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P . ABSTRACT

A phenomenological method is applied ﬁovthé o tfajéctory. Tt is
argﬁed that once the intercept is known,)the'hethod is expected to give .
reliable information about the trajectory in the fegion.of iﬁterest for
high-energyvscéttering; Solutions fér different Qalues of the intercept
ranging-frdm ij‘to;Q;Bvare.given.i'From qertain,geheral requirgﬁents the

higher,intefCepts séem'to be favored.
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In a previous paper, we presented a phenomenological method for

calculating Regge traJect'ories.l The approach was- based on the real—
"ﬁanalyticity and - threshold behavior as well as on: tho available experi- '
"mental information, and the first application was to the Ibmeranchuk

f»ttraJectory. It is our purpose in this paper to obtain by the same

approach the approximate form for the P traJectory.

Our starting point is a four-parameter ansatz for the imaginary

.part of the trajectory function a(t), namely ¢gf,V

N

:Cy :
R 7 L -EE
_”.Cl.TL(CQ._.v) o

Im oft) for T v.> 0 ..

'”,im‘a(t). o Jvf;;i‘f‘ \;,'fér}‘_"v~p<_ 0,

Tuifwhereﬁ'v = E(t -:to).; and . t hm 2 . =4 ;f'Using the-nsuaildispersion

Re a(v) a(v --' -l) + C_(l’._t.l'l P] . v o dV g - L _
S L T‘jﬂ'ff;; - Jy (v' - )[le+ (C2 -v)_](v,+ 1)

A

- (2)

n"where for convenience we have made the subtraction at 'v = -1 the.

point corresponding to the forward direction in the crossed channel. .This_,.
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integral can be evaluated by applying Cauchy's theorem to Eq. (1). -

The result is

v +1 v it

sin nt A (v:+ l)[cl.+ (02 ,'V)Qj

alv) = a(v:-l)

ahle"iﬂx v e-iﬁxli |
S EeBerDea)  (-a)bs)-b)

i ! — o - )
(v + 1)le, + (C-2 + 1)) ; v

where

N

- - H = -C. - |
a= -C,+1(c)® , and b= -0, -1(c)

#

are determined

" In Eq. (3), the four parameters N, Cy C,» and tCQ

" with the help of the four conditions
(1) alw) = -1,

Im a(t}_'

~ 100 MeV 5 (see réference 2),

2 .
t= :
v,

_“T T (d41) A= a(v=0) + % Gl -g:__v(Seeireferencevi), and

C i(%y)'f  Ré-a(tfmp?? ;;v ifif. 
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' These conditions, when imposed onTEq.‘(3), and when 'a(v=-i)'

is known, determine the‘four parameters. The solution was found withv

the help of the IEM 709h_computer of the Lawrence Radiation lLaboratory.
o Since the intercept.value; a(v=-1) , is not well known, we take_a

‘range of values from _O.5v to 0.8 and'attempt to choose the most
plausible solution among them.- We should also mention that condition

(1) is quesﬁioﬁabie.. A1l }that is known is that a(oo) <1. Ho&«ever,
taking a(oo) 0, for example, makes not too significant a change in
vthe general features of tragectory in the region -10 m 2. <v < lOm .
.Fig ure 1 shows Re o vs Vv for intercepts of 0.3 to O. 8 , and for thev.
Esake of comparison, Re @ for the Pomeranchuk traJectOry of reference

1l is aiso given. | .

Figure 2 is a plot of the corresponding Im o . It is seen from

these curves that forrsmaller‘intercepts the imaginary part of « has

a sharper maximum and Re « reaches a higher maxinum value. In particu-
lar, for the small’ intercepts, the solution gives rise to a spin-3 recurrence
of a width narrow enough to be experimentally observable These features
are examined in Figs, 3 B(a)%showing the relation between the_interceptv
“and the width PR of the spin;3irecurrenCe, and 3(b) showing the relation
betWeen“the mass and the width of the spinAB-recurrence. It'is clear -
from Fig. B(b) that if such a recurrence exists at all, its mass should

be smaller than 2 BeV} Te) an experimental search may be correspondingly

o restricted.} Once the mass is experimentally known, the width is predicted

»
i

iﬁ'by this curye."w-,,;i'
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| Figure j(c) gives,the slope of the trajectory at t = 0 vs the intercept’
'rvalue. The position and the width of the_spin53.recurrence are given |
as running parameters. If the fact thatnno-recurrence has heen found
”.is interpreted to mean that the width is too large to have been observed,
then the. higher intercepts of 0.7 to 0.8 are favored. We should=mention4
i.that the’ solution with intercept of 0.7 and slope (t=O)_z O{hhlBeV'?:
: 1s in fair agreement with the results of Scotti and Wongu concerning the._
low energy nucleon-nucleon scattering and with the results of Brandsen :'

et al.5

concerning the strip approximation in ﬂ-ﬂ scattering. Also this -
"‘solution gives es ntially ‘the same slope as the Pbmeranchuk traJectory
'gsee Fig.' )', Finally, Table 1 gives the values ofthe parameters
G, Cl; 02, and A

In conclusion, we, should like to make a few remarks about the

'Sensitivity of our resultSvto the'conditions (i) and (11)'. If we replace: o

fcondition (i) by a(oo) = -2, the solution for. Re o in. the region
‘-lOm < v < lOm 2[ Changes very little, however, PR7MR';?nd ‘Re Qmaxft

| change considerably (1‘ gets smaller, My and Re o .'x.:«‘get' bigger)‘._‘:“‘“
= pIn condition (ii), é is not experimentally known very accurately -If:l
we choose Pp - 80 MeV , say, then again - MR, and Re & change f‘
considerably (F gets smaller,’ MR‘ and Re a 1x’ get bigger) Hbre;:{ L
”‘again, Re o and its derivative change very little 1n the region lvi'l
Jad-lOm 2 < v < 10m .. Consequently, once the intercept is known,aour '

'treatment is expected to give reliable information about the traJectory
g in the region tFld 2 < v < 10m ; This is the region of interest in

v*»‘high—energy scattering
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From the preeent calculation_besed'ohfconditions (i):and (ii),
we have‘seeh that higher ihtercepts are fevored. On the other hand, as.
pointed out by Phillips,6 if the P eichange ievtovplay'a‘dominent
roleiin np charge exchange scattering theﬁ<the experiment of Pélevsky
et al,,7 who measured the energy dependence at ‘t = 0 s would require -
ae intercept of about 0.5, This valuevis in sharp conflict Vith,
~ the higher intercepts of 0.7 and 0.8, which we have favored hefe.
Recently, Abolins et al.8 have repofted,evideﬁce for a fesonance
at 1.é2 BeV that may have the same spin anquuanﬁum nuﬁbers as the p .
If so, there would be a seceed‘ p trajectbry with a smaller intercept at
= 0 than the first. The eombined result might be an "a?erageﬁ inter-
cept of abeut b.} as required by the experiment of Palevsky et al. ! (1t~
the resonance at—l.22.Be\fhas spin 3 and is the recurrence of the p , it

would roughly fit into our solution with the intercept of 0.5.)
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MUB-2168

Fig., 1. Re a vs v for intercepts of 0.3 to 0.8. The
dotted curve is Re a vs v for the Pomeranchuk
trajectory given in reference 1.
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a(v)

Im

MUB-2169

Fig. 2. Im a vs v corresponding to the curves in Fig. 1.
The intercept values are indicated on these curves.



UCRL-11032

-10-
1 1 | 1 I 1 1 t 1
= 4 1400 4 o9 s
(a) (b) I TR™I170 Mev (c)
MR% 1.l R
= 4 1200f 1 O8Fsev \ .. 1
T RSN
- <1000 1. o7f
® > ° 12597230
+4= 800 42 osf \
% 600 1. 2osf .
4 400 1= o4l .
(o]
©
1 2001 1~ o3 1
1 1 1 1 l L Q.2 1 A L
0.3 06 0.9 900 1200 1600 1800 0 0.3 0.6 0.9
af{y=-1) Mg (MeV) a (t=0)

MU-32165

Fig. 3. (a) FRvs a(v = - 1).

Fig. 3. (b) I‘R vs MR'

Fig. 3. (c) & (t=0) vs a(t=0) .-
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