
PHYSICAL RKVIE% 0 VOLUME 25, 1VUMBKR 9

Statistical bootstrap duality. II
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The dual statistical bootstrap model describing general two-body inelastic-scattering cross sections proposed by
Kogitz, Logan, and Tanaka is tested with the difFerential-cross-section data for 48 new differential cross sections
representing 42 different reactions, thus extending the total number of reactions satisfactorily described by the
model to 55.

P(E, L) = — p(E, f,)
g 1e~l

p(E, f ) = coshp(E ) ml, (2)

0&D & 7 GeV.

The positive- and negative-parity partial-wave
scattering amplitudes as explained in Ref. 4 are
parametrized in terms of p(E, l)

Hagedorn, using the thermodynamical concept of
hadrons, first calculated' the density of hadronic
states as a function of energy. This was subse-
quently verified through phenomenological tests.
Chiu and Heimann have extended these results by
calculating the density of state as a function of both
energy and angular momentum. Using these re-
sults, Kogitz, Logan, and Tanaka4 were able to
describe two-body hadronic inelastic-scattering
amplitudes as a sum of direct-channel resonances
whose distributions are given by the Chiu-Hiemann
density of states. The model successfully de-
scribed the two-body inelastic-scattering results
for 27 cross sections and 23 reactions.

In this paper we present the results of fitting an
additional 48 differential cross sections represent-
ing 42 different reactions using the dual statistical
bootstrap model of Kogitz, Logan, and Tanaka.
These new results (1) extend the range of reactions
for which the model is applicable to 75 cross sec-
tions representing 55 different reactions, (2) place
added weight on the validity of the statistical boot-
strap duality description of two-body inelastic-
scattering reactions, and (3}provide a further
phenomenological test of the bootstrap ap-
roach

The bootstrap model of Kogitz, Logan, and
Tanaka as explained in Ref. 4 builds the high-
energy scattering amplitude using the duality con-
cept, by summing the direct-channel resonances
whose energy and angular momentum distribution
are given by the Chiu and Heimann solution to the
bootstrap eq uations3

f,+ ——C sinn p(f, m) and f, =C cosa p(f, m) . (3)

A similar form of the amplitudes is also used for
NN and NN reactions. The parameter D in Eq. (2)
was found in Ref. 4 to be 1.6 GeV for all reactions
and to be responsible for the average behavior of
all scattering cross sections. C sinn (C cosa} is
proportional to the coupling constant of the reso-
nances to the different s-channel amplitudes and
differs from reaction to reaction.

Forty-eight additional cross sections have been
analyzed using the above model. The literature
from late 1974 was searched and new reactions
with the following beam and target particles were
found: K'P, E'n, K~P, PP, Pn, nn, PP, Pn, m'P,
and m'n.

The free parameters not determined by the mod-
el are the angle n and the scale factor C. The
scale factor was fixed through normalization. Nor-
malizations to the low-t data points were examined
and the best fit chosen. The angle 0. was varied
from 0' to 180 in increments of 10 . The difficulty
with X fitting is that a best X fit does not neces-
sarily imply a best structural fit. In our case the
predicted function varied slowly enough with re-
spect to 0, that structural analysis was not lost
through X fitting. Fits were judged through X
minimization and found to be comparable to those
of Ref. 4. They exhibit dip-bump structure and
are valid up to the first dip but are not accurate
for large t where the model breaks down. The
parameter D was found to have the same value in-
dependent of the quantum numbers of the incoming
particles and was once again found to be equal to
1.6 GeV for this new grouping of cross sections.
D is the most important factor in determining the
width of the diffraction peak of the differential
cross section, which seems to have a universal.
value independent of the quantum numbers of the
scattered particles.

Both data and predicted scattering cross sections
are presented in Fig. 1. We have noticed that
there is a tendency to obtain a poor fit for those

2441



2442 BRIEF REPORTS 25

N

CL. ~

8

l4

a

8 0

-N

0

+Y
N
CVa

+ IA I4-'a
8

a
+
6)

a +—8 -N

CL

Y
f )e
YOJg
I

8

I0

- CO

~ '

- N

- CO

- CO

- N

arS

a ($:
kna

I 0

—N

—N

Y

f g)N

ga
I

a

f ~g
Ng

keZ

M

0
0+
Q
Q
N

= CO
N
N04
Q

—N
~ W

Q

S

Q

N
Cd

Q
.8o 0

C g3

a Co

0

- CO

0

0

- CO

0

f~~
0m a

I

H
+

/CO K

- CO

-N

QM

8

a
I

0 R

Y g
ag
glA ~

8

-N

0 a
I

a -N

0 o 8
I0 8



BRIEF REPORTS

O

CO

c
Ik)
t~

8
0

I

O

O

C
4
IY

a &N 4lYde-
I

CO

- lO

- CV

R

CI, N
Y+

I

Q

- lO

- CV

Q

CL

t

Ye

CD

IY
-d

R

fgN
+N «OI

8

lO

Q

- CO
- CO

g gj a

- CO

-d H
H4 lA

f g"-
IR+ &
I

CI

g)
f
gK

- CO

O

d

c+ oa=C
- C4

lg

c~
IY

O

- C4

- CO

F4
ICI
bl4-
t ro~f lO

- d

- CO
- CO

- CO
- CO

Qua

- d

la, lO lK

9

- d

Ol



BRIEF REPORTS

reactions for which there is the exchange in the t
channel of the quantum numbers of the K meson.
%e have no explanation for this phenomenon. Equ-
ally mysterious is the fact that we are able to de-

scribe reactions such as K'n-&op and K'n
-& h"(1236) where the s channel is exotic and
hence there are no s-channel resonances.
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