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Assuming the existence of nonsense wrong-signature zeros (NWSZ) in inclusive reactions we
propose a parametrization of g Pp" (t) for small ¢ and then proceed to estimate this coupling
phenomenologically. Using our value of g Pp" (t) we estimate the contribution of the p-P cut to
the total mN cross section and calculate the polarization in 77p charge-exchange scattering as
a p-pole p-P cut interference. We find that it is possible to obtain a fairly good fit to the
polarization for values of our parameters that are consistent with experiment, and further-
more, we find that our fit to the polarization is very sensitive to the small-¢ behavior of

gPpp(t)‘

I. AN ESTIMATE OF gPp"(t)

In what follows, we shall use an extension of the
conventional definitions of nonsense and wrong
signature.! Let us consider the reaction a +b—~c
+anything, and define s = (p,+p,)?, t=(p, —p,)%
and M?=(p, +p, —p.). The diagram for this reac-
tion in the triple-Regge limit2 is shown in Fig. 1.
The signature factor in this case is given by?

E(t) =T +exp{—iﬂ[aa(o) - al (t) - aa(t)]}
sinn[ a,(0) - o, (¢) - a, )] ’

where 7 is the product of the three signatures of
Reggeons 1, 2, and 3, respectively. Since in all
the diagrams we will deal with 7 =1, we see that
£(t) becomes infinite when a,(0) — o, (t) — a,(t) = =2,
-4, -6,.... We will call this a right-signature

point, whereas a;(0) - o, (t) - a,(t)=-1, =3, -5,...

will be referred to as a wrong-signature point.
Notice (by looking at the triple-Regge vertex) that
both sets of points mentioned above are nonsense.!

In the dual resonance model,* the single-particle
inclusive distribution exhibits zeros when o, -2a,
==1, =2,..., a;00)=0a,, and @, ()= a,(t) = at)
=a,. These zeros are nonsense zeros analogous
to the ones that appear in two-to-two amplitudes.
Since the Gordon-Veneziano model* is an ex-
change-degenerate dual resonance model, the
zeros appear at both right- and wrong-signature
points. Chang, Gordon, Low, and Treiman® find
the same result by performing a simple model
calculation based on a single-type multiladder
Feynman diagram. i

Actually, as long as the existence of nonsense
wrong-signature fixed poles is neglected, one can
argue the existence of NWSZ (nonsense wrong-
signature zeros) in inclusive reactions in an es-
sentially model-independent way by performing a
double O(2, 1) expansion.® In this case, the zeros
appear only at wrong-signature points, i.e., when
a,(0) - o, (t) = o, (t)=-1, =3, =5,...for 7=+1.

|©

Finally, in the particular case we are interested
in, by using finite missing-mass sum rules?
(FMMSR) one can show ® that the NWSZ are very
likely to be present in g, f(¢), in other words, if
we assume a,(0)=1, we expect g, °(t) to vanish
linearly with ¢ as {-0. f

In view of the above, we propose the following
parametrization (valid only for small ¢):

gpf)=d'te?". 1)

Let us now introduce the following notation:

p(b; cla) represents d20/dt dM? in the triple-Regge
region for the reaction a +b - ¢ +anything, where

c is a fragment of . If we knew the difference

p@=; 7= |p) =p*; n*| p)

for many values of {, we would know the ¢
dependence of g, P(t) whether Eq. (1) is valid or
not’; however, the lack of data forces us to as-
sume Eq. (1) and to try to estimate a’.

Since we do not know the value of y, it will be
considered a free parameter throughout.

Let us now try to estimate a’. We assume that
a usual two-body Regge residue B;(t) can be para-
metrized as B;(t) =B,(0)e°*, where ¢ is in GeV?
(this parametrization is of no fundamental impor-
tance, of course; we choose it mainly because it
is a good approximation, and it will be very useful
for computational purposes below). We know that
the contribution of a particular triple-Regge dia-
gram to the cross section can be written as?

d% 1 3
T “Ters? P18 (0B, 0) £,° )
x<1%>al(t)+az(“w2)a3(o)’ (2)

where 1, 2, and 3 refer to the three Reggeons and
we have omitted particle labels for the time being.
We see from Eq. (2) that the ¢ dependence is given
by
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d?o <l +a’2)tln(s/M2)e(c te, )t 3(t) 3)
dtdM atam =
where a,(t)= ,;(0) + @jt. Equation (3) clearly shows
a strong exponential cutoff in {, so that if one in-
tegrates inclusive distributions over all values of
t, the small-¢{ region dominates. Therefore,

whenever we integrate over all values of ¢, it is
J

4

5 1 1p) =Pt 1 D) K = 15z B OB er 08, 000 2O 2

for small £.

safe to use Eq. (1) for gpp"(t). Now, it is a matter
of straightforward algebra to show that the product
of the p and P signatures gives

sin[37(ap — ap)]
coszma,)sinGrap)

’

Re[£,()E3(1)] =

which for a,(t)=1 and @,(t)=0.5 +¢ becomes
Re[Ep(t)g;s(t)]zl for small ¢{. Therefore,®

WZ) ap(0) (4)

>ap(t)+apm

On the other hand, from the data on Regge residues ° we know that B, ., ()8, ,(t) <e*, where t is in

GeV2.

©

So, using this fact, and Eq. (1), we can integrate Eq. (4) over all ¢ to obtain

K= lK’IdtI = <41TS )B‘N‘H’P(O)BWWD(O)B’P p(o)sslzwg) 1q/

I‘min

» t exp[(In(s/M?) +2 +y)t]
In(s/M?) +2 +y

Finally, from the inclusive kinematics!® for these
particular reactions

2 2
tmin= % <m "2 -— _%2__ s
s 1-M?/s)
so that if s/M? is 3 or 4, we see that {min=0 and
then

sa/zwz) la
By s P(o)[ n(s/M?) +2 +y]?

(5)

Notice that for a certain value of K, |a’| increases
as vy increases.

A quantity usually measured in inclusive experi-
ments is

_ .f E* d%o
F fdf’* (77 ;;.)dxdpﬁ ’

where x = (p*/p*%,,) is the well-known Feynman
variable and the asterisk represents c.m. quan-
tities. Since from kinematics

1
K =W B‘N‘NP(O)Bﬂ’Wp

FIG. 1. Diagram for the reactiona + b — ¢ + X in the
triple-Regge region where c is a fragment of 5. The
open circle represents gy,%(¢).

exp[(ln(s/Mz) +2 +y)t] }
[In(s/M?) +2 +y? = fain

do _ d*o -
am? =fa,,, dt dM? dt'(s(x)>F'

K is just the difference between two F distributions
and from Eq. (5) we can estimate a’. We use the
most recently available data!! which are presented
at p,, ~8 GeV/c, and what is given is the F dis-
tribution for each reaction as a function of x.
Owing to the fact that the difference between the
two F distributions is comparable to (and some-
times even smaller than) the experimental error
in the distributions themselves, our estimate is
very rough. We choose x=0.7 (i.e., M2=4.54
GeV?, s/M?=3.35) for our estimate. This turns
out to be the best value of x if we wish to keep
s/M? large, M? large, and the difference in the
two distributions larger than the experimental er-
rors.®

From Eq. (5) and the experimental data we ob-
tain

a’'/[In(s/M?)+2 +y]>=0.92+ 0.69 GeV~*,
which gives

a'=-9.6+7.2 Gev~*

a’'=-16.5+12.4 GeV~* for y=1,

a'=-25.4:£19.0 GeV™* for y=2,

/= -36+27 Gev~*

for y=0,

for y=3,

etc.



We conclude this section by reminding the reader

that with our conventions, g, °(f) is in GeV~2 and
our normalization coincides with that of Rajara-
man,'? and also by mentioning that even though the
errors are very large, our estimate will still en-
able us to study some properties of the p-P Regge
cut in Sec. II.

II. AN ESTIMATE OF THE P-p CUT
FOR 7N SCATTERING

Regge cuts have been discussed in the past by
many authors,!® and more recently, a great deal
of interest has arisen in actually trying to obtain
the magnitude of the discontinuity across them
and apply this result to phenomenological analy-
ses .14.15

In the present section we will assume that
Gribov’s formula 8 holds for the P-p cut in 7N
scattering, and using this formula as well as our
results of previous sections we will try to esti-
mate the contribution of the cut to physical ob-
servables like the total cross section and the po-
larization in 7N charge-exchange scattering. Our
calculation is in a way similar to that of Muzinich
et al.,’® so we urge the reader to familiarize him-
self with this work, which is particularly useful
to us because it also contains a very detailed der-
ivation of Gribov’s formula for the discontinuity
across the cut.

eces

(a)

VARV
N

(b)

FIG. 2. (a) A diagram which when summed over all
possible numbers of rungs gives rise to a Regge cut.
(b) The Feynman diagram of (a) with the ladders replaced
by Regge poles R; and R,.
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A. An estimate of the P-p cut contribution
to the total 7N cross section

Gribov’s formula for the discontinuity across a
two-Reggeon cut is derived by studying the asymp-
totic behavior of the Feynman diagram shown in
Figs. 2(a) and 2(b). There is no proof that this
formula holds for strong interactions in general,
since it was derived only for a particular Feynman
diagram. However, we will assume that Gribov’s
formula is valid for the p-P cut in 7N scattering
(see Fig. 3). We shall not derive the formula in
the present work, but we refer the reader to the
paper by Muzinich et al.!® as well as the review
article by Collins.!”

A few comments are in order at this point. Some
authors disagree with Gribov’s sign for the dis-
continuity across a two-Reggeon cut. Abarbanel !®
isolates N-Reggeon irreducible amplitudes using
the unitarity relation and the multiperipheral
model of production and obtains a sign opposite to
that of Gribov. Chew!® argues on physical grounds
that Abarbanel’s sign is correct. On the other
hand, White?° seems to agree with Gribov’s sign
by doing an independent calculation. The basic
difference between Reggeon calculus and field-
theory computations, and the simple unitarity con-
struction through pole contributions is that Reg-
geon calculus and field-theory calculations allow
consideration of two-Reggeon contributions to the
full elastic amplitude, and the total discontinuity
of these amplitudes includes terms which do not
arise in the unitarity construction.?

Let us now return to our estimate of the p-P
cut. In what follows, we will use the usual A’ and
B amplitudes for 7N scattering as defined by
Singh.?? Interms of A’ and B, experimental quan-
tities are given by

oT(s)=1l) ImA’(s,t=0), (6)

49 o =L (Y (1oL )arp2
o )= <4p*> [(1 —4m2)|A |

t  4m?p?+st 2]
—4m2 4m? =t IB’ ’

M

FIG. 3. p-P cut in 7N ‘scattering.
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P(s,t)= sinf Im(A’'B*) 8) contribution of the forward cut to ImA’ is given
YT T\16ns? ) do/dt ( by 15717

where s is the invariant square of the total energy,
p is the pion lab momentum, p* is the ¢c.m. mo-
mentum, 6 is the c.m. angle, m is the nucleon
mass, and P(s, ¢) is the polarization parameter
defined relative to the normal p,xp,, where p,
and p, are the initial and final pion momenta. The

1 ]
AL, 0) =55 [ dt6p (Wpgp (N pye pu0)

s \X B
x<s—> ) 9)
0

where 3+15:28

7o I
Nppape®= [ Ay onlBT2, )BT
0o

Bonn(0) £pp°(2)

Born(0) gpp°(8) +a (0)-aplt) =0
- I +ap!20) — a:z;) - ap(t) @ioz)l p (0)=ap(t)=ap(t) , (10)

1+0p(0) =ap (1) =ty (¢)
2 .

o — —
Nowpn®= [ Apy oy (3T, t)BEE -
0

Here M2=M? -t —m,? (M is the missing mass),
So=1GeV? B, and B,y are the usual nonflip
two-body residues, and

$p, =2 Re(£,5,),

where §; is the usual signature factor. The ab-
sorptive parts of the Pr~ pr and PN~ pN Reggeon-
particle amplitudes are represented by
Apypn(M? t) and ALy, (M3 t), respectively; N
can be recognized as the residue of the nonsense
wrong-signature fixed pole in the appropriate
Reggeon-particle scattering amplitude at
J=ap(t)+ ap(t) -1 (for forward cuts both Reggeons
are at the same mass). Equations (10) and (11) are
obtained from the FMMSR.?%2

Since we are only interested in a rough estimate
of the cut, we will make the following approxima-
tions: We assume @,=0.5+¢, ap=1.>* Then,

.cos[3m(ap + ap)] =i sin[3m(ap +a,)]

Eptp=—i sinGmap) cosza,)
so that
Re(tpt,) = - ozt ol g

“sinGmay)cosGra,)
for small ¢; on the other hand, we will assume
that Ap, . is dominated by the 7 pole, and

Apy..,y is dominated by the N pole. With this in
mind, we can write

,7 2
f ? Ap(BT%, )AT? =B ()8, +(0), (122)
0
‘702 —
. Apyon(M? ) =3PNN(t)/3p (), (12b)

and choose M?=1 in the rest of the calculation.
Equations (12a) and (12b) might seem a little bit
surprising; for example, one might ask about
higher contributions like A, and A, in Eq. (12a) or
N* contributions to Eq. (12b). Let us therefore

Tra,0 -a.0-a0 Mo

11)

forget about the cut for one moment, and show that
Egs. (12a) and (12b) are indeed a reasonable ap-
proximation. First, let us calculate the contribu-
tions of the A, and A, to the integral in Eq. (12a).
From the data of Antipov et al.?® we know that for
the reaction 77p - AJp the cross section can be
parametrized as

do _ Bt

ar - -Ate®t,
with B=8 GeV~2 and A =900 pb/GeV*%. Analogously,
for the reaction 7°p - A[p one has

_=aebt

dt ’
with =6.7 GeV~2 and a=218 ub/GeV2. We im-
mediately see that A, production is dominated by
the flip amplitude, and for small ¢ the A, contribu-
tion is expected to be negligible. In order to esti-
mate the A, contribution, we shall use a logical
(although phenomenologically unfounded) extension
of Carlitz, Green, and Zee’s P-P’ universality.?®
Using an obvious notation for Regge couplings at
t=0 we will assume that

(m=A}P) _ (ppP) _ (13)

AP (poP)

Furthermore, we know © that in the exchange-
degenerate case

(ppP')(m~AfP’)
sMFS I\ L T
K ( )("_]; ) 5.5. (14)

Since the data of Antipov et al. are measured at

s =40 GeV?, we will assume that P exchange domi-

nates differential cross sections, so that at =0
% (np~Asp)=0.56 Gev -4

- (7)o P opPIP.
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From this and the known value of (ppP) we can
calculate (m~A;P) (up to a sign) and then using

Egs. (13) and (14) we can estimate (pr~A}). In
our normalization we find

(Prm)(pnm)= 34,
while
|(PrA})(pn=A})|=0.4.

By an entirely analogous reasoning, the A, con-
tribution to Eq. (12a) is also shown to be negligi-
ble:

|om-A}|2=0.61.

Now, regarding the N* contribution to Eq. (12b),
from the data of Foley et al.?” for the Roper
N*(1400) production the cross section is given as

%tg(w’p - T"N*(1400)) =6.4x !> GeV™*,

%(n*p ~ 7" N*(1400)) =6.2 X% ® GeV~*,

s=~31 GeV?, Therefore, at =0
1

=N = (5 ) o L)

do, , 1 _
E(" p-—1r+N*)=(m>|fP+fp(—l +k)s™122,

where we have assumed a,,(0)=@,(0) =3, have
written f, = (mmR)(WN*R) for any Reggeon R, and
have defined

ksffi .

o

If we now use universality again (i.e., fp=fp.),

we have
99 - gwe) -9 o)
161r[dt mp—~m N*)-—dt (*p—-n*N*)

= tlf,,[;fp(s'”2 +s71] .
Since fp is known, we can calculate f, and we find
(NNP)(NNp)=35, |(NN*P)(NN*p)|~0.36,

so that the N* contribution to Eq. (12b) is of the
order of 1%. The contributions of other N* reso-
nances turn out to be negligible too, and actually
even smaller than the contribution of the N*(1400).
For example, by using the same reasoning as
above we find for N*(1600),

| NN*P)(NN*p)|=0.26,

and so on. Actually, for N*(1400) one can estimate
(NN*p) independently from the N*-production
charge-exchange data,?® and the result is identical
to the one we just mentioned. Therefore, we feel
that Eq. (12) is a reasonable approximation, and
we can now get back to the estimate of

0,.=p ImAl(s, 0).

Once Eq. (12) is established, we see that knowl-
edge of g, P(f) is all we need to calculate 0,, and
this is precisely the triple-Regge residue we es-
timated in Sec. I. Since the experimental errors

- in the determination of @’ are fairly large, and we

do not know the value of y, we present our results
as follows: We choose a’ =9.6 GeV~%, which is the
central value for y=0 (see our discussion at the
end of Sec. I), and then we plot the ratio (0,/0po)
as a function of s, for different values of y.

Here 0p0 is the p-pole contribution to the 77p

o
Ll

LI L | LN B B I 4

L 1311l

1 L1 11l 1 1

| 10

)
100 400

s (Gev?)

FIG. 4. Ratio of p pole to p-P cut contributions to on(r"p) as a function of s and .
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total cross section. We should mention that in our
calculation we have parametrized the two-body
Regge residues as simple exponentials:

Bpyn(®) =Bpyx(0)e?,

Bonr () =Bpnr (0’

Bown(t) =B,yx(0)e* (nonflip residue),
Bprr(t) =Bprr 0)e’.

This parametrization is consistent with the Regge
fits we are using ® and the fact that we have simple
exponentials will become extremely useful for
computational purposes below.

Our results are shown in Fig. 4. We have not
said much about the a’ dependence of the cut yet.
We will talk about it in detail after we calculate
the polarization for 7N charge-exchange scatter-
ing. In the meantime, let us see what happens

1 0 , s
vIm Bt (S, 0)=%f dtNPw*pw(t)N’PN-»pn(t) (S_o

where v=(s —u)/4m and

>apm+ap(t>

Bog 7 0)gpe’(#)

when one wants to calculate the contribution of the
cut to the B amplitude, what should be done about
nonforward cuts, etc.

B. Calculation of nonforward cuts

When we wish to calculate other observables
like, for example, the differential cross section
or the polarization, we must know the B ampli-
tude also. Calculating the forward contribution of
the p-P cut to the B amplitude does not pose a big
problem. We can write equations entirely analog-
ous to Eqs. (9), (10), and (11), with the only basic
difference being that we take the g, to be the

-flip residue instead of the nonflip residue. For

example, if we define 853! =B,yy, Where Al is the
change in helicity at the vertex in question, we
have

3

N;bﬂ'ap‘,r (t) =NP1T—*p1I’ (t)zﬁpmr(t)ﬁp'lnr(t)

and

BI'JNN(O)gPDp(t)

{1+ @,(0) - ap(t) - a, ()

Npy pN(t) = BPNN(t)ﬁ;NN t) -

Again, B;NN can be approximated by a simple func-
tion. It turns out that

B:,”N(t) =~ constant

is a good approximation for small ¢.2° This ap-
proximation will of course break down for || near
0.5 GeV? since we have not included the usual non-
sense wrong-signature zero when a, vanishes;
however, the approximation is fairly good for,
say, |t| <0.3 GeV2.

So far, we have been able to calculate forward
cuts in terms of fairly simple functions, and inte-
grals that can be done analytically. On the other
hand, we know from kinematics that the polariza-
tion vanishes at { =0, therefore we would like to
calculate the contributions of nonforward cuts to
the A’ and B amplitudes. This is a slightly more
complicated problem; however, we shall soon see
that as long as all our Regge residues are ex-
pressed in terms of exponential functions, we still
get an analytic expression for the cut.

When £ +#0, instead of having a single integral
over £, we have a double integral.!®-17:3° Let us
forget about factors multiplying the integral, and
just say that we have an integral of the form

(1 +a,0) - ap(t) - a,@)

(M02)1+ap (0)-ap(t) -ap(t )

(Moz)uap (0)-ap(t)-op(t)

H(t)= %fdtljdtze('A)[A(tUtz,t)]-uz

X g, (t,)g,(t,), (15)

where
Alt,,t,,2)=t 2+t 2+12=2t,t =2t ,t —2t,t,.

The functions g, and g, are essentially the N func-
tions of Eqs. (10) and (11). Therefore, let us as-
sume that

gi(t)=eviti =12, (16)

Equation (16) only reflects the fact that we can ap-
proximate all our Regge residues by exponentials,
so that if we can obtain a closed expression for the
integral in Eq. (15) when Eq. (16) holds, we will be
able to calculate nonforward cuts analytically.

In order to evaluate the integral in Eq. (15), let
us make the following change of variables:

3, +ty)=u,

t,—t
S =3 ta=usat - @)z,

which implies that

bo=u it @t)?e,



2 2‘_[—
(1-2z3)Y —*Wz__ .

Remembering that the phase-space boundary is
given by A=0, i.e., 22~ 1=0, we have

1 [s] +1
H{t)= ;f duf dzg,(t)g,(t,)(1 2212,
-0 -1
which upon substitution of Eq. (16) becomes,
1 o +1 dZ N
H(t)== f du a7z €Xpl (v, +7,) +5 1)
TJ)oow ., (1 -2%)
+@t) 2y, = v,) 2]

° 1 (" 1/2
=f du erity2)@+t/4) do eut) (71-72)5’
m
0

where z =cos¢. Now put # = -v, then all the inte-
grals are known3! and we have

H(t) = J- dve= Y1ty - t/4)10[,},l - .},2)(_vt)l/2]
0

(yy+yglt/a 2
ez e~ 1=y ey ryy)

Y1172
so that finally,
Y1Yathy 1t yo)
H() Lelzr e ")
Y1172

Equation (17) is precisely what we wanted. It tells
us that as long as we use exponential functions,

the only difference between forward and nonforward
cuts is the extra “nonforward correction factor”
e?172¢/ (11*v2) We are not quite done, however.

In Egs. (10) and (11) we were able to use the triple-
Regge residue of inclusive reactions, because the
calculation of a forward cut guarantees that the
mass of one of the three legs in a triple-Regge
coupling is zero. When we go to nonforward cuts,
however, this is no longer true, and the use of the
triple-Regge residue of inclusive reactions is no
longer justified. Since we are interested in small
values of £, (|¢|<0.3 GeV?), and we have to make
some assumption about the value of this triple-
Regge coupling, we will assume that the coupling
is the same even when all three Reggeon masses
are nonvanishing, in other words, we will keep

on using gp, as the coupling, even though as we
said before this is not justified.

C. Estimate of the polarization for 77p
charge-exchange scattering

We have seen in Sec. II B that we are able to
estimate the contribution of the p-P cut for both
the A’ and the B amplitudes as long as ¢ is small.
In this section we will assume that the polariza-
tion in 77p charge-exchange scattering is produced
by the combined effect of the p pole and the p-P
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cut,? so that once we know the cut contribution to
the amplitudes we can immediately calculate the
polarization from Eq. (8). Our results will ob-
viously depend on the value of y we choose, and
furthermore, they are extremely sensitive to the
value of a’, as can be seen by recalling from Eqs.
(9), (10), and (11) that the cut contribution to the
amplitude has linear as well as quadratic terms
in a’. In fact, these terms have opposite signs,
so changing a’ will greatly affect the cut contribu-
tion, and perhaps even the sign of the cut contribu-
tion. This effect is further enhanced by the fact
that in Eq. (8) either products or squares of am-
plitudes appear, so that one has terms of order as
large as (@’)%, and several terms have opposite
relative signs. We also notice that as |a’| becomes
larger and larger, the quadratic terms in @’ must
dominate the amplitudes, and then the amplitudes
become so large in magnitude that the cross sec-
tion as calculated from Eq. (7) becomes much
larger than the experimental value. In particular,
if the cut contribution to the B amplitude is too
large, we see from Eq. (7) that as ¢ goes away
from zero, do/dt will become too large, and this
might bring down the value of the polarization con-
siderably, as soon as we move away from £=0.
This phenomenon can actually be seen in the
graphs that we will present shortly. We also re-
mind the reader that if we decide to calculate the
polarization for -f£~0.5 GeV? our approximation
for B,y breaks down, and againdo/dt from Eq.
(7) becomes too large. Therefore, the predicted
polarization beyond, say, —f=0.3 GeV? cannot be
taken seriously.

As for the s dependence, our model predicts a
decrease proportional to (Ins)~! as s increases.

Because of our unknown parameters, as well as
all our assumptions, we do not feel that it is use-
ful to present very detailed numerical predictions.
Instead, we present the results at p,, =5 GeV/c
for several typical values of @’, v, and ¢ in Fig. 5.
We see that it is possible to obtain a fairly good
fit to the data. We have also compared the ¢ross
sections to those of Giacomelli et al.?®* For the
highest values of |a’| presented the predicted
cross sections are too large. However, when we
get a good fit to the polarization data, the cross
sections are also reasonable, (say, within 30% of
the experimental data). Since in terms like

_ sin3m (@, - a )]
coszma,)coszra,) ’

Imgp (Ecut )* =

the slope of the Pomeranchukon trajectory is im-
portant,3 we have taken a, =1 +0.3¢. Notice that
this affects very little our former estimate of the
cut amplitudes.?*

The experimental data shown in Fig. 5 are those
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FIG. 5. 77p charge-exchange polarization data and predictions of our model (a) for v=2 and (b) for y=1; (c) experi-

mental data at 8 GeV/c.

of Yokosawa,?® and we see that the s dependence of
our model is also consistent with the data [see
Fig. 5(c)].

III. CONCLUSION

We have mentioned the possibility of the exis-
tence of NWSZ in inclusive reactions both in spe-
cific models as well as in a model-independent
way. In particular, we mentioned that it is very
likely that gpp"(t) has a NWSZ at {=0. With this
basis, we estimated gp,°(f) for small ¢ in terms of
an unknown parameter y and a parameter a’ which
is determined hp to order of magnitude only, due
to experimental errors. Then, in Sec. II we
showed how to calculate the p-P Regge cut con-
tribution to 7N scattering in terms of gPpP(t) and
under certain approximations we estimated the
polarization for 77p charge-exchange scattering.
We found that it is possible to get a fit consistent
with experiment for certain values of ¥ and a’
which are also consistent with experiment. Even
though our calculation is very rough (and we cau-
tion the reader not to take our numbers too seri-

ously), we feel that the results are encouraging;
much work needs to be done, both theoretically
and experimentally, to determine whether Gribov’s
formula is valid in general, and whether the
n~p —1°n polarization is indeed produced by the
type of pole-cut interference we have worked with.
More important than the precise numerical re-
sults, however, is the fact that we have shown the
possibility that triple-Regge residues might be
very closely connected with physical observables
(like the polarization) in two-body reactions. This
we feel is our most interesting result.
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