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REGGE POLE HYPOTHESIS AND ﬂ-p DIFFRACTION EXPERIMENTS

Akbar Ahmadzadeh and Ismail A. SakmarT e

Y,Lawrence.Radiation Laboratory
.~ University of California
. -Berkeley, California -
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Recentfexperiments at 5-20 BeVl 2 ‘have shown a substantial

_shrinkage with increasing energy of the forward peak w1dth for p—p

?elastic scattering whereas only a slight shrinkage was observed for fv"?

ﬂ-p scattering.ﬂ At first 31ght this result seems to contradict the
?predictiontof‘the Regge pole hypothesis and the opinion has,been-""

expressed that a reasonably 31mple superp031tlon of Regge-poles is

,unlikely to fit all the experimental data.. The purpose of this letter

.is to show that when other available experimental and theoretical
;information is employed the existing ﬂ-p data is-in fact entirely

’cons1stent With a 31mple Regge pole representation. In particular we

,present a two-parameter fit to the elastic x-p scattering.,-

The behaVior of the total f-P Cross sections has made it clear..é

i
.

*for a long time that to represent the 5-20 BeV region the Pomeranchuk

ftrajectory must be supplemented by at least one further tragectory, the

1simplest possibility being the P . of Igi.?. Furthermore, W1thouc .any firm

Vbasis, : it has often been assumed that all traJectories are- linear With

‘slopes near l BeV 2 in magnitude, even after the discovery of the f

particle gave evidence to the contrary.)f'f5 In a preVious paper6 the

uthors used disperSion theory teogether with the mass end w1dth of thepi“5“7”
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'and ﬁe’pfopose'to7neglecttthe'heiieity-fiip term proportional'tox'IB PR
An;aﬁalySis-we‘have made ofithe’experimental‘shape'of the’forward peak
1ndicates that this term is small for »Itl O 8 BeV2, a point that

can eventually be checked w1th polarlzatlon measurements. Us1ng the same
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»and is shown by the SOlld lines in Flgs. 2 and 3 agalnst the experlmental
data of Foley et al.2 and Brandt et al. ;
Wlth regard to still hlgher energles we predlct tnat as’ the P

ieffect dles out the rate of shrlnkage of the ﬂ~p forward peak w1ll "-';,gf;j”‘

;1ncrease by about a factor two to the asympuotlc rate determlned unlquely

'by the slope of the Pomeranchuk tragectory at t = O.12 At the same tlme

vthe rate of shrinkage of the p- p forward peak should decrease by about -;ﬂili

:a factor two “to’ approach thls same llmlt.

) “\\ B

Finally we would llke to. remark that to flt p- p scatterlng

i

at currently accessible energies in terms of P + P +-m no essentlal

{difficulty should arise since Desal8 has already succeeded in flndlng

a fit with zero-slope traJectorles. Our task can only be eas1er than 3»?”"L
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An increase of lab energy by a factor four w1ll reduce the effect of

“lby a factor two if aP (O) -_0'5,'g1ving a 50% 1ncrease over the
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S0 UFIGURE CAPTIONS . et
Re &(t) Vs..  t for the Pomeranchuk trajectory from Ref. 6. KR
' Differential §ross¥section data for .x+fp' scattering‘of Fdley 1 W
Afet“ai,'and theifit:obtéihedAwith the;préSentacalcﬁiation;.'3‘»‘ i 11_4 |
Differential cross-section data’.for x'-p scattering of Brandt ', ~
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, 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 information contained in- this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, 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 Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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