nacT~ 41parMeHTa~~~ HaneTa~ero "--MesoHa. 

3. PA3MEPbl OliJIACTH H3JJY4EH~I.R BTOPH4HbiX nHOHOB, 
OliPA30BAHHbiX B "-C-B3AHMOAE~CTBH.RX, 
B PA3JJH4HbiX CHCTEMAX OTC4ETA 

2 ~ 
3aB~C~MOCTb <r > OT Y AnR BTOp~4H~X OTP~~aTenbH~X n~OHOB 

Ha6n10Aanacb ~ AnR IT -c -esa~MOAe~CTBHH, B KOTOp~X M~H~MYM <r 2> ~ 
npoRBnRncR e o6nacT~ c.~.~. "N I 2~ 

Ta6nHQa 4 
3HatieHHH napaM~TpOB f x , f z H f y /111M/ A1JH npo~:~ecca 
"- + C ... "I+ "2 + .•. npH q Lr ~ 0, 020 /fsB/ c/ 

2 

f l~ fa: ~ 
4,7(~<0) 2,9±,0,4 1,1±0,2 1,8±.0,3 

1,8 2,4±0,3 1,0±,0,2 1,6j:0,3 

1,5 2,3j;0,3 1,0±0,2 1,5±0,3 

1,2 2,3j;0,3 1,2±0,2 1,6j:0,3 

1,1+ 2,2±0,3 1,0;t0,2 1,f5±0,3 
T f"\C I"') T.f\ rJ T C::.f\ r) I"') f'\.r\ A 
.,vv AJt6;J;.VfV 4tVZ.VtW AJtV~Vf"'Z 

1,02 2,2±0,3 1,7±0,3 1,8±.0,4 

1,00 l~) 2,1±0,3 1,5±0,2 1,5±0,3 

1,02 2,1±0,2 1,4±0,2 1,7±0,4 

1,05 2,1±0,2 1,5±0,2 1,5±0,3 

1,1 2,3j;0,3 2,2±0,4 1,f>±0,3 

1,2 2,2±0,3 2,1±0,4 1,8±0,4 

1,5 2,1±0,3 1,7±0,3 1,9;t0,4 

1,8 2,4±0,3 I,Sj;0,2 2,0±,0,4 

4, 7( ~.>~ 2,f>±0,4 0,9±_0,2 1,8±0,3 

('.:;\) 0,47±0,06 0,51±0,10 0,40±,0,08 

-· 

i 

I 

I 

B HacTOR~eH pa6oTe npeACTaeneH~ 3Ha4eH~R napaMeTpoe f;(y), 
nony4eHH~e nQ 410pMynaM /10/-/11/ AnR IT--Me30H08, o6pa30BaHH~X 
8 IT-~B3a~MOAeHCTB~RX, B pa3nH4H~X C~CTeMaX OTC4eTa /Ta6n.4-6/. 
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Ta6Jmu;a 5 
3I.:_a'l:eHHH 12_ap~eTpOB fx~ 0 f z H f y /<l>M/ *f!H npou;ecca 
17 +C ->17 +17 + ••• npH qkf'S.0,020 /r3B/c/ AJIH nap nHOHOB, 
J1eTH~X B YI'J10Bb!X HHTepBanaX 8(17 ,17):s;,30° H 8(17,17) ~ 150° 

i e:c le ~ 
4, 7(~c.o) 2,5±0,6 1,0±0,3 2,0±0,5 

1,8 1,6±0,4 1,0±0,3 1,0±0,2 

1,5 1,7±0,4 0,9±0,2 0,9±0,2 

1,2 1,6±0,4 1,1±0,3 0,9±0,2 

1,1+ 1,7±0,5 1,0±0,3 0,9±0,2 

1,05 1,5±0,4 1,5±0,4 0,9±0,2 

1,02 1,4±0,3 1,3±_0,4 0,8±0,2 

I,OO (->t) 1,5±0,3 1,6±0,4 0,8±0,2 

1,02 1,6±0,3 I 5+0 3 '-. 0,9±0,2 

1,05 1,7±0,4 1,5±0,4 1,0±0,2 

1,1 2,2±0,5 1,3±_0,2 0,9±0,2 

1,2 2,1±0,5 1,2±0,3 0,8±0,2 

1,3 1,8±0,4 0,9±0,2 1,0±0,2 

1,8 2,0±0,5 0,8±0,2 2,0±0,3 

4, 7 ( ~/0) 3,2±0,6 0,8±0,2 1,9±0,4 

.(){ > 1t·~ jt)t 0,6Q±O,II 

** CHcTeMaTH'IecKaH 3aBHCHMOCTb A. = f ( y). 
I 

BHAHO, 4TO sa8HCHMOCTH f; =f(y) a 17 -c -asaliiMOAe.:icT8HfiX Allfl 17 -
Me30H08 npOfiBJlfi~TCfl MeHee 4eTKO, 4eM AJlfl 17--Me30HOB 8 nHOH-HyK
JlOHHbiX B3aHMOAeJ1CT8HfiX: 3KCTpeMYMb1 6o11ee n11a8Hble 11 HX XOA OTJlH-
4aeTCfl Allfl A8YX IIICcneAyeMbiX npo~eccoa. Anfl 1111Jl~cTpa~HI1 Ha p1-1c.2 
npeAcTa8neHbl saaHCHMOCTH f;=f(y) Allfl napbl 17--Me3oHoa, o6paso-
8aHHbiX B 17-C-a3aHMOAe~CT8HfiX, JleTfi~HX B yr11080M HHTepBalle 
60°~8(17,17)~120° np~-1 ql,e~ 0,020 /f3B/c/2. 

AJlfl nOJlO~HTeJlbHbiX nHOH08, o6pa30BaHHbiX 8 17-C-83aHMOAeHCT8HfiX, 
He3aMeTHa KaKafi-H1116YAb cy~eCTSeHHafl 3aBHCIIIMOCTb fi =f(y). no3TOMY 
B TafiJl,] npHBeAeHbl TOJlbKO cpeAH¥~e 3Ha4eHHfl noJly4eHHbiX napa
MeTpOB. KaK ~¥~AHO, HeT 111 cy~ecTBeHHO~ pa3HH~bl Me~y 3Ha4eHI1fiMH 
pa3Hb1X KOMnOHeHT ofiJlaCTI-1 113JlY4eHHfl nOJlO~HTeJlbHbiX nliiOHOB 1-1 fi ~1 $M. 
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Ta6nHu;a 6 

3Ha'l:eHHH napaMeTpOB eX • e z H e y I <l>M/ AJlH npou;ecca 
17-+ C ... 17j""+172-+ •• .IIPH qif~0,020 /r3B/c/2AJIH nap 17--Me30HOB, 
J1eTH~X B YI'J10BOM HHTepBane 60° S, 8(17,17) <: 120° 

t ~ 4 
4,7(~(o) - -
1,8 - -
1,5 1,5±0,3 0,9±0,2 

1,2 1,4±0,2 0,8±0,2 

1,1 1,7±0,3 1,2±0,3 

1,05 1,6±0,3 1,3±_0,3 

1,02 1,6±0,3 1,2±0,3 

1,00(~) 2,1±0,4 1,5±0,3 

1,02 2,2±0,4 1,8±0,3 

1,05 2,4±0,4 2,6±0,5 

1,1 2,0±0,4 2,5±0,5 
T .-, T r"'.A A T ,.-., n n .. ~ .... , ·~v,~ .J.,u:t,v,v 

1,5 1,8±0,3 1,8±0,4 

1,8 - -
4,7(po - -

<'A;> 0,51±0,09 ~* 

** CHcTeMaTH'IecKaH 3aBHCHMOCTb t\ ·; = f(y). 

PHc.2. 3aBHCHMOCTH KoMnoHeHT 
f;(y) /tl>M/,i=X,Z,y ,06J1aCTH i 
06pa30BaHHH 17--Me30HOB B 17-C - ._i 
B3aHMOAeHCTBHHX, AJIH napbl 
nHOHOB, BbmeTaro~eH B YI'J10BOM 
HHTepaane 60°<8(17,17)<120°npH 
q~ f ~0,020 /r3B/c/2-/ 0- KOM-
noHeHTa e • • - e • A - e . xo zoil yo 
KpHBb!e npoBeAeHbi OT PYKH/ , 

4 
-
-

1,7±0,4 

1,8±0,4 

1,6±0,4 

1,6±0,4 

1,1±0,3 

0,9±0,2 

1,3±_0,3 

2,2±0,5 

2,4±0,5 
,.... ,...... ,.... ..... 
~,G~y,v 

2,4±0,5 

-
-

0,63±_0,13 

1,1 J 
1,2 

i}' 



Ta6JIHu;a 7 
CpeAHHe sHa~eHHH napaMeTpOB f; /~M/ AJIH rr+-MesoHoB, 
o6pa30BaHHbiX B rr-C -B3aHMOAeHCTBHHX; qtf ::;0,020 /r3B/c/ 2 

YrJill BWieTa 
<e~> < e~ > <~> 'ffi.CTHU 

Bee yrJill I,O ± 0,2 r.r ± 0,2 ':: 0,7 

ecr.)Jl) i ~ 300 
" I,O ± 0,2 I,3 ± 0,2 := 0,7 
~150° 

60° ~ 8(Ji Ji) ~ t2o0 0,8 ± 0,2 0,9 ± 0,2 I,O ± 0,2 

~ ~-

Ta6JIHu;a 8 
YcpeAHeHHe n<t BCeM paccMaTpHBaeMbJM CHCTeMaM OTC~eTa 
3Ha~eHHH 1'\ f i N /~M/ AJIH 06pasoBaHHH nHOHOB B rr -c-
H rr-N-BsaHMOAeHCTBHHX 

<DfJ.AI> (!A/ 

<~::.er- > <tJf{J/> 
Bee 'Ji- 0,4;!:, 0, 0,3 ± O,I 0, 7±0,2 

I yrJILI I :Jtf l -0,2 ± O,I I O,Z ± O,I I O,I±O,I I 
8 CN B Ta6n. npHBeAeH~ ycpeAHeHH~e 3Ha4eHHR paaHH~~ 1'\f. AnR 

nHOHOB, 06pa30BaHH~X B nHOH-RAepH~X H nHOH-HyKnOHH~X cdyAapeHH
RX: 

CN 
M; + _1! <fc 

n(y) n(y) 

+ 
f N ) • /15/ 

KaK BHAHO, o6naCTH o6pa30BaHHR OTPH~aTenbH~X nHOHOB AnR rriC -
COYAapeHHH CHCTeMaTH4eCKH 6onbWe, XOTR H He3Ha4HTenbHO, 4eM B 
rr -N -eaaHMOAeHCTBHRX. AnR rr+-Me30HOB paaMep~ o6naCTH o6paao
BaHHR errJN-H rr-C-B3aHMOAeHCTBHRX npaKTH4eCKH OAHHaKOB~. 

4. 3AKJ1104EHHE 

CpaeHeHHe npocTpaHCTBeHHo-epeMeHH~x xapaKTepHCTHK o6nacTH 
H3ny4eHHR BTOPH4H~X nono~HTenbH~X H OTPH~aTenbH~X nHOHOB, o6pa-
30BaHH~X B rr~- H rr-C-eaaHMOAeHCTBHRX npH 40 raB/c, B pa3nH4-
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H~X CHCTeMaX OTC4eTa AaeT B03MO~HOCTb nony4HTb HOBY~ HH$OpMa~H~ 
o AHHaMHKe npo~eccoe MHo~ecTeeHHoro o6paaoeaHHR 4acTH~ a pac
CMaTpHeaeM~x CTOnKHOBeHHRX. 

3aBHCHMOCTH f i = f(y) AnR nono>KHTenbH~X BTOPH4HbiX nHOHOB, o6-
pa30BaHHbiX e rr-N -eaaHMOAeHCTBHRX, npoRBnR~TCR cna6ee, 4eM AnR 
OTPH~aTenbHbiX nHOHOB. npH 3TOM CaMH KOMnOHeHT~ f; /H COOTBeTCT
BY~~He cpeAHeKBaApaTH4Hble paAHycw/ o6nacTH o6paaoeaHHR AnR nono
~HTenbH~x Me30HOB MeHbWe, 4eM AnR OTpH~aTenbHbiX, OC06eHHO AnR 
4aCTH~, neTR~Hx e HanpaeneHHH "enepeA-Ha3aA''. BepoRTHo, aT a 
pa3HH~a MO~eT 6~Tb CBR3aHa c npeo6naAa~~HM26paaoeaHHeM p--Me
aoHoe a o6nacTH $parMeHTa~HH HaneTa~ero " -MeaoHa. HanpHMep, 
B aAAHTHBHOH KBapKOBOH MOAenH 4HCnO P--Me30HOB B ABa paaa 60nb
we, 4eM P0

, 4TO H MO>Ke
7
T /npHBeCTH K yeenH4eHH~ paaMepOB o6naCTH 

- 14 H3ny4eHHR rr -Me30HOB . 
3aBHCHMOCTH KOMnOHeHT f;= f(y) AnR OTpH~aTenbHbiX nHOHOB, o6-

pa30BaHH~X e rr- C -eaaHMOAeHCTBHRX, cna6ee H HMe~T APYroe noae
AeHHe, 4eM Te ~e aaBHCHMOCTH AnR rr--MeaoHoa, o6paaosaHHbiX a 
rr-N -aaaHMOAeHCTBHRX. KoMnoHeHTbl f; AnR o6nacTH o6paaosaHHR 
"+ -MeaoHOB a rr-C -coyAapeHHRX npaKTH4eCKH He aaBHCRT oT cHcTeM~ 
OTC4eTa, H OHH CpaBHHM~ C KOMnoHeHTaMH f; AnR o6naCTH o6pa30Ba
HHR rr+-Me30HOB B rr-N -aaaHMOAeHCTBHRX. TaKHM o6pa30M, OKa3biBa
eTCR, 4TO BnHRHHe RAPa CKa3b1BaeTCR B OCHOBHOM Ha PO>KAeHHH rr--Me-
30HOB / 15 •16/. 

AaTop~ rny6oKo 6naroAaPH~ M.H.noArope~KOMY aa nocTORHHble 
H nnoaoTBODHble o6cv~aeHHR. B.H.CToenbuoev aa noneaHwe aaMe4aHHA 
H fl.H.CaBH4eBOH 3a COAeHCTBHe npH B~4HCneHHRX Ha 38M. 

flHTEPATYPA 

1 . AHrenos H .• Axa6a6RH H. • rpHWHH B. r. AoKn. EiAH. 1982. 35. 
c.1061. 

2. AHrenos H., Axa6a6RH H.' rpHWHH B.r. OHRH, P1-82-334, 
AY6Ha, 1982. 

3. noArope~KHH M.H. OHRH, P2-82-398, AY6Ha, 1982. 
4. CTpenb~oa B.H. OHRH, P2-82-699, AY6Ha, 1982. 
5. AHrenos H., Axa6a6RH H., rpHWHH B.r. OHRH, P1-82-559, 

AY6Ha, 1982. 
AP· R$, 1977, 25, c.1013. 6. 

7. 
8. 
9. 

AHrenos H. H 
fleAHH1.4KH P., 
Axa6a6RH H., 

noArope~KHH M.H. OHRH, P2-12205, AY6Ha, 1979. 
rpeKOBa fl. 6onr.$H3.>KYPH., 1982, 9, c.782. 

10. 
11. 
12. 

13. 

AHrenoa H. H 
AHre110a H. H 
AHre110a H. H 
Axa6a6RH H., 

AP· Eionr.$H3.>KYPH., 1982, 9, c.119. 
AP· R~, 1981, 33, c.1257. 
AP· R$, 1982, 35, c.76. 
rpHWHH B.r., KoaanbCKH H. OHRH, 1-81-723, 

AY6Ha , 1981 • 
Akhababian N. et al. JINR~ E1-82-607, Dubna, 1982. 

H 



14. WexTep·B.M., ~ernoea n.M. H$, 1978, 27, c.1070. 
15. rpHwHH s.r. HAP· H$, 1981, 34, c. 1265. 
16. AHrenoe H. HAP· H$, 1981, 33, c.1546. 

12 

PyKOnHCb nocTynHna a H3AaTenbCKH~ OTAen 
27 AeKa6pR 1982 TOAa• 

" 

q 

AHrenoe H., Axa6a6nH H., fpHmHH B.r. Pl-82-908 
CpaeHeHHe npocTpaHCTBeHHo-epeMeHHMX xapaKTepHCTHK 
o6naCTH HSnyqeHHH BTOpHqHMX nHOHOB, 06pa30BaHHWX B rr-N-H 
rr- C -BSaHMOAeHCTBHHX ilPH 40 fsB/ c, B pasnHqHblX CHCTeMaX OTCqeTa 

MeTOAOM HHTep~epe~HH TO~eCTBeHHblX qacTH~ B AB~XCH 
CHCTeMax oTcqeTa onpeAeneHM npocTpaHCTBeHHo-epeMeHHMe xapaK
TepHCTHKH o6naCTH HSnyqeHHH BTOpHqHMX nHOHOB, 06pa30BaHHb!X 
B rr-N- H rr-c -esaHMOAeHCTBH.HX il)]Ji p= 40 rsB/c. YcTaHOBneHo, 
qTo pasMepbl o6naCTH HSnyqeHH.H rr+ -'MesOHOB An.H ABYX paccMaTpH
BaeMblX npo~eccoe npaKTHqecKH He pasnHqaJOTC.H.PasMepbi o6nacTH 
HSnyqeHHH rr- -MeSO HOB 60nbme, qeM 3TH pasMepbl AnH rr + -Me30HOB, 
OC06eHHO An.H KOMUOHeHThl,BKniDqaJO~eH BpeMR: ~3HH HCTOqHHKa, 
qTO MO*HO CBH3aTb C HHTeHCHBHbW 06pa30BaHHeM peSOHaHCOB 
B 3THX B3aHMOAeHCTBH.HX. 

Pa6oTa BhlilOnHeHa B na6opaTOPHH BblCOKHX sHeprHH OHHH. 

npenpHHT 06~eAHHeHHOro HHCTHTYTa RAePHWX HccneAOBaHHH. AY6Ha 1982 

Angelov N., Akhababian N., Grishin V.G. Pl-82-908 
Comparison of Space-Time Characteristics 
of the Radiation Region of Secondary Pions Produced in "IN
and "-c -Interactions at p =40 GeV /c in Different Reference 
Frames 

Space-time characteristics of the radiation region of se
condary pions produced in rr-N and rr-c interactions have been 
obtained using the interference method of like particles.They 
are compared in different moving reference frames. It has been 
found that there is no significant difference in the size of 
the radiation region of "+ -mesons for the two processes con
sidered. The size of the radiation region for "--mesons is 
larger than that for rr+,particularly for the component includ
ing the life-time of the source. This can be due to an active 
production of resonances in these interactions. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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