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California. The views and opinions of authors expressed herein do not necessarily state or
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MULTIPERIPHERAL MECHANISM FOR A SCHIZOPHRENIC POMERON
Geoffrey F. Chew and Dale R. Snider

Depaftmentvof,Physics and Lawrence Radiation Iaboratory
'~ University of California, Berkeley, California

January 6, 1970
ABSTRACT

It is demonstrated through an explicit model that the weak high-
subenergj‘tail of the multiperipheral kerﬁel, acﬁing iﬂ conjﬁhctioﬁ‘with
the strong low-subenefgy component;'is'capable of producihg a high-
ranking dutput Regge doublet with wvacuum éuantum numbers. We show thét )
assqciatioh of the upper doublet member with the P (pomeron) and the
lower with the P' 1is consistent with experimental total, elastic and
diffractive digsociation cross sections, as well as with muitiplicityv
of producéd pions, and.predicts a ﬁoﬁeron slopevﬁeér t = Q thatvis‘
roughly half-normal. As t becomes negative the pomerén slope decreases
to a small value, while for % .positive'the slope increases to a normal
value, the _P trajectory containing thé particles usually assigned -to
the _P'.  The lattervtrajectory has a converse behavior; with sﬁall
~slope fOf positive t .and normal slope at negative t. The ‘P and
p! trajectbries thus éxchénge Jnormal" and "abnormal" roles near

t = 0.
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1. INTRODUCTION

The observed large multiplicity of pesrticles produced in high-

).5

energy qufOI collisions precludes a deminant role for the Pomerancho
in the multiperipheral kernel. lﬁ:oe m*luWPlLCJLV implies a low avere

svbenergy for adjacent particle pairs in the multiperipheral "chai

B
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i)
)
and

thus a controlling influence for the low-energy resonance component of

the kernel}, The high-energy Pome

Luk component can be no more than &

pprtuvbdtlow 11 the kernel is to generate the requisite number of final-

state pions. Even in the role of perturbetion, however, it has be

o tg s e 11 : . . < s 23
noted that the weak poeroq "t4il" of the kernel may be responsivl

1,2,3

s

qualitatively interesting eflfects in th

(&) N e

paper dravs attention to the possibility that the inpul pomeron

en

e

e conplex J plane.” This

perturbation may split the leading output pole into two poles, whose

]

com*ired'strength corresponds to

generated bJ the kernel's low-cnergy resonance component acti

[S-hind s

We show that the magnitude of this Fl]biid” may be °U¢fLClqu1/ Jarge

to permit identificzation of the resulting Regge-pole doublet with

P and P' tresjectories. The P trajectory is then relatively

he single Ouu01L pole that would e

4.

the

for .

alone.

: 5
flat for © < O but has a normal slope for £ 2 1 GeV". The coriverse

is true for the P'. Fach has a slope roughly hzlf normal near &
. we employ & factorizeble

Support for

by recent numerical work
ARFET uodel, sge pole turns out to be

equ‘g(lj dﬂ*chbﬂo vy the trace approximation to the Fredholm determinan
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even when the low-energy resonance component .of the kérnel is domiﬁant.
Validity of the traée approximation implies the existencé of an approxi—
mately edgivélent facﬁorizable kérnel. Our modei, then, isféf the CP
type,l’LL but we shall alter the detailed structure of the kernel 50 as

to make it identifiable with the moré‘explicit and réalistic.AEFST model.

II. THE MODEL

The ABFST modelvis based on pion exchange, the kernel being
proportidnal to the elastié ®t  cross section, as Shown‘in Fig; 1,
Our model further approximates the elastic nxw crpss section by the
sum of a '"Pomeranchuk cdmponent”—-the high-energy tail, and a low-
energy fesonance component. - Opening up the ﬁn vertex, we'thus may
think of a ﬁthree-channel" system, x, R, and P, as shown in Fig.‘2,
with névdiagonal couplings and no R-P coupling. (We lean on the
duélity céncept to justify speaking of the resonance link as a créssed
"channel."). In the notation of Ref. 1, the internalvcoubling'matrix'

can be written in the form

2 2
0 &g &p
1 . - )
LA ng 0 o 1, (11.1)
gI? 3 0 0

vwhile the external coupling is
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while the external coupling is

0
t
2
| xay = g.n (11.2)
2
€

It is wderstood tﬁat the crossed channel quantum nuzbers are those of
the vacuum, S0 the-reievant'direct—channel total cross'secﬁion is an
approprlate a&erage oﬁer 1nternal quantun aumﬁers Still using the
notation of Ref. l the solution'to the multiperipheral-equaﬁian far

the forward dlrectlon 1mag1nary part, progected onto the Lorentz quantum

numbers 'K J+1 and M=0, is a
N - N
A7) = gp ep(Tlegy * Ep DP(J)EPb.

+

1 -0 (Nley" ey () + gy 0p(0)]

(I1.3)

‘the first two terms corresponding to the elastic cﬁoés seétion and the

P, R, P(J) are the
Lorentz projections of the subenergy ‘dependence of the ﬂ, R, and P

llnks, respectlvely. For t % 0 these propagators becone: functlons

T
of t . Otherw1se (I1.3) remains unchanged.

(g2 o (e + g, 0p(D)ey 1o (e o (e, + £p 0p(0 2]

s



e | | UCRL-19455

Régge polés arise when the denominator of the second term. of
Eq. (II.5)'vanisheé,vand a qualitative understanding of the main pdint of

this paper can be based on the following observations: The "propagators”

pJT R P(J) are real and analytic functions in a J-plane cut along the real
> Radd . .

axis from J = ~ to J = Bn,R,P , where for t =0 Bj= EQP(O) -1=1,

B = zaﬁ(o) - 1% -1, and (by duality) Br ='2ap(0) - 1% 0. 1In each

case, the branch point at J = B is logarithmic and, at least for pP(J),
is infinite. To the right of the branch point at B each propagator is
positive and monotonically decreasing as J increases. The region of

- concern here is the interval 0.5 £ J < 1, where pﬂ(J) and IQR(J) are
both positivé, real, and smoothly decreasing, but toward the upper end of -
this interval there occurs the ihfinite branch point in pP(J).

As already discussed, the Pomeranchuk coupling gPL‘L is'much.
smaller than the rééonance coupling. gRu, and to achieve the experimentally
indicated‘multiplicity it is nécessary that the magnitude of gR4 lead
to a zero of the denominator close to J = 1 when the input pomeron is
negleéted completely. At the same time, if we set gRl1L = 0, even a small
value of gPu uﬁavoidably generates a zefo for IJ Jjust above BP and
therefore near the point J_é 1. This pole has a very small residue and
a cdrresﬁondingly smail physical effect. With th and gPu both non-
zeré, nevertheless, two poles near J = 1 are expected in the absence of
R-P interacﬁion, one pole of large residue generated by the "resonance
.channel" énd one péle of small residue generated by the "pomefoh channel;"
Because of the.indireét éoupling between R and P channels via the

pion channel, there is a "mixing" of the two poles together with a mutual
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repulsion.. If, before mixing, the two poles are sufficiently close

together, thebfinal pair of poles may-have comparable residues.

III. THE REGGE PROPAGATORS
To illustrate the above mechanism we now proceed to make specific

choices for the propagators -Treatiﬁgbthe exchanged ?ions as

o~

particles of fixed, zero spln suggests the approximation oy (7). = (J + lj-l,
replac1ng the cut by a pole at J = -1. A study of the ABFST model

confirms the presence of such a pole but also reveals an effectlve pole ‘
near J 0 when the trece approx1mat10n is eméleyed, ‘due to the very

small pion m_ass.E3 Thus we take

pﬂ(J) = = B ':f' : (IIi.l)

 where -1 <f_ <o.

The simplest reasoneble choice for the ”resonance'propagetor” is
pR(J) = 1. Althquhve bfanch‘peint occurs nearm_J'; 0, as'neted above,
numerical esti&ates show that-fhe.eerresponding high eﬁergy ﬁail ef'the
resonance cemponent of dﬂ%ei isesmall'compafed with the eontfibution of

the individwal p and f. resonances. Cutting off the tail of the

0
resonance spécﬁfum removes all singulerities from pR(J).: (We.ignore the
expenential decreaSe_at large @oéitive"J associated‘with'multiperipheral
phaee space. 9)

We can afford to be crude in our treat@ent of p (J)v end. pR(J)
because the 51ngular1t1es of these functlons do not fall into the region
pf concern: 0.5 % JS 1. Tt is necessary to be more careful with

pP(J). If the Pomeranchuk trajectory were flat we could take‘pP(J) = (J¥6P)-l.
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The most recent evidence on the energy dependence of the forward diffrac-
o ' ' 10
- . -2 .
tion peak in pp scattering suggests that Ot-'P(O_)_'z 0.47Gev —
Now, if

el ' » .
do__ et 2[aP(t)-l] . ;
T < e s (111.2)

the effective length of the cut in p'P(J) ‘is given by

a'(0)
AJ =~ —— : (111.3)
T , ‘ _

Assuming the value of_‘ a to be the same as in pp scattering, 10 we
have & ~ 3.4 GeV'® and thus AJ =~ 0.14%. The smallness of this

interval Jjustifies the replacement of the cut by ah equivalent pole at

Bp ~ Bp - 4J, _ (III.4)
if we are concerned with structure in the 'J plane on a scale large
‘compared with A J. Since the P - P' splitting is of the order 0.k,

it is not unreasonable to take

opld) = —— . : (111.5)

J—BP
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1V. REGGE POLES AND RESIDUES

Our model solution (II.3) then becomes

g2
N 2 2 | “aP Sm
Ap(T) = e egy * —_—_—
| > 7.8
P
| 21 2
2 2 %p fp ]’2'-2+ngPbi
fap &R —  |Br Ero ma—
- 3-8y i J-Bp |
+
g L
= b P
o Bn ~ R - —
- T3
P

(Iv.1)
Observe that the "pole" in tﬁe elastic cross section at J = 5? » which -
'represeﬁts the AFS éut, is cancelled by a corresponding "pole” in the
inelastic cross section, so that the only poles in the total cross section
ariéevfromvthe tw§'zéroé'bf the denominator of the third term. These are

the true Regge pqles.

The tWo Regge poles are located at
- + g — 2 L
BP+B' - L(SP 'B) +l‘gP :
o, = : — ., o (1Vv.2)

£ : T 5

/o
}l_

where

B = B +~gh‘ | : N 0 (Tv.3)

is the position of the single pole that would be geﬁérated by the
resonance component of the kernel, acting alone. ‘The residues of the

two poles are easily calculated, allowing us tovwrite
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N - N - T .
éab(J) - J - o, * J - o T Br &b 7 L (IY.A)
with
2g, &
1 . LB o 2 P &p |
r, =30 % x5)| (&R & * tha - AP X(?Hb) ’
| (1v.5)
where
AB = By, - B, (1v.6)
and | o |
sa =+ [(AB) 4 ”ng | (1v.7)

Note that as gPe ~ 0 with AP fixed, Aa= OB apd the residue of
the poie:at’»J =Q, approache; gaf? nge, cdrrespondihg to purely
elasticvscattering. The residue of.the pole at‘,J = 0_  in this limit is
much Iérger, since it carries the entire ineléstic cross section. On
the other hand if  AB + 0 " with gP2 fixed, | Lo~ enge' and the ;a%i&

of the pole residue factors becomes

g 2 2 2 + g 2
“aR  ©R aP _ : o S o

5 ‘ 5 5 L (1v.8)
gr &R "~ &sp ' ' '

favoring the pole at »a+. Thus;'for a'sufficiently small ratio of ABPB
to QgI?,'even though‘the pomeron coupling gf? ‘is smail, the two
poles will have comparable residues. It is éasy to show that the sum

of the two residues is independent of gf?, being given by
2
r +r

2 2 2 . o
+ - - gaP ng + ga.R ng gRb b4 , . . (IV'9)

so the resonance component of the kernel alone determines the sum of the
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two residues, even when these residues are comparable in magnitude.

To thé éxtent that the splitting‘ Ao between the two péles>can
be considered small, they behave in effect as a single poie with residue
given by (in9)- In this sense the input pomeron effect is weak. Experiments,
however, héve been sufficiently preciée to resolve two seﬁarate high-
ranking poles with the vacuum quantum numbérs, the P and the P'.. Let-
us now see whether the observed P - P' splitting and residue ratio

can be reasonably accommodated.

V. . NUMERICAL ESTIMATE OF PARAMETERS

The .observed P - P' splitting is roughly 0.4, requiring us to

set
NI R o (v.1)
From Eq. (III.4),
Bp ¥ 2qa, -1-4J, | (v.2)
and since
@ = =(F_ +p'+ Aq) (v.3)
+ 2 P ’ -
it follows that
B R 1 - A+ AJ. }(V.h)
l
Thus we c%oose
B ® o.7. | (v.5)
Next, if we set
a = B' + (4B + oa) (v,é)
+ 2 -



ol

-10- ' UCRL-19455

equal to 1, we have.

Il

AB 2(1-8') - Aa

e ~ 0.2 . I A

The parameter gp ° is determined now from (Iv.7):

1/2
22 = | (saf - <AB)2§
' (v.8)
~ (0.12)/2
or
gPLL ~ 0,05 . - | : (v.9)
From (IV.B), o .
L | B o | ,
gg = B - B ., | | ~(v.10)

and since .Bﬂ is supposed to lie between O and -1, we choose for
simplicity’ |
| ~ 1. - - L o (vaan)
To discuss residues we mﬁsf select a particular pair of ihcident.
particles; We choose these to be pions and assume that at moderate
énergies, say s = 20 GeV2, the ratio of total to elastic cfoss seétioﬁs
is aboutv 6; this estimate is based on thevcorresponding'ratiés for
N and NN, scattering, togethervﬁith factorization. In our médel the
elastic cross section has an energy.dependence characterized by

Eé = 0.9, while the total cross section contains the two powers

'a+ ~ 1.0, . a_ = 0.6 with comparable Weight: At not too high an energy

the ratio of total to elastic cross section is thus slowly varying.

Formula (IV.9) then leads us to take
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©

4
o o g
. . x5 | (v.12)
' L gﬂPv

We are now in a position to calculate the residue ratio. From

(IV.5) we have

: 2
- py 2 \\
( gnR gR2 + gP
AB \ 2 ‘)
Teo - Z2a p La- 4B
r <2
- AB . / 2 2 N
N &R 2 28p \

~ 22 ;, ;,m . y ') 1\2
- T
= 1.9, |

Such a number is in reasonable accord with the phenomenologically -
determined ratio of P and P' residues for N and N scattering,

translated by factorizaﬁion to =nw .

VI. MULTIPLICITY

o>

At moderate energies the average multiplicity of produced pions
in our model is roughly the same as in a model with only the fesonance

. component in the kernel, that is, with g&p = 0. This average multiplicity
is easily calculated to be



12- ) UCRL-19455

n = 2 th In s . v o - (VI.1)

As the energy increases the burden shifts gradually to the upper pole at

a+, which‘carries a fraction ‘%‘l/é of the residue'sum. The coefficient’

of 4n s 'hés a corresponding.gradual_decrease to a limiting value which
a short caléulation shows to be

L L
n ~ 2 \) —-2-'—- (l - Z—a— ) + 7?5[ in S‘ . (YI.Q)

With the numbers of-ﬁhe preceding'section, we thus have a gradual
shift frqm’ n=~2 fn s at moderate energies to- n =~ 0.65 In s at,-
extremely high energies;l? Cosmic—fay emulsion data, interpreted
superficially, suggesﬁ multiplicity atvvery high enefgy thaf is larger
by a facﬁor of 3 than ﬁhat wekpredict, but complex nuéiei afe»involved
and, in addition,klbw mﬁltiplicitj events may be missed. Accelerator
data at moderate energies are cénsistent with (VI.1). We therefore.
regard the multiplicity prediction of the model to bevét least marginally

satisfactory.

VII;' DIFFRACTIVE DISSOCIATION AT INTERMEDIATE ENERGIES

At.moderaté enérgies the effect of the pomeron in the kernel is
a relatively small perturbation and the cross section.can megningfully
be expanded in powers of gP?. The linear term in  such annéxpansioﬁ
correspondé to é single pdmeron link occurring ét one end of the
multiperipheral chain and may approximately be idgntified with the’

1

cross section for "diffractive dissociation.” The experimental magnitude

of the latter thus provides a check on the magnitude of- gP? .

-
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The'fﬁll_cross-section formula corresﬁonding to (IV.h4) 1513
(07 (0
. (s) = rs Yoy ors T
ab + -
' o, o« N Q e
1 +. Tey L : _ + -
— §(r+ + I’_)(S + S» ) + 5 (I'+ - r_)(s - s )
— . ) ’ = A
= (r +r )51 cosh( 52 4 s) + {r -1 )sa sinh( 22 tn s),
+ - T 2 -+ - 2 v
(VIT.1)
where
g =L@, 8 - (vir.2)
. 5 (Bp 5 .

and where we have omitted the resonance delta function corresponding to
the third term of (IV.4). If #n s is only moderate, the cosh and sinh
functions in (VII.1) may be expanded to give the simpler form, -

G'b(s) ~ (r+ + r_)sa + '(r+ - r_)gmv( Lo ) In s ; (viI.1')

2
The first term of (VITI.1') is independent of_'gf? and keeping.bnly_the

linear component then gives

Is

LAIff. diss. 2 2(p 2 p 2 2 2y 0
ab €p & ‘Bar Epb &p €Rp /S B S

(vir.3)
to be compared with the first term of (VII.1'), whiéh'appfoximates the
total cross section at intermediate energies. Using (IV.9) to evaluate

the latter, we have, for comparison purposes,'

S50t “*, o (vii.w)

“ (g 2g? . g2 '
ab g&p Em €2r %R ERrp



or %
| \
‘ LA, diss. N 2 \
“ab ~ €aP Erp ' o s
tot 2 ‘ 2 j =
. %ap &r ER Env /
(ViI.5)
The numbers of Sec. V, vhen inserted into Formula (VII.5), lezd
to

_@iff. diss.
e o : . ' '
ot : ~ 0,13 /n s, : o (viI.6)

R 1%

a result which evidently is meaningful only for moderzie values of . fn s.

Current experimental evidence is too meagre to yield a reliable
integrated diffractive dissociabion creoss section. However, an ABFST
model extrapolation from the Al region, where such a model is success-

ful, suggests a diffractive dissociation cross section that at

moderate energies is of the same order of magnitude as the corresponding

elastic cross sechion, in aszreement with (VII.6). Thus the v2lue of

8;? needed o produce the observed P - P' splitting is consistent

=

LO% .

with that implied by diffractive dissocciat

¢
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VIII., DISCUSSION
The model employed'here oversimplifies a complex multiperipheral
meéhanism, but relatively few aépects of the mechanism are essentiai to
the point in question. The essential features are:

(a) The multiperipheral kernel chieflyigenerates iow subenergies fér
adjacént pion pairs in the chain, While at fhe same time the kernel
possésses a weak high-subenergy "tail.”

(v) .In:the absence of this "tail" the kernel stréngth must be capable
of generatiﬁg an output "vacuum" Regge pole with positioﬁ fairly close to
J =1 and with a residue whose magnitude corresponds roughly to the high
energy ineléstic cross section. |

(c). The kernel "tail,"” acting alone,.generates a weak output vacuum
pole, also near J = 1. |

_(d) The complete kernel then generates two vacuum poleé which split
aﬁart by the usual repuisive mechanisﬁ. If the uncoupled spacing is
sufficiently small, the two final residues are of comparable magnitude.

The functioﬁ_of our model is to see whgther the strength of the
kernel "tail" can

(i)  Dbe large enough to produce the observed P ; P' splitting,

(i1) be large enough with respect to the uncoupled pole.separation
so that the P and P' residues aré comparable,lu

(iii) be small enough to avoid pushing the P above J = 1, in
violation of the Froissért limit,

(iv) .be small enough to accord With the observed‘probébility of

15

diffractive dissociation.
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All the foregoing requirements can be-satisfied within our
crude mode1, leading‘us to suggest that thé actual.multiperipheral
kernel may genérate a P - P' -doublet. The most quesﬁionable aspect of
our model'is its replacemeﬁt of the input pomeron cut by a pole. This
replacement depends onvthe effective pomeron sl§pe’s being sufficiently
small that.the effective length of the input cut is smallér than other
significént J-plane intervalé. If the input cut is not concentrated, the
splitting of the two output poles has a substantial imaginary éomponént
in the J plane (one of the poles residing on the unphysical'sheet) and
- the observed P - P' cdnfiguratioh may not be achieved.

A number of quesﬁions are raised by the'suggestion of a doublet
P - P' relationship: | |

A. Phenomenological schemes often have assigned to the P' a
role closely related.tO‘fhat‘of other meson trajectdries, while the P
is considéred a unique phenomenon. Is our proposal incompatible with
such a picture?

B. With the doublet ﬁechanisub are particlés.expected on both
the P and P! trajectéries? |

C. vTing16 has suggeéted a baryon-exchange multiperipheral
mechanism for the P' and . Does our proposal exclude his,'and Qice
versa?

We do not have a definite énswer.to.these questiéns but suggest
a partiél answer to A an& B in order to illustrate thé subtlety of
the situation. The model employed here can be extehded to nonzero
. momentum transfer +t, and one may continué to decompose the kernel into

a resonance component plus a high energy tail. If the effective pomeron

wt

[y
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slope is substantially smaller than "normal," the ﬁncoupled output
trajectories will have différent‘slopes, crossing at some small positive
value of kt '(Sée Fig; 3). Either at large positive t or large

negative ¢, thereforé, the mixing of the two poles will be weak. The

“trajectory controlled by the resonance compdnent of the kernel is

expected to be "normal” and to contain particles, but the trajectory

controlled by the high-energy tail of the kernel will be "abnormal."
NOte, as shown in Fig. 3, that an exchange of roles for the two final
trajectories occurs in the crossovervrégion. The slope of each near

t = 0 is expected to be about half the "normal" slope. For the pomeron,

" at least, there is experimental evidence for such an "in-between" slope.

One of the further striking predictions of our model is that the pomeron
sldpe_will decrease as '-t, grows.I17
The picture represented by Fig. 3, for negative t away from

the crossover region,"allows revival of the suggestion in Ref. 5 that

the tendency of the Pomeron to remain near 1 is related to the smallness

L

of gp - The'uncoupled'trajectory-qz+(t), that is--occurs at

_ gf(t) + O(gPu),.where 5f(t) ~ 2a+(t/h) -1 - A7 (t). The natural way

to aécoﬁplish such a condition, with AJ(t) swmall, is to have a+(t)
always clbse to 1. |
The mechanism described here is expected to double other
trajectories\as well, such as the p , but because the weak input eut
i ‘ ,

is now less concentrated, the output-pole splitting may be less visible

experiméntally. The reason to expect larger AJ with nonvacuum guantum

numbers is that trajectories with slopes near l,GreV_'2 will occur in the

combinations that give rise to the weak input cut.
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In conclusion;vﬁe refer to three other recent multiperipheral. y
calculations that are related to the doublet phenomenon. Ball aﬁd :
| Marcheéini5 studied the ABFST Bethe—Salpeﬁer equation with a kernel ‘}
qualitatively similar to ours, but the resonance coﬁponent.of'their
kernel was not sufficientiy strong>to produce the needed épproximate
coincidence of unébupled_poles. The ABFST model kernel, if based on
the on-shell elastic = cross sectidn, contains a resonance component
that is too weak by a factor = 2. Ball and Marchesini thus'did-not
achieve adequate pole.mixing. In ﬁhis'paper we havé assumed thatvsome
v correction to the ABFST model will sultably augment the low subenergy
gomponent of the kernel.

The model of Ref. 4, in particular Eq. (4.12), contains an
eXplicit doublet buﬁ,.as remarked in Footnﬁte 15, the splittiﬁg was
" taken in.Ref. 4 to be so much smaller than in this paper that there was

no temptation to associate the doublet with P - P',
In a completely different but still essentially multiperipheral
calculation, using the on-shell strip model, Collins and Johnson18
_found only a single.higﬁ-lying output vacuum pole; of large residue. v : :
In their eqpations, howéver, they employed a cutoff which effectively
'removéd the highéenefgy tail of the kernel--leaving ohly the resOnance 
component. We conjecture that if the strip-model équation can be
" solved withbut a cutoff, two vacuum poles will emerge, each with residue .

about half that found by Collins and Johnson.

¥
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FIGURE CAPTIONS

The ABFST model, each vertex being proportionsl to the elastic

‘nn amplitude.

'The CP version of the ABFST model.

The uncoupled (dashed) and coupled (solid) P ‘and P' trajectories.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report. '

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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