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BeeOeHue 

B HaCTOBII.\eH pa6oTe .IJ.JIB onpe.IJ.eneHHB paJMepoo o6na

CTH, B KOTOpOH o6pa30BaJIHCb 1T -MeJOHhi, HCDOJih30BaHbl 

HHTep4JepeHUHOHHble 3cWleKThl Me>K)].y H)].eHTH'IHbiMH DHOHa

MH. 3,TH 3cWleKThi Bblpa>KaiOTCB B KOJie6aHHH HHTeHCHBHOCTH 

npOTB>KeHHOrO HCTO'IHHKa, KOTOpbiH HCDyCKaeT O,!J,HHaKOBhie 

qacTHUhi, perucTpupyeMble .IJ.BYMB .IJ.eTeKTopaMH. B uameM 

cnyqae KaMepuoro 3KcnepuMeHTa HJMepeuue oeKTopa HM

nynLcoo naphl H.IJ.eHTH'IHhiX rr -MeJoHoo oToeqaeT perncT

panuu 3THX tJaCTHU C DOMOII.\hiO .IJ.BYX pa3HbiX ,!J,eTeKTOpOB. 

Bnepoble ua BOJMO>KHOCTh HJytJeHHB paJMepoo o6na

CTH o6pa30BaHHB 1T -Me30HOB C DOMOII.\biO HHTep4JepeHUHOH

HhiX 3cW>eKTOB 6biJIO yKaJaHO M.l1.llo,!J,ropenKHM H r .11.Ko

DhiJIOBbiM B pa6oTaX /1,2/. 

§1. Memoo uccAeooeaHu.R 

B uamux npe.IJ.hl.IJ.Yil\HX pa6oTax 13 •41 6biJIH uccne.IJ.oBaHhi 

KOppeJIBUHOHHhle CBB3H Me>K.IJ.Y nonepe'IHbiMH HMDYJILCaMH 

O,!J,HOHMeHHO JapB>KeHHhiX 1T -Me 30HOB, o6pa30BaHHblX B 1T -p
BJaHMO.IJ.eHCTBHBX npu 40 F3B/c. llpe.IJ.nonaranoch, 'ITO 

B peaKUHH 

1T-p -+rr± +rr± + I 2 ... 
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3Aech B MaTpH'-IHOM 3JieMeHTe (tJ
2 ! r T ) oTcyTcTay-_. .... 

eT 3aBHCHMOCTh OT r l • r 2 - OHa nOBBJIBeTCB TOJihKO 

6JiaroAapB HHTerpHpOBaHHIO 0 -4JyHKU.HH no HeHa6JIJOAaeMhiM 

nepeMeHHhiM. Pac'-leT AaeT /s/: 

.... .... .... .... 2->2->2 P 2 ........ 2 
dW(r

1 
,r 2 ) =dr

1 
dr2 exp(-p (r

1
+r 2 )- --(r 1 +r 2 ))= 

n-2 121 
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d ... d.... 2 n-1 .... 2 ->2 _1p ....... 

= rl r2exp(-p <n=y) (rl + r2)- n-2 rl r 2) 13/ 

.... .... 2 n 2 2 2 
= d P d Q exp (-i/2 p n=T P -1/2 p Q ) , 141 

rAe 
2 .... -+ 2 2 .... -> 2 P =(r 1 + r 2 ) H Q =(r 1 -r

2
) • lSI 

B TOM CJiyqae, KOrAa '-laCTHIJ.hl BBJIBJOTCB TO:>KAeCTBeHHhl

MH, I 77 -Me30Hhi c OAHHaKOBhiM 3apBAOMI, HMeeM: 

dW =exp(-p\i/;)o (! ri)T(r
1 

,r
2

) dr
1
dr

2
, 161 

rAe 12,7/: 

-> .... 2 .... .... 2 1 
T (r r ) = 1 +exp (-R (r -r ) ) ---------- . 171 

l' 2 I 2 1 ( )2 2 + <ul-w2 r 

TaK KaK Mhl He o6paiiJ.aeM BHHMaHHB Ha npOAOJihHhie 

HMnyJihChi, TO no 3HeprHBM <<>t H <1> 2 a 17 I npoBOAHTCB 

TeM CaMhiM HHTerpHpOBaHHe, H OCTaeTCB: 

T (1 -+ ) 2 -+ -> 2 , r = 1 + ,\ exp ( - R ( r - r ) ) , 
l 2 I 2 IBI 

rAe ,\ - HeKoTopaB KOHCTaHTa; ,\ ~ 1. KorAa A = 0, 34l4leKT 

TO:>KAeCTBeHHOCTH HC'-Ie3aeT. B npOTHBHOM CJiyqae H3 161 
nocne HHTerpupoaaHHB nor :l· ... r n cJieAyeT: 

.... .... .... .... 2 ->2 ... 2 p 2 ........ 2 
d W = ( r r ) = dr dr exp ( -p ( r +r ) - - ---( r +r ) ) x 

l' 2 l 2 l 2 n-2 l 2 

2 .... ... 2 
x [ 1 + ,\ exp ( ~ R ( r I - r 2 ) l 191 
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Ilocne 3aMeHhl 151: 

HJIH 

.. -> 1 2 2 n2 2 2 dWsdPdQexp(-- p (P +\.') _ _ll_p )x( 1+ 
2 n-2 

+ A.exp( -liZ Q2 )) 

.... .... 1 2 
d W = d P d Q exp ( - - _!1_ p P 

2 n-2 
_.!.._p2Q2) + 

2 

1101 

........ 1 n 2212 2 2 
+ d P d Q A exp ( - - -- p P - -( p + 2 R ) Q ) . 

2 n-2 2 1111 

2 2 
11HTerpupyB no Q , BHAHM, 'ITO pacnpeAeJieHHe no P ocTa-

noch npe:>KHHM lcp. c 1411: 
dN , 1 n 2 2 
-- = (1 + ,\ ) exp ( - - -- p P ) , I 121 
dP2 2 n-2 

Q2 v 

a pacnpeAeJieHHe no cTano cyMMOH ABYX 3KcnoHeH-

u.uaJihHhiX 4JyHKU.HH: 

dN - ( 1 2 2) ( ( R2 2 )} -- = exp - - p Q 1 + ,\ exp - Q " 1131 
dQ 2 2 

3 
2 v 

AeCh P - HaKJIOH OAHO'-IaCTH'-IHhiX pacnpeAeJieHHH KBaA-

paTOB nonepe'-IHhiX HMnyJILcoa/3 /, R - pa3Mep o6nacTH 

B3aHMOAeHCTBHB. 

TaKHM o6pa30M, noArOHBB noA 3KcnejuMeHTaJihHOe pac

npeAeJieHHe qucna KoM6HHaiJ.HH no Q Bhlpa:>KeHHe I 131 
C 4JHKCHpOBaHHhiM 3Ha'-leHHeM p 

2
, noJiy'-IHM BeJIH'-IHHY paAHYCa 

o6JiaCTH B3aHMOAeHCTBHB B HanpaBJieHHH, nepneHAHKYJIBp

HOM OCH B3aHMOAeHCTBHB. 

§2. 3KcnepuMeH11lQAbHble pe3yAbmambl 

)].JIB aHaJIH3a 6hiJIH HC!IOJih30BaHhl pacnpeAeJieHHB Be

JIH'-IHH Q 2, nOCTpOeHHhle AJIB OAHOHMeHHO 3apB:>KeHHhiX 77 -

Me3oHoa; AJIB 77+77 +-nap - Q !+ H 77-77-:.nap - Q:_~.06IIJ.ee 
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KOnH'IeCTBO C06biTHH peaKI.J;HH 111 H 'IHCnO nap TT ·Me30HOB, 

BOUie.n;UIHX B ~acnpe.n;eneHHH no Q 2 c rpaHHI.J;aMH OT 0 .no 

1,0 I T3B/cl, npaBe.n;eHbi B ma6A. 1. 
llonytJ:eHHble B pe3ynLTaTe no.n;roHKH Bbipa)l(eHHH 1131 

K 3KCnepHMeHTanbHbiM cneKTpaM Q ~ H Q .:_ BenH'IHHbl 

A "" R 2 IB e.n;HHHu;ax (m c2 )-2 1, K034>4Jau;aeHTbi .\ , a TaK)I(e 
7T 

BenHtiHHbi x 2 
Ha cTeneHb cBo6o.n;bi (x 2/(m-n)), onpe.n;enHIOJ.UHe 

KatJ:ecTBO no.n;roHKH, noMeJ.UeHbi B ma6A. 2. 
2 

3.n;ecb )l(e npaBe.n;eHbi BenH'IHHbl HaKnoHoB P • nonytJ:eH

Hbie npH annpOKCHMai.J;HH COOTBeTCTBYIOJ.UHX O,IJ;HO'IaCTH'IHblX 

cneKTpOB nonepetJ:HbiX HMnynbCOB Bbipa)l(eHHeM BH)J;a 

- exp ( -1/2 p 2 Pf ) . 
BenatiHHbl pa.n;ayca o6nacTH B3aHMo.n;eH:cTBHH, onpe.n;e

neHHbie no TT +TT + H TT -TT- ·napaM ,IJ;nH BCeX HHKni03HBHblX 

peaKu;aH: ( n ch ~ 4 ) .He oT natJ:aiOTCH .n;pyr OT .n;pyra I ma6A. 21 
H B e,IJ;HHHI.J;ax <l>epMH paBHbl COOTBeTCTBeHHO 10,9±0,21 cJ>M 
H 11,0±0,11 cPM. llonytJ:eHHble .n;aHHble coBna.n;aiOT B npe

.n;enax OUIH60K C pe3ynbTaTaMH .n;pyrHX aBTOpOB /6/. 
113 ma6A. 2 TaK)I(e BH.n;Ho, 'ITO 3HatJ:eHHH BenH'IHH A .n;nH 

KaHanoB peaKn;HH I 11 c pa3HOH MHO)I(eCTBeHHOCTbJO 3apJI)I(eH

HblX tJ:aCTHU B paMKaX BeCbMa 6onbUIHX norpeUIHOCTeH COB· 

na.n;aroT Me)l(.n;y co6oH: a He oTnH'IaJOTCH oT BenH'IHH, nony

tJ:eHHbiX )J;nH HHKni03HBHbiX ( n ch ~ 4) cneKTpOB. 

,JJ.anee .n;nH HHKni03HBHblx peaKu;aH: aHanorH'IHble Bbl

qacneHHH 6bmH npoBe.n;eHbl .n;nH nap rr -Me30HOB, pa3naq

HblM 06pa30M pacnonO)I(eHHblX .n;pyr OTHOCHTenbHO .n;pyra 

Ha UIKane 6blcTpoT. B ma6A. 3 npaBe.n;eubl BenatiHHbl .\ H 

pa.n;aycoB ( R), BbltJ:HcneuHble .n;nJI Tpex rpynn nap rr ·MeJo

HOB, pa3HHUbl 6blcTpoT KOTOphlx 1 y 1 - y2 1 orpaHHtJ:eHbl cne
,IJ;YIOJ.UHMH HHTepoanaMH: 0,0 ~,4; 0,4+0,8 H 0,8 +1 ,2. 
3HatJ:eHHH .\ H R BbltJ:HcneHbl TaK)I(e I ma6A. 41 .n;nH nap 

TT ·Me30HOB, nona.n;aiOli.J;HX B pa3Hble o6naCTH UIKanbl 6blCT· 

poT, onpe.n;enJieMblX ycnoBHJIMH: 
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II IYrl >1' IY21>1 
Yr • Y2 > o 

u;eHTpanbHOH o6naCTH; 
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oouaqanbHblX qacTau;; 

,. 

I 

' I 

H 

I 
1\l 
E-< 0 

lXI 

E-< 

IO 
.. 1 Q) 

0' :>' 

Ill 

"l 
0 

:.:: 

0 

lXI 

!-< 

() 

+ Q) ... 
0' I>' 

Ill 

"l 
0 

:.::· 

"l-
u 

iii m = 
r: 

I 
lXI N I 

!il 0' 

0 1-., 
Q) 
::! 
I 

I . .,._, 
I u • iii m 

~ = 
t:l -

v 
.,I 

oJ 

1:( ., 
Q) 
lXI ., 

~ 
~ 
ell m = 
....: 

' + 
.. + 
0' 

Ill 

!il 1-
0 

"' Q) 

' "' 
+ u . ell + . ~ = 
~ ...: 
t:l 

+ 
.. + 
0' 

1:( ., 
Q) 
Ill ., 

.. . 
c 

cr> C') cr> ~ @ C') 
C') 8 8 ..... 
~ LO C') ~ 

H ..... C') 

C\1 C\1 ~ ~ LO C') 
~ 0 ~ § ~ ~ &:i t'-
C\1 LO ~ 

C\1 

"' LO 

~ 
LO ..... co 

~ C') "' ~ C') co ~ \C C') 12 C\1 C\1 ..... 

<D 

~ 
H H C\1 C\1 

C') co ~ en ~ C') en ~ 
C') 

en 

~ 
co C') C") H LO 

~ S3 <D LO co 
C") ~ LO 

H <D ~ LO ~ C\1 

C'l lQ c.o ~ M LO H t-
C'l c.o C') c.o ~ ~ ~ ~ C'l H 

_j 

~ <D co 0 C\1 ~ 
H H 

Jt. I --1\' 

7 



Tacs.ona 2. 

Q !+ Q~-

n ··h e2 (GeV/c )_, A A(GeV/c) -2 )( 2/(m-n) p 2(GeV/c)-2 A A(GeV/c)-> )(~(m--n) 

4 6.2Uj:O.IO 6.33t_O.II 0.38:!.0. 13 24.,:ti4. 1.50 

6 G.53z.0.09 O.I6.:t0.08 24.:!;.20. !.39 6. 69:!;.0. 09 0.26:!;.0.07 25 • .:ti2. !.59 

8 6. 'JCJ.:tO. II O.I6.:t0.07 28 • .:t2l. !.32 7.8I,:tO.I2 0.35:!;.0.08 34.,:tl2. 2.27 

IO 8.28:!.0.18 0. IB.:tO. 09 26 • .:t20. !.09 8.63.:tO.I9 0.39:!;.0. IO 39 • .:tl5. 2.07 

~ I2 'J.04.:t0.27 0.35.:tO.IO 32 • .:ti5. 2.57 9.IB.:t0.25 0.3I.:t0.09 37.,:tl9. 1.99 

~4 6.65;t o.os 0.32:!;.0.03 I9.;t4. 3.02 7 .09.:t o.oE. 0.46,:t0.04 23.:!;.3. 3.32 

·--- ---------

Ta6~a 3 

~ pacrrpe.n;eJieHHRM Q2 ITo pacrrpe.n;eJieHIDIM Q2 
++ 

X 21 (m-n) 'A R{fm) x2/{m-n) ,\ R(fm) y 

0.0+0.4 I.40 0.58±0.08 0.8±0.2 I.46 0.82±0.10 1.Qt0.2 

0.4+0.8 1.55 0.27+0.09 1.Qt.0.5 1.64 0.49j:0.09 1.0±0.6 

0.8+1.2 1.01 0.18+0.08 0.8_t0.5 0.98 0.32±0.10 1.0±0.5 
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III IYrl>l, IY2l>l ,- rr- Me30Hbi H3 Ka)K_noil napLI Haxo-

y1 · y 2 < 0 ,nHTeH B pa3HbiX 06JiaeTHX dJpar

MeHTaUHH, T.e. 3HaqHTeJibHO y,na

JieHbl ,npyr OT ,npyra. 

lf3- 3a MaJIOH eTa THeTHKH BeJIHqHHbi OIIIHfiOK 

B BbJqHeJieHHH pa,nHyeoB .noBOJibHO BeJIHKH. B paMKax 3THX 

OIIIHfiOK Bee onpe,neJieHHbie 3HaqeHHH pa,nHyeoB eoBna,naiOT. 

TaKHM o6pa3oM, BeJIHqHHbl pa,nHyeoB o6naeTH B3aHMo

.neileTBHH, BblqHeJieHHbie ,nJIH nap H,neHTHqHbiX 77 -Me30HOB, 

He 3aBHeHT HH OT y,naJieHHOeTH 3THX 77 -Me30HOB ,npyr OT 

,npyra, HH OT MeeTa paenOJIO)KeHHH napbl 77 -Me30HOB Ha 

IIIKaJie 6bieTpOT • 

0TMeTHM, qTo BeJIHqHHbl A o6Hapy)KHBaroT npaBHJib

Hoe noBe,neHHe B 3aBHeHMOeTH OT BeJIHqHHbl pa3HHUbi 6bieT

poT I ma6A. 3 H 4/. llpH 6oJibiiieil y,naneHHOeTH 77 - Me30HOB 

,npyr OT ,npyra K03~HUHeHT A yMeHbiiiaeTeH j-; /. 

B 3aKmoqeHHe aBTOpbi Bbipa)KaiOT 6naro.napHoeTb BeeM 

d>H3HKaM CoTpy.nHHqeeTBa no o6pa6oTKe d>HJibMOB ,nByx

MeTpoBoil nponaHoBoil KaMe phi 3a npe,noeTaBJieHHe Ma TepHa

JIOB, a TaK)Ke B. r. f'pHIIIHHY H M .H.llo.nropeUKOMY 3a HHTe

pee K pa6oTe H o6ey)K,neHHe pe3yJibTaToB. 
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