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A H H 0 T a U H H 

BbPIHCnHeTCH nacpcpepeHuaanbHoe ce"!eHae peaKuaa Tr+ P -+ Ao + Ko 

c yqeTOM o6MeHa K "qac Tauel!:". Y'iHTbiBBIOTCH pa.n.aauaOHHbre nonpaBKH K cpy HKUHH 

CpaHa 11 BepwHHHbiM q acTHM. Pe3 ynbTaT bl yK83biB810T Ha To, 'iTO cnaH K' paBeH 

e.n.HHHUe. 

~bstract 

The differential cross section of the reaction 77-+ p -+ A0 
+ K0 

is calculated with one K' "particle" in the intermediate state. Radiation corrections 

to the propagator and vertices are taken into account. The results make it probable 

that K' has spin one. 

" 



1. B B e p, e H H e 

I l l 
no 3KCnepHMeHTanbHblM p,aHHblM B P,Rcj:lcpepeHURBnbHOM Ce'ieHRH npouecca 

rr- +p -+A0+~+nrr RMeiOTCSI P,Be XOpOWO pa3nH'iRMbiX o6naCTH, npH 3TOM OK83biBaeTCSI, 

'iTO CTaTRCT"H'ieCK8SI TeOpHSI yP.OBneTBOpHTenbHO 06bSICHSieT IIOBeP,eHHe P,Hcj:lCpepeHUH-

anbHoro ce'ieHHSI B o6nacTH 6onbWHX rrepep,aq HMrrynbCa. EcTecTBeHHO P.yMaTb• 

'iTO o6naCTb ManbiX rrepep,aq HMIIynbCa OTHOCIITCSI K rrepHcj:lepH'ieCKRM B3aRMOP,eJlCTBRSIM, 

B p,aHHoA peaKURH aTo cooTBeTCTByeT o6MeHy 

/21 
no p,aHHbiM AnhBapeua H p,p. 1 B CRCTeMe K11 

K R 

cywecTByeT Y3KRA pe3oH aHc 

131 
noaTOMy HeKOTOpbie 8BTOpbl paccMaTpRBanR npouecc rr + p -+ A0 + K0 

B IIOniOCHOM IIpH6nH)I{eHHH C y'ieTOM 06MeH8 

Ka)KeTCSI He06XOP,HMbiM yqeCTb pap,aaUHOHHbie IIOIIp8BKH K OCHOBHOMy IIpoueccy, 

2. Ll.Hcj:lcj:lepeHuHanbHOe ceqeHHe peaKuHH rr + p -+ A0 + J( 0 

K, • 

Bbr6epeM cHcTeMy eP.RHHu , rae -fr = c = m ""l , H o6o3Ha'IHM Macey K' -cocToSI
rr 

HHSI qepe3 \I 1 Macey )l{e K-Me30Ha m 0 npouecc OIIHCbl~deTCSI P,HarpaMMOJl 1 IIOKa3aH

HOA H8 pHC, 1. nonHaSI cj:lyHKUHSI rpRHa K, -coCTOSIHHSI p,aeTCSI B bl pa)l{eHHeM 

rae Ol'v" l, ecnH CIIHH 

paBeH eaHHHue. Bbi'iHCnHM 

n < '12 > 

rae 

o,, v 

K' paBeH Hyn10, H 

'l ( '1 2 ) 

(q2 -

00 

\12) f ;-r~ 
(m+tft - '1 2 

2 

' 
(1) 

'1~ 'lv J 2 0 ecnH CIIHH 

(t') (1 

t I \12 ' 
(2) 

2 4 K (t) 
(1 ( t) gs,v (2rr) I rs,vl Os.~ S,V -4- (3) 

3aech 

K (t) = J (t + ~ )2 - 4 m 2 t ~ • ( m 2_ l ) 

H Mbl 0603H8'iHnH IIOCTOSIHHYIO CBSI3H l('f(rr - B3aHMOP,eACTBHSI qepe3 g l Q cJ, 
s, v s 

ecnH CIIHH K' paBeH HYniO, a Q v= [ t - 2 ( m
2 + 1 ) 1, ecnH CIIHH paseH ep,HHRue. 
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EcnH B Bb!p8)!(eHHH r AnH aepwHHHOH 'l8CTH K'Krr - B38HMOAeHCTBHH 

y'leCTb TOnbK O COCTOHHHH C OAHHM K-Me30HOM H OAHHM TT -Me30HOM
1 

TO r ( t) 

y A oaneTBOpHeT ypaaHeHHID 

r (t) = l/rr r dt' 
s, v 2 t' - t 

(m + !) 

, io(t' > 
~. v<t) e sin a (t') (4) 

rAe 8- s- IWH p- cp83bl KTT - pacceHHHH C OOTBeTCTBeHHO B CKBnHpHOM HnH 

BeKTOpHOM cnyqae. 

Y'lHThlBBH pe30HBHCHhlH xapaKTe p :5 AnH Y3Koro pe3oHaHca,npH6nH)!(eHHO 

nonyqaeM 

y ) r (t) = <2.'1 s 

y 
r v<t> =< ~ 

( \f - t) 
(\12 - t )2 + y 2 I 4 

2 
( \1 - t) 

(\fl_ t )=40 y 2/ 4 

3AeCb y - nonywHpHH8 T(' -cOCTOHHHH 0 '6 
cs qepe3 y cneAyiDWHM o6pa 3 oM 

/ 4/ 

2 d --
1/ g = - \ 1 _K__ ctg a (t) I t=M2 

dt t 

3T0 ABeT 

2 y 
g s = K (".f:.i) 

B .CK8nHpHOM 11 

2 
g v = l' 4 y K ( \f 

2 
) 

B BeKTOpHOM cnyqae. 

(5.1) 

('i.2) 

1 2 4\12 K (\12 )2 g 2 Bblp8)!(8eT-

( 6 ) 

(7.1) 

(7.2) 

C llOMOWbiD npeAbiAYWHX (j:lopMyn no 06WHM npaBHnaM ¢eHHM8"H8 M bl nonyqaeM 

AHcj:lcpepeHUH8nbHOe Ce'leHHe B C.U.M. AnH HenonHpH30B8HHblX 6apHOHOB: 

( _j_q_ ) 
d Q s 

2 __g_s_ 
16 (2rr)4 

\p' \ Y [(\1\+Q;\1t-q2J \F(q 2lJ
2 ~~~~~ (8.1) 

- 'Q'lk; T( (\12 ) I 'N (\f2-q2)2 I 
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r.ae 

II TaK)l<8 

r.ae 

I g_' I y K ( \1 2 
) 

W'l£.1 k~ \1 4 

2 2 
2 

2 e 2 
[(\1\+ &\1) -q l ( -q) I F(q 2 )1 I .'\ I I , N' 1 v 

(8.2) 

3.aecb W = p + k - nonHaSI 3Hepr11H B c .u.M.j 
0 0 

&=PA. P, 
P K 

, r.ae PA.p- oTHOcll-

TenbHaSI 'leTHOCTb A., P , a PK ,= 1 , ecn11 I(' CKBnS!p (0+) ana ncea.aoaeKTop (1+) , 

PK .e- 1 1 ecn11 K' ncea.aocKanHp (0-)Hnll BeKTOp (1-) • 

F (q 2) - SIBnHeTCH cj:JopMcpaKTopoM p A. K ' aepwiiHhi 11 3.aecb y..:HTbiBaeTcSI B 

l 
npa6nH>KeHHH gcpcpeKTHBHoro pa.aayca, r.ae < r 2 > "' (rn + l)2 

/2/ 
Vlcnonb3YH 3Kcnep11MeHT anbHbre .aaHHhie AnbBapeua H .ap. , Mbi nonyqaeM 

KpHBbie, H306pa)l{e HHbie Ha pac. 2. 

3. 06CY)l{J1eHHe pe3 ynbT8TOB 

lJonyqeHHbl8 pe3yllbTaTbl llOKa3biB810T 1 '!TO pa.aHaUHOHHb!8 ll0llp8BKH K cpyHKUHII 

rpaHa l( '-cOCTOSIHIISI HC3H8'lHTenbHbl • 0.aHaKO ll0!1p8BKI! K B8pWHHHOli 48CTH cywe-

CTB8HHO BllHSIIOT Ha KOH8'lHWA pe3ynbTBT. CpaBHH ~ aSI nonyqeHH hle pacnpe.aeneHHSI C 

/ 1/ 
3 KCn epHM8HTallbHhlMH Jll:lHHb!MH pa6 0 T bl t Mbl 1IpHXOJ1HM K B b!BO.lly, 'ITO '(' , no-aH-

.llHMOMy, aeKTOp ana ncea.aoaeKTOp. DnH onpe.aeneHHSI 'leTHOCTH Tpe6yiOTCSI 6onee.Toq-

Hbie H3Me peHHS!o 

HaM 6bl XOTenOCb ewe 38MeTHTb 1 'ITO, no H a WeMy MHeHHIO , I1HOHbi 3 B03HHK8IO-

UtHe BMeCTe C \ 0 H 1(0 F1 KOH8'!HOM COCTOSIHHII, He .llOll>KHhl HrpaTb cyweCTBeHHOli 

pona B nepacf>epaqecKHX B38HMo.aelicTBHHX. DelicTDHTenbHO, MO)l{HO o>KHtlBTb, 'ITO B 
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nepHcpe pH'l9CKiiX CTOKRHOB9HHSJX flHOHbl p0)1{,[l810.TCSJ B pe3ynbT8Te 06p830B8HHSI H pac-

118,[l8 f(, HRH A* B KOH 8 'lHOM COCTOSIHHH, Ecn11 flOCR9LlHH9 LlOCT8TO'lHO LlOnrO)I{H-

BYlllH e 11 cnHH A* paBeH 1/ 2, TO fl110Hhl M8RO BRHSIIOT H8 BHJ:l pacnpeaeneHHSI 

2 
no 'l 

AeTOpbi C'llfTBIOT npHS!TH biM aonroM Bbrpa3HTb 6naroaapHOCTb aKaaeMHKY 

B. H. BeKC,l e py, E,H, KnaaHHUKOit li A , MHxyny 3a u eHH bie LlHCKyccHH, 

fl H T e p a T Y_lL1L_ 

l. B.VI. BeKcnep, VI,BpaHa, E.H. KnaaHHUKBSI H ap, .. K eonpocy o MexaHH3Me po)l{ae

HHSI cTpaHHbrx qacTHU a ,- p - B38HMoael!:cTBHSix ... :lpenpHHT OV!f!VI Jl 806, 1961. 

2, Alvarez et al. Phys.llev.Lett. 5, 11, 520 (1960). 
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K' K' = 
K' K' 

K 
'iT 

K' == 

K 

PHc . 1. llHarpaMMhl LWSI aMnnHTY!lhi pacceSIHIHI, BepwHHHol!: '!8CTH H co6cTBeHHO 

3HepreTH'l8CKOl!: 'l8CTH. 



dd 
d2 (s) 

15 

10 

5 

8 

" 

5 10 15 

PHc, 2 • .ilHcpcpepenuHanbHOe ce'ieHHe npouecca 17- + p ... Ao + Ko 
do 
~ B npOH3BOnbHblX e.aHHHU8X, KpHBble HOpMHpOB8Hbl B OTpeaxe 

o:;:; .:... q
2

:;:; 20 • 06oaHa'ieHHSI s (1) ... v ( Y5 ) llOK83biB810T Ha CllHH K' 

'i8CTHUbl H H8 OTHOCHTenbHYIO 'ieTHOCTb B K' AN sepWHHe, 

~(V) 
dQ 

0,3 

0,2 

0,1 

-q2 


