
Lawrence Berkeley National Laboratory
Recent Work

Title
REGGE POLE HYPOTHESIS AND n-p DIFFRACTION EXPERIMENTS

Permalink
https://escholarship.org/uc/item/8n55k2qv

Authors
Ahmadzadeh, Akbar
Sakmar, Ismail A.

Publication Date
1963-07-31

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/8n55k2qv
https://escholarship.org
http://www.cdlib.org/


UCRL-10921 

University of California 

Ernest 0. 
Radiation 

lawrence 
Laboratory 

REGGE POLE HYPOTHESIS 

AND 7T-p DIFFRACTION EXPERIMENTS 
..... 

TWO-WEEK LOAN COPY 

This is a library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 
Tech. Info. Division, Ext. 5545 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



~ .. ~. ,J. -. 

.. '· 
; •• ¥ ..... ~ ........ ..>· ",','., ... _,.-. 

__ ;_· . . ;:·· 

,_.·--...;.c.-.:.c..._,_;·'-.(·'-·:..:>~~~· ;.;"~··-~...;;;-/~·---·-· ... -----......:........-·---~ 

Rept. submitted for pub. in the 
Journal of Physics Review Letters ... '· 

UCRL-10921 

UN~ERSIT Y OF CALIFORNIA:··., 

. Lawrence Radiation La:boratory ~.:·. 
·Berkeley, California · . . .. :; 

··contract No .. w~7405-eng.;;48'.·'-:, .:·:··.<··:·:,·· 

-:·-· 

'. 
.J •. ;· 

... : 
,/ 

·;"' 

·.i., 

.. ~~-

-'" 
. ,...., ... -:. ~·~ . 

,'·,·· 

·,. . \.-

REGGE POLE HYPOTHESIS AND '11'-p DIFFRACTION EXPERIMENTS. 

• . ' .. -

·. ·~ ;_ Akbar'. :Aim;.adzadeh. and Is mail A~ · Sakmar 

'. -~ ..... """ -' 

. ~. 

";/' 

,;· __ .. 

1963 

·,' 

,:,. 

'•N• 

. ~ .. 

,,. 

'••' 
•, 
i' 

·,,_ 

( 
.., ,· 

'. ~-

-~. ' 

- .... -

-·-.·';· 

,-, 

·-.:-; 

' - ~ . 

. ,_~· 

·/ 

,.•' 

.· .. -. 

-.r·· 

:".'' 



' ... · . ~- . 

:·. :~--: .. · .. -: 

; ; ..... 

... : 

'' ,._ .. -. 

-~··. 

,:, . ~. ' ... 
.• 

. 
-1-· UCRL-10921 

' ' ' * 
lt-p DIFFRACTION'EXPERIMENTS 

' · :Akbar Ahmadzadeh and Ismail A. ~akmart 
. I 

.Lawrence Radiation Laboratory'· 
University of California 

' Berkeley, California 

,· .. '.' July 31, 1963 

1 2. 
Recent experiments at 5-20 BeV ' . have shown a substantial 

:· ,· 
... ·: '• 

shrinkage ~ith increasing energy of the forward peak width for p-p 

· .. .'elastic·· scatterirlfi whereas only a slight shrinkage was observed for .··. 

lt-p scattering •. At first sight this result seems to contradict the 
' ' 

predi.ction of the Regge pole hypothesis and the opihionhas been 

expressed. that a reasonably simple superposition of Regge-poles is 

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

show that when other available experimentaland theoretical 

information is employed the existing lt..;p · data ·is in fact entirely 

consistent with·a simple Regge :pole representation. In.:particular we 

a two-parameter fit to the elastic lt-p · scattering •. · · · 

The behavior of the total· lt-p cross sections has made it clear 
. - . . -. . . 

long time that to represent the 5-20 BeV region the Pomeranchuk 
. ' ' 

.·' 

'., 
'' .·' 

. : ~ ·. 

·'.' ... 

... '. 

.... 

.trajectory must be supplemented by, at~east one further trajectory, the 
\ • . . . !. ~ ; . . ' . . . . . ' ' 

. ' ~:·::·.· .. ~i~plest · poss.ibili ty b~ing the P' of. IgL? Furthermore, ·without ·.any firm· 

basis,. it.has often been assumed that al.l trajectories are linear with" 

:~:,slopes near 1 ~ev·2. in ~agni tude' even after' the discovery of the f 0 

p~rt~cle gave: eviden~e . to 'the · .. contrary. 4' ~ · , In . ~. previous :paper 6. the 

u~ed:d:Lspersioh 'theory teogether with ·the mass and' width 'of the ' 
·, ,: ' • :: ·, ' 'I.''. ·.': . • ~.- .·. ~ .·. : ' ·': _. '' ~: ·'- f 

·.·~::,~·--··· -F,,~· ~ ....... ""':: ··:.,';; ":.·:-'{_ t. .-··;.'. 
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two-pole' 'approximation we have .... ' . 

!' ': ,· .. . • . ~ •• , . . • • 
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• -~~ ••• !. . - .. 

!~ 

:i 
·-· .... :. ·'·. . . . 2:· 

. · ·aP,{t) 1+ cos ~ap.(t)] .' 1 + cos l!~(t) .. 
--~----~~-- + sin 1!~( t) . · · ~ ( t) E · · ~ 

A 'P' . sin 1\"'Pr ( t) J 
I ''( 

' . 
I 

+ llA'P(t) E 
. ( ~(t) . . ·. ~,(t) 

+ ~A'P·,(t) E, . . ]

2 . 

(2) . 

. and we propose to neglect the helici ty-flip term proportional to I B 12 · 

have made of the experimental shape of the forward peak 
. . 2 . 

~indicates th.S.t this term.is small for· ltl ~ 0.8 BeV, a point that 

,:can eventuallY be checked with polarization measurements. Using the same 
.. ··.' 

. '.' ' 8 
as Desai, we have. taken the residues'to be of the. form 

J • . 

. ~. ' . . 
;:-

.. ' : ,· 

l'p( t), =.: ~p( 0) e t/a .. -~·1' ~-

' _ ... 

. ' ... ·:· --
.• ': ,j 

·, •.. ,·, ·. 

; · .. ' .-· ' ~-- ·._ . ; :-~~-- ,.: 

.-. ;·. 
~pr(t) 

. . . . . 

= . ~P, ( 0) · e ~/b . 
·.;.·-· •· .. . ' ·, ~ 

., '. 

·.· ; .... · -·· .. _.;,. 
. ,; ~ . .' 

. \ '\ 

Such an exponential dependence is reasonable for.not too large a value of 
. ·- . . ' .. •. 

:,?,",momentum transfer. (Neither. ap( t) nor ·ap, ( t) . ·vanish. in the region 
'J ~. ' I ' . 

·:· ; :::·~f interest.) . Igi10 gi ~~s a relation , bet'l{een ·: ~ ,~(0) and ~P, ( o} • 

_hay~·\c~s.en .:~,(0) = 0.5 .and correspo~dingly_ ~pr(O) ~ 2.4._ With E(ls .. (l) 
: .... -... 

(2),w~- liave·t:tiecl ~o:fit all~ the> *~l)~data using th~ two parameters> 
i 

.-., ·' . t ~-··_';". >. ;· '· 
··.:' 

·, ·•: ..... ·· 

:-1 

.. ':· .J. ' 
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best fit was _obtained for the following values .. ·. 
~ 'tf. 

2 
a·- 24.6 m,c 

" ' 
~-· 

b = . 14 m 2_ 
. 1C . 

. '.·. 

is show by the solid lines in Figs. 2 and ;.against the experimental · 
.. ··.·.. . . .. ·. 2 .· 11 

data of Foley et al. and Brandt et · al. . 

·With regard to still higher energies we predict that as the P' 

dies out the rate of shrinkage. of the 1t-p forward peak will .-. ; . 

. increase by about a. factor two to the asymptotic rate-· determined· uniquely._ .. . '· .• · ''·, 

·. 12 . 
by .the slope of the Pomeranchuk trajectory at t = 0. At the same time .. 

. . ::the. rate of shrinkage of. the p-p forvrard peak should decrease by about 
_(.~<,'. ·._. . . ;: . - ·. 

facto;x: two to approach this same limit. 

, Finally we would like to. remark that to fit p-p scattering 
: ._.. ... 

. j 
, I. 

at· currently accessible energies in terms of P + P + ID no essential 

8 
difficulty should arise since Desai has already succeeded in finding 

)' .'' .. · .... 
·:· ·',,. 

:,-

. :' .. ·' ·.. . ' : 

.zero-slope trajectories. Our task ~an only.be easier than 
· .. ; 
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FIGURE CAPTIONS 

.Fig.:_ L' Re a( t) ... . ·. -. 
vs •. t' for ·the Pomeranchuk trajectory from Ref'. 6. · 
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