TWO-WEEK LOAN COPY
This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545




1- LEL-1308

MULTIPERTPHERAT MODEL WITH PSEUDOSCALAR

*
AND VECTOR MESON EXCHANGE

Daniel R. AvalosT and Cristian Sorensen
Lawrence Berkeley Laboratory

University of California
Berkeley, California 94720

September 15, 1972

ABSTRACT
Previous work on generalizations of the ABFST
multiperipheral model is extended to allow for vector
meson exchange. The intercept of the Pomeranchon
pole, the magnitude of asymptotic total cross
sections and off-shell corrections to them are

calculated.

o

Regge behavior is one of the several attractive consequences
of multiperipheral models;l However, when simple, but fairly realistiec,
versions of the model are studied guantitatively, it is found that the
intercept aP(O) of the Pomeranchon pole is too low. The original
ABFST model has been the object of such studies yielding a value of
aP(O) =~ 0.5J2 Neglect of interference terms has been established not
to be the cause of the unsatisfactory Pomeranchon intercept.5 In
Refs. L4-6, the model was enlarged to include the exchange of the full
pseudoscalar meson octet. In particular, it was shown in Ref. 6 that,
if implemented with reasonable off-shell corrections, exchange of the
complete pseudoscalar meson octet is capable of generating a Pomeranchon
trajectory with aP(O) =~ 0.6.

In this note, the model is extended further to éllow for »p
and w exchange in addition to x and K.' To simplify the
equations, it is assumed, following Hara,8 that asymptotic total cross-
sections are spin independent.9 Once‘this hypothesis has been made,
the position of the Pomeranchon pole at + = 0 and some total cross
sections can be obtained by solving the following system of coupled

integral equations:

J J :
. W w,v) -
A J(u,V) = (u v) + ____121_15_ Vi (0 )Agﬂg( v )
T 16:0(3 + 1) (v - %)
(1)

In Eq. (1), the subindices i and k label the type of particle,
that is i,k = 5,p,w,K; AiﬂJ(u,v) denotes the forward-direction
absorptive part for (ix) scattering projected onto the cross-channel

isospin zero angular-momentum (J) plane; u, v, and w are the
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(off-shell) masses of the particles;lo ViﬁJ(u,v) is the low-energy 1 5 o o
?\.2(mk m, m )

absorptive part; qonk = _____E,_E__l__ > ax,y,z) = (x-vy - z)2 - byz; and
m .
o
J ~(J+1)n(s,u,v
Ay (w,v) = ds e (3+1)n(s,u,v) Ain(s’t = 03 u,v)'(E)
0
I T
g..0 = -y o (23, + 1), where
k721 x
+ .
A, (s,t = 03 u,v) 1 1 R I)n(s,u,v)
. (st =05 u,v) = =& —— aJ — k . - . s :
in 2ni 2(uv)? e sinh 1(s,u,v) Jk’ Ph, and Xij are the spin, total width, and elasticity (in the
ix channel) of the resonance k. The form factor Fiﬂk, in the spirit
of a barrier penetration correction, has been discussed in Ref. 6, to
X 4w (3)
ix ? which the reader is referred for details. In this note, the prescrip-
tion for Fijk has simply been extended to the new resonances
1 encountered,taking into account the appropriate values of the orbital
-lijs ~u - v 7
n(s,u,v) = cosh —— . (%)
2(uv)? angular momenta and adjusting the root mean square radius of
intera.ction6’ll to be O0.kh Fermi.6 The resonances included in the

The projection VijJ(u,v) is obtained in the same way from

calculation are exhibited, together with their characteristic parameters
Vij(s,t = 03 u,v), which is parametrized as & sum of narrow

P in Table I. Bound state vertices, e.g., pKK, were found in Ref. 6
resonances:

to have very little effect.

k k o In this manner the intercept of the Pomeranchon pole is found
vij(s’t = O; u,v) = Z Bk gij Fi,j (qoff) 5(S = mk ) (5)
k to be aP(O) = 0.72. [If off-shell corrections are removed, i.e.,
Fijk = 1, one obtains aP(O) = 0.32.] The magnitude of the asymptotic

L
i & : N .
where @, is the appropriate su(2) ¥ U(1) crossing-matrix element total cross section is given by

times a factor of 2 if identical particles require it; Fijk(qiff)
is the form factor for the (kix) vertex normalized so that

. ix = c. o
1‘:(qml“) =1 with i i -

F..
1J

qk' ~ Xé(mk?:u:v) aP(O)-l
off = 2m, ? X <I>i(u) ij(v) s (6)
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where c, is a crossing matrix factor, u(J) is the eigenvalue of the

integral operator (P(ab) = i) ,
s ()
o) = —toar

, o+l ?
[(-w?1 F

the eigenvector Wi(u) satisfies

3
Z ° op ¥5(v)

I=1,0,0.K vV Pluv) — .

16 +1) ) Ty ) (my® - v)® Hegd ¥ ()
(. (7)
© ¥.2(a)
du g 5= 1

j=Tf:P5(":K‘ ~% (mJ ) 11) J

Because m.ﬁ2 =~ =0.02, the asymptotic nn> cross section can be estimated
by setting w=v =0 in (6). One finds o = 27 mb. The off-shell
behavior can be obtained from the wu dependence of ¢i(u) exhibited in
Fig. 1.

The .results presented above may be useful for studies of the
split Pomeranchon,l2 a multiperipheral mechanism which provi&es some
understanding of diffractive phenomena and allows one to impose self-
consistency conditions on the Pomeranchon singularity. In order for
the split Pomeranchon scheme to agree with established phenomenolqgical
results,one has to have a "low energy" or "resonance" component of the
multiperipheral kernel with properties similar to those of the kernel
presented in this note, i.e., capable of generating an aP(O) of

approximately 0.7 with an asymptotic gsx total cross section

6=

cﬂﬂ ~ %0 mb. The split Pomeranchon also requires that diffractive
dissociation into high masses be significant but not too large.
Quantitatively this is best expressed in terms of the dimensionless
parameterlB nPP,P' The magnitude of nPP,P remains an unresolved
problem, both theoretically and experimen’cally.]‘5_15 The off-shell
behavior of asymptotic total cross sections is important for theoretical
estimatesl5’15 of nPP p? which employ, based on results of simpler

»
multiperipheral models, off-shell corrections that fall fairly ‘
rapidly as a function of u. The remarkably flat behavior exhibited

in Fig. 1 suggests that a somewhat larger value of nPP,P can be

expected.
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Table I. Characteristic parameters of the resonances included in the
calculation.
¥ y i
T.. —
Particle I(G),Y m (MeV) | T (MeV) -k
ij l"k
+
€ 0( ),0 765 450 x = 1
o 1ol 76 125 =1
* ]
K = A 892 50 X =1 j
¢ 0('),0 1019 b x =08, x =0.2
KK pit
()
A 1Y7/,01 1070 100 X . = 1
B 1 o1 1200 100 x, =1
£ ol ot 1260 150 x =1
’ is
A, 14,0 1 1300 80 x =0.80, x_=0.05
, p KK
1 h ‘
KN 59 +1 1410 96 XKT[ = 0.5
£ 0(+);0 151k 73 x =0.1, x_=0.8
‘! g} ks KX
g 10 0 1 1670 170 x =0.92, x =0.08
b %19 KE

-
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FIGURE CAPTION
Fig. 1. Behavior of @i(u) [see Eq. (6)] as a function of wu. The

" normalization is arbitrary.
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