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The Chew-Frautschi diagraml suggests the possibility of a spin-2

particle of mass of about 50 mz

w
experimental groupsz' 3

on the Pomeranchuk trajectory. Two :

have found such a: particle at 80 m;‘: and at first
glance it Is tempting to assume .that this particle belongs to the Pomeranchd};
trajectory. In this letter wo suggest a method of approximation co.ﬁsistent
with all the generally accepted'prq‘)erties and apply this to the Pomeranchuk
‘trajectory.4 Our results show that this particle cannot belong to the |

‘Pomeranchuk trajectory unless one of the generally accepted assumptions is

ﬁrong or the conclusions drawn from the high-energy p-p scattering exper-

| lmen'tas' are not correct.
The following features are either proved or conjectured on general
grounds;' \ |
(a) Im\o. (t) =0 for t < t;.
and ‘ | ' |
Ima(t) >0 ' iort>t° ; (to & antz') . (1)

where Wt is the center-of-mass energy and \/to is the two-particle thresh-

old energy;

(b) Lima(t) = -1, ' (2)
St ’
_ (c') Ima(t) ~ (t-—-to))‘ . where N = a(to) +-}7 . {3)

t=t «.
(o]
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t' -t

(a) Rea(t)aRea(m)f- j J’.’.EJE.‘.ZEE.’ I | (4)

where {rom (2) and (d) Rea (t) is monotonic for t <t ;

!

and o o | : : R :
(e) T = = Ima (t) L , s | (5)
. dReZt(t)-\j? S . .
where T Is the width'of the particke.7
Statemente (a), (b) and (c) are satisfied at least for the first Repge
trajectcry of a Yukawa potentlal In this case, Ima has & max&mum and
ita derivative vanishes only at: one point. Gribov9 has shown t::hat 'o. (t) for
a fermion trajm:tory has a left-hand cut, therefore, assumptions (a) and (d)
ahould be modlhod for a fermion., Assumptions (a), (b). and (d) are also
sausﬂed for Coulomb potential.w (ﬁ) h.as been praved“ and (d) has already »
been conjacturedlz in the relativistic case. |
Our alm lm to find a plausible form for Ima satisfying the condi-
_ tlons discusaed From experlanca with the Yukawa. potcntxa18 we expect

that for a boaon trajectory Ima should have the general shape of Sketch 1.

Ima (x) r

X - t-to
Sketch 1.

This shape suggests g formula of the type
C x .

Ima(x) =
o) +{x-c,)?

(6)
2
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Such a formula can represent a large variety of curves ranging
from a curve with a narrow peak like a & function to an axtrémely flat
curve. Parameters ¢, \, € and <, a.te to be determhmd from the condi-
thns and experimental information about the trajectory. More generally, we
vc£an take lxﬁn :x)‘-g- where N and D are polynomials In x with no positive
" roots and the degree of x*. N is less than that of D for convergence reasons.
| The number of parameters one can introduce depends on the available infor-

matlon about the trajectory. Using expression (6) for the Ima(t'), the inte-

gral in Eq. (4) can be evaluatedl3 exactly. With the help of the four condi-

tions v
a(0)=1 , (see Ref, 1)
S Msalg) e,
Rea(80) =2 ,
and

I (80) =—tmalt) %200 MeV ,
dRea (t! \[E‘
dt 3

<80

.thc four parametors cl. €y ¢, and A can be determined numerically from
four nonlinear equations. This calculation was carried out at the IBM 7090
colmpute'r of the Lawrence Radiation Laboratory. The resulting solution is
glven by curve (1) of Flg. 1. The values obtained for the parameters are

¢ = 259,66, ¢, = 55.243.' ¢ =3,79, and N = 1,533. Parameter ¢, gives
approximately the position of the maxirnum of the Ima(t), and N controls
the slope of the Rea(t) at t = 0 which turns out to be 2/5 BeV'z. The
width T is about 180 MeV. Figure 2 shows Ima(t) for this solution. The
differential p-p cross section at high energics has been measured by two
experimental groups, 200 and from this Rea (t) for' negativé t is found,

Their analysis is based on the generally believed assufnption that at these
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energies only the contribution of the Pomeranchuk trajectory is slgnificant.
For ne;_,ative t, our solution is in clear contramctmn thh these expen-
, mental points, Taking the experimental pomtzs seriously, we conclude that
if the aforementioned asaumptions are correct the 1250 MeV particle can
‘not belong to the first Pomcranch\m trajectory. There ‘La of course the pos-
sibility that it might belong to the aecoxid vacuum trajectory hypothes%sed by
Igl.14 Using the general assumptions (2) through {e) and a (0) =1, w.elfind
that a trajectory in teas‘onablgtagreement with the experimental d’ata for
negative t reaches Réa = 2 at an energy much lo»;rexf than 80 m:. Curve {2)
is an example of such a trajectory, which fits the negative t region and pre-
dicts a spin-Z particle at 400-750 MeV. The exa.ct pre‘dictlon of the location
of a spin-2 particle is difﬂcult since thewsxperlmcntal data for negative t
contain rather large errors. Aaide from the 1250-MeV gartms.le there has
been recent experimental evxdence of a resonance at about 500 MeV having a
width of between 50 and 100 MeV, which might be of spin 2 and isospln zero.ls
;I‘he existence of such a particle is c’omp_atible with our results. From our
results it was suggested to us by A, Pignotti that the spin-2 particle of the
Pomeranchuk trajectory may be hidden under the. p ::'oraxs.omamze.)'6 This con-
jecture too is not incompatible with our xfesult, ) We leave the question dpen
althougb from our curvas a 500 MeV re:svonmxce may be favolred. It is inter-~
esting to note that if we relax the c§natfaint a(*) = -1 and find a solution
, A

which coincides with a "visual least- squéxres fit" of the experimental data it
would still predict a mass much lower than 1250 MeV (Curve 3). For Curve
(3), a(=) = -3.25

It is our pleasure to thank Professor G. ¥, Chew for his inter.est and
encouragement throué;hout. ."the -course of this work., One of us (IAS) wishes to
‘taank Dr. David Judd for his hospitzlity at the Lawrence Racﬁiatic;n Laboratory

and Robert College of Istanbul for aa "funerican Colleges Fellowship. "
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FIGURE CAPTIONS
Fig. 1. Re a ve ¢t

Fig. 2. Ima.  vs t corresponding to Curve (1) of Fig. 1.
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