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, P2-8051 

B.r .rpHwHu, li.C.IOnnawee 

DPHMEHEHHE PE,QJCEBCKOH •EHOMEHOnorHH 
,Qil.H ODHCAHH.H HHKill03HBHLIX PEAKUHH 

11 - p ➔ 11± X DPH 40 r3B/C 

lfa11pun.7t'Ho B H© 



1. BaeoeHue 

B HaCTOJIU{eH pa6oTe npOBOJJ.HTCJI cpaBHeHHe npe.IJ.CKa3a -

HHH pe.IJ.)KeBCKOH tlieHoMeHOJIOrHH HHKJil03HBHhIX npol(eCCOB 

C .D.aHHLIMH no peaKl(HJIM 

11-+ p _. 11 + X /1/ 
H 

11 + p _. 11 + + X /2/ 
npH HMilYJILCe HaJieTaIOU{HX 77 -Me30HOB p = 40 I'3B/c. 
HHKJII03HBHLie cneKTPLI aHaJIH3HpyIOTCJI B o6JiaCTH cpparMeH -

Tal(HH npOTOHa - MHWeHH / na6opa Topua,r CHCTeMa KOOp.IJ.H -

HaT/. 

3KcnepHMeHTaJILHLie pe3yJibTaTbl nony'lellbl C )].ByxMe

TPOBOH nponauoaou ny3LiphKOBOH KaMepbl JIB3 0IUII1, 
o6Jiy4eHHOH 77- -Me3oHaMH C HMDYJILCOM 40 I'3B/c Ha cep

nyxoBCKOM cm1xpocpa30TpOHe. 8 aHaJIH3 BKJIIO'leno OKOJIO 

2100 77 - P - B3aHMOJJ.eiicTBHH. IIpoueJJ.ypa o6pa6oTKH co-

6LITHH H3JIO>KeHa HaMH B pa6oTax /II. 

2. <I>pa2Me11ma11uJ1 p ~. 11 

B COOTBeTCTBHH c o6o6meHHOH ODTH'leCKOH TeopeMOH /2/ 
HHBapHaHTHoe HHKJil03HBHoe ce'leHHe E ia I dp 3 peaKl(HH 

a+b-,c+X /3/ 

MO)KeT 6LITh BLipa)KeHo qepe3 cKa'IOK aMDJIHTYJJ.hl ynpyroro 

pacceJ1HHJ1 anepe.IJ. 

.a+b+c-> a+b+c, /4/ 

3 



TO eCTb 

3 
f(s,p) = E~= Disc. Im A (ab c ➔ ab c), /5/ 

dp3 
r,n;e p ( E) - -rpexMepHhlii HMnynbc / :meprua/ qacTHUhl; 
A(ab c➔ abc) - aMnnHTy,n;a ynpyroro pacceaHHHBne-
pe,n; /4/; s - KBa,n;paT nonHoii :meprHH B c.n.M., £( s, p) -
TaK Ha3bIBaeMaa CTPYKTypHaa 4>YHKUHH. 

PacCMOTPHM peaKUHIO /3/ B o6nacTH 4>parMeHTaUHH 
MHWeHH /T.e. B KHHeMaTuqecKoii o6nacTH, a KOTOpoii qac-
THUa C HMeeT Manblii HMnynbC B CHCTeMe IlOKOH qacTH-
UbI b /. 3TOMY nponeccy COOTBeTCTByeT ,n;HarpaMMa, 
npuae.n;eHHaa Ha puc. 1. 

a a 

(b a c) > l 

C C 

b 6 
Puc. 1. 

,[l.aHHaa ,n;aarpaMMa no,n;pa3yMeaaeT, qTo aMnnHTYAY ynpy
roro pacceHHHH Bnepe,n; /4/ MO:>KHO npe,n;cTaBHTb a BH,D;e 
pe,n;»ceBCKOrO p.11,n;a / 2,3 / 

£( s, p) = r /3 i ( p) s a i ( 0) -1 /6/ 

r.n;e /3 i (p) onpe,n;enaIOTC.11 tiiYHKUHHMH BbJqeToB; 
i -aa TpaeKTOpHH Pe,n;»ce. 

a . ( t) 
l 

eM, 
PHH 

f -

4 

Ilpe,n;nonara.11, no aHanorHH c ,n;ayxqacTHqHbJM pacceaHH
qTo a COOTHOWeHHe /6/ ,n;aIOT BKna,n;bl TOnbKO TpaeKTO
IloMepaHqyKa C . a p ( 0) ::. 1 H Me30HHble TpaeKTOPHH 
p - w - A2 c a r(O) "'-ap(O) ~aw(O) ==-aAiO) ::a.0,5,a TaK:>Ke 

) 

! 

I 
t 

BBOAH rHilOTe3y O 4>aKTOpH3aUHH pe,n;»ceBCKHX BbJqeTOB, Bbl
pa»ceHHe /6/ MO:>KHO nepenHcaTb a BH,n;e /3-6/: 

f( s, p) = Yipa • Yp( b ➔ c) + s -l / 2 I y ~ • y. ( b ➔ c) , 
. l l 

. l 

r,n;e y~' y /b ➔ c) H y:, y i (b ➔ c) - 4>YHKUHH BbJqeTa 
IlOMepOHHOro H Me30HHOrO nomocoB. _ 

PaCCMOTPHM nponecc /1/ p ~ TT- • B COOTBeTCTBHH 
c /7 / CTpyKTypHaH 4>YHKUHH B o6naCTH 4JparMeHTaUHH npo

TOHa 6y,n;eT HMeTb BHA 

f(p E...-TT_) =y TTp'·Yp<P ➔ TT-) +s-l/2 Iy7'. ·y. (p ➔ TT 7,/8/ 
. l l 
l 

Bcne,n;CTBHe coxpaHeHHH G - qeTHOCTH o6MeHHBaeMbIMH 
TpaeKTOpHHMH MoryT 6b1Tb TOnbKO P , p a f : 

TT - - TT - -1/2 TT -
f(p->TT )= yp•yp(p ➔ TT )+s [Yf•Yr(p ➔ TT) + 

+ y TT • y ( p ➔ TT-)] • 
p p 

,[l.na nponecca 

HMeeM /l 5 /: 

TT+ 
p ->TT 

4 

/9/ 

/10/ 

f( p 2C TT -) = y PTT • y p( p -> TT -) + S -1 / 2 [ y f • y f ( p ➔ TT - ) 

- y; • y p ( p ➔ TT-)] • /11/ 

B COOTBeTCTBHH C KOHnennneii ,n;yanbHOCTH' MHHMble 
qacTH Me30HHblX o6MeHOB ,n;on:>KHbl B3aHMHO YHHqTo:>KaTbCH 
B nepeKpeCTHOM KaHane, ecnH npHMOH KaHan HMeeT 3K30TH
qecKHe KBaHTOBble qncna H, B 3TOM cnyqae, B aMnnHTYAY 
nponecca 6y,n;eT ,n;aaaTb BKna,n; TOJibKO noMepoHHa.11 TpaeK
Topna. PaccMaTpHBaH pa3nHqHbJe 3K30THqecKHe KaHanbl 
B TTTT - , _ TT K- _H K & pacceHHHH, MO:>KHO BbrnecTH cne,n;y10-

mue COOTHOWeHHH o6MeHHOro BblpO:>K,D;eHHH /cM., HanpH

Mep / 7 / /: 
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r17=y17=y17, 
f p M 

y 1K= y K = y K = YAK = y~ 
p w 2 

/12/ 

C APYrOii CTOpOHbl, KaHaJI /10/ .HBJI.HeTC.H 3K30TH'leCKHM H, 

CJieAOBaTeJihHO, no aHanorHH C ABYX'laCTH'IHbIM pacce.HHHeM 

IlOJIY'IHM /4,5/ : 

Y f ( P ➔ 17 -) = y P ( p ➔ 17 - ) = y M ( p ➔ 17 - ) • /13/ 

AHanore11Hhlii aHaJIH3 AJI.H 3K30TH11ecKHX peaKUHii: 

K+ K0 

p - 17 - , p---+ 17 - /14/ 

npHBOAHT K COOTHOWeHH.HM 

Y f ( P ➔ 17 -) = Y p ( P ➔ 17 -) = Y w ( P ➔ 17 - ) = .y A 
2 

( P ➔ 17 - ) 

=y (p ➔ 17-). 
M /15/ 

,lJ;pyrHMH cnoBaMH, 4>aKTOpH3aUH.H IlJIIOC KPHTepHH 3K30-

TH'IHOCTH IlO,l:{pa3yMeBalOT, 'ITO Bee BepWHHhl Me30HHhIX 

o6MeHOB AJI.H 4>parMeHTaUHH p ➔ 17 - .HBJI.HIOTC.H HAeHTH'I

HbIMH. 

B 3TOM cnyqae Bblpa>KeHHe /9i nepenHWeTC.H B CJie.l:{yIOIUeM 

BH,l:{e: 

f 
8 

(p !!_.-17-) = f(p!!_.\-) +2s~I/1'1\7•y M(p-➔ 77-)./16/ 
1 K- . 

,lJ;n.H npouecca p -. 17- aHanorH'IHO nony'IHM 

- + 
K K -1/2 K ( -f (p-➔ 77-)=Hp-➔ 77"7+4s2 YMYM P ➔ 77) s2 

6 

i 

i 

l 
l 

H:i Bblpa>KeHHH /16/ H /17 / IlPHXO~M K OKOH'laTeJihHOMY 

COOTHOWeHHIO * 
17- 17+ 1 s1 -1/2 yif K-

f 5 (p->77-) = f(p--.17-)+-
2
(-) --K [f 5 (p--.17-) -

1 s 2 y 2 
+ M 

-Hp!+17-)]. /18/ 

TaKHM o6pa30M, HCilOJih3Y.H npHBe,l:{eHHhie BhIWe npe.l:{IlOJIO

>KeHH.H, MO>KHO onpeAeJIHTh cTpyKTypHyJO <i>YHKUHJO, cooTBeT

CTBYIOlUYJO , 4>parMeHTaUHH p ➔ 17-, 11epe3 HHKJII03HBHhie ce-

11eHH.H npoueccoB /10/ H /14/. 

3. <PpazMe11111at1u11 p ~ 17 + 

,lJ;JI.H 4>parMeHTaUHH p ~ 17+ /He3K30TH'leCKHHKaHan/,Hc-

noJih3Y.H npHBe,l:{eHHhie BhIWe apryMeHThl, nony11eM: 

- 17 
17 + YP 

fs 1 (p-+17 )= --Y: 
K+ 

f ( p ---+ 17 + ) + .2_ ( 8 
I -l /2 

2 -) 
s2 

K- K+ 
x[f5 (p-17+)-Hp-➔ 17+)]. 

2 

,, 
4. Cpaenenue c 31<cnepuMe111110M. 

17 
YM 
-- X 

y~ 

/19/ 

,lJ;JI.H cpaBHeHH.H COOTHOWeHHH /18/ e /19/ c 3KCnepe

MeHTaJihHbIMH AaHHhlMH no peaKUH.HM /1/ H /2/ npH . p = 
= 40 I'3B/c 6hmH pacCMOTpeHhl pacnpe.l:{eJieHH.H CTPYKTyp

HhIX cl>YHKUHH no npOAOJihHhlM HMnyJihCaM p If ab B na6opa

TOPHOH CHCTeMe KOOPAHHaT. KoucTaHThl CB.H3H IloMepoHa 

H Me30HHbIX TpaeKTOpHii' 6paJIHCh H3 pa6oTh/B/' corJiaCHO 

KOTopoii r;: r: = 1,00: o,80 
H 

YM :y~ = 1,00: 0,50. 

* IlpouecChl /IO/ H 714/ .HBJI.HIOTC.H 3K30TH'leCKHMH 
H, CJieAOBaTeJihHO, AJI.H HHX CTpyKTypHble cl>YHKUHH He 3aBH
C.HT OT 3HeprHH. 
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Lab da 
CTpyKTYPHLie q>yHKUHH E 

77 + 
JJ.nH npoueccoB p-> 77-, 

d Lab 
+ - Pi! K + K + 6 /9 - 11 / p - 77- H p - 77- hWH B3HThI H3 pa6oT 

npH 3HeprHHX HaneTaIOIUHX qacTHI.(, COOTBeTCTBeHHO' 18' 
11,8 H 9 I':JB H annpOKCHMHPOBanHCb MHOroqneHOM 

E Lab da = }: a • (p Lab ) n. / 20/ 
d Lab n n II 

P II 
PaccMaTpHBaeMbie 3Ha'leHHH npOJJ.OilbHhIX HMnynhCOB 

B n.c. HaXOJJ.HnHch B HHTepBane -250:::; PTiab:::; + 600 M:1B/c. 
TaKaH BbI6opKa CBH3aHa co cneJJ.YIOIUHMH npH'IHHaMH. Bo-

6 
Lab 

nepBbIX, npH MaKCHManhHO OilbllIHX OTPHUaTenhHhIX Pi! 
MoryT J].aBa Tb BKnaJ].bl TpexpeJJ.)l(HOHHbie JJ.HarpaMMhl, 'ITO 

npHBeJ].eT K H3MeHeHHIO COOTHOUieHHH /18/ H /19/. Bo-BTO-' 

pbIX, Heo6XOJJ.HMO HanO)l(HTb orpaHH'leHHe Ha Pi(b CBepxy, 

'IT06bI HCKillO'IHTb l(eHTpanhHYIO o6naCTb. TpeTbH npH'IH

Ha - HCKilIO'leHHe BO3MO)l(HbIX KHHeMaTH'leCKHX orpaHH'leHHH, 

- + 
TaK' KaK, HanpHMep, JJ.IlH peaKI.(HH p ~77- H p~ 77- KHHeMaTH-

qecKHe o6naCTH OTnH'laIOTCH - HaH60nbUiee OTPHUaTenbHOe 

JHa'lemie p \Tab B npouecce p ~ 77 - MO)l(eT 6b1Th nony

'leHo B KaHahe 77-p ➔ 77-( 77°p) HnH 77- p ➔ 77 - ( 77 +n) , TOrJJ.a 

+ 
KaK JJ.IlH peaKI.(HH p !I__, 77 - - B KaHane 77-p ➔ 77-(77+77+p), 

Ha puc. 2 /a,6/ noKaJaHbl pacnpeJ].eneHHH CTpyKTYPHhIX 

q>yHKUHH ELab_d.!!__ B n.c., HOPMHpOBaHHhIX Ha nonHoe He
d Lab 

Pl I - V V 40 r Bl ynpyroe CelJ:eHHe 77 p -BJaHMOJ].eHCT-BHH npH 3 c. 
CnnoUIHbie KPHBbie - pac'leThl no q>OpMynaM /18/ H /19/. 
KaK BHJJ.HO H3 puc. 2, 3KCnepHMeHTanhHhie J].aHHbie YJJ.OBne

TBOPHTenhHO cornacyIOTCH c TeOPf!~t• XOTH JJ.IlH peaKI.(HH /1/ 
JKcnepHMeHTanLHLie TO'IKH npH PII ~ 100 M:1B/cHaxo
JJ.HTCH Bhlllle pacqeTHOH KpHBOH. IlyHKTHpHaH KPHBaH Ha 

puc. 2a COOTBeTCTByeT BKnaJ].y noMepoHHOro o6MeHa 

I <75o/o/. 
= H~ puc. 3 np!_IBOJJ.HTCH OTHonieHn~"tTPYKTY~HhIX q>yHKUHH 

f( p 2!. 77-) / f( p II➔ 77+ ) B JaBHCHMOCTH OT p ha , KpHBaH -

8 

«>' P £.r· 

11 -<I 
'!:w1D 
~ 

l 
~~ 10 

t.l1o 

10' 
·.!00 

'1 
~ 

'; 
'; 

I 

pLr• 

" 

/ 
'; 

/ 
/ 

I 

.OJ 

/ 

£'p-f" •JC • 40 hV/e 

t 
,..-.,,...------ ~('-u11}:0l'lt'li.LA~ 

11) 

,r·p-f' • JC , ~0 G1V/c 

i) 

.soo :100 P, ... (G,V/c) 

Lab ... E da 
Puc. 2. PacnpeoeAe11uJ1 cmpyKmyp11&1x g,y11K1.1uii --- ---

a r dpf.tab 
OAR peaK1.1uii 77 -P ➔ 77 - X /a/ u TT - )) ➔ TT+ x /6/ 1tipu 
40 I':1B/c. Kpua&ie - pac<1em&1 no (JopMyAaM /18/ u /19/. 
IIy11Kmup11aJ1 KpuaaJl coomaemcmayem BKAaoy n0Mepo1111ozo 
06Me11a. 

1' ~ 

pacqeT no qiopMynaM / 18/ H ·/ 19 /. BHJJ.HO, 'ITO 3TO OTHOUie -

HHe COCTaBnHeT npn6nH3HTenhHO ~o,75. 3TO O3Ha'laeT, 

B cnny HOPMHPOBKH CTPYKTYPHLIX qiyHKUHH, 'ITO cpeJJ.HHe + .. ' ' 
MHO)l(eCTBeHHOCTH TT _:.Me30HOa. 'oT qiparMeHTal(HH npOTOHa 

COOTHOCJITCH npH6nH3HTenhHO KaK ,. n~- /n TT+ ::. 0,75. 
ABTOpbI npH3Ha TenhHhl . r. r .ApyUiaHOBY .,H r ;JIH'IO 3a 

none3Hhle o6Cy)K,I\eHHH H l(eHHble JaMe'laHHJI. 
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~"cl1i(p.!.:~/ ..f"c:IG'(p jf· :.-~ o""~ ~- .,.. to 
15', cr,;;m--/ c;, dp"'"' vs. r;, , .. p-,.·x 'T c 

1.5 

~-
~ -~f.0 

I j/ j I --t 
Q. 
~ ..... 

0.5 

I 
0 l....__J_______J_ 

:3 ·.2 ·.1 
-'"--

0 .1 .2 .3 .4 .5 .6 .7 
P,,L•b(GeV/c) 

Puc. 3. Om1wwe11uecmpyKmyp11b1x<fty11K1JUii f(p~11-) /f(p!C11+) 
npu 40 I':JB/c. KpueaJ1 noAy'lena U3. coomnowenuii /18/ 
u /19/. 
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