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AHaJIH3 3KCITepiiMeHTaJihHbiX JlBHHbiX ITO Jlii¢¢epeHUIIallbHOMY 

ce~eHII~ yiTpyroro pacceHHIIH C IICIT0Jlb30B8HII6M 8H8ll!ITII~HOCTII 

AHanii3Hpy~TCH 3KCITepiiMeHTanhHbie JlBHHbie ITO JlH¢<)lepeHUIIBJibHbiM ce~e
HIIHM M6TOJlOM, Y~IITbiB8~1IliiM aH8lliiTII~6CKIIe CBOHCTBB 8MlllliiTYJlbl pacceHHIIH, 

C Uellb~ II3Blle~eHIIII 3H8~6HIIH OTHO!Il6HIIH peaJibHOH ~aCTII 8MI1lliiTYJlbl K ee 

MHIIMOH ~aCTII II 3H8~6HIIII rrapaMeTpa H8Kl10H8 JliiljlljlepeHUIIBllbHOPO Ce~eHHH, 

Coo6meHMe Ofu.e.QMHeHHoro MHCTMTyTa R,llepHbiX Mcc.ne,lloBaHMI 

,ny6Ha, 197 4 

Chernev Kh.M., Dumbrajs O.V., 
Zlatanov Z.M. 

E2 - 8053 

Analysis of Experimental Data on the Differential 
Cross Section for Elastic Scattering Using 
Analyticity 

The parametrization incorporating correct analytic 
properties of the differential cross section is used to 
reanalyze some recent data on rr-p , K- p and pp elastic 
scattering outside the region of Coulomb interference. 
Extrapolation to the forward direction by means of the new 
expansion does not lead to values below the optical point, 
contrary to the results of ordinary extrapolations. An 
evidence has been found for the increase of the slope of 
the differential cross section as the forward direction is 
approached. 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1974 
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Recently we have proposed to use the optimized poly
nomial expansions of an analytic function for "parametri
zation" of the differential cross section for elastic scatter
ing. The procedure incorporates correct analytic proper
ties of the differential cross section and is believed to 
lead to the most unbiassed predictions outside the fit 
region as long as one believes in analyticity only. 

In this work we reanalyze some recent data on the 
differential cross section for elastic "- p I 2 • 3 I , K- r ?, 

11 
and p / 2• 5• (,; scattering by means of the new method. 
The results are presented in Tables I, II and III, respec
tively. 

Two main conclusions can be drawn from the compari
son between the old and new fits. 

1) Extrapolation to the forward direction even from 
such relatively remote distances using the new "paramet
rization" never gives values of the differential cross 
section below the optical point, contrary to ordinary 
exponential extrapolations. Therefore we think that our 
procedure should be used when an attempt is made to put 
a good face on a bad business: to estimate the modulus 
of the real part of the amplitude in the forward direction 
on the basis of data at large momentum transfer. In this 
respect it is of interest to note recent speculations 17 I 
and their criticism /BI about possible violations of the 
optical theorem based on analyses of the values of ( da I d t) 0 
obtained by exponential extrapolations. 
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2) We find an evidence for the increase of the slope of 
the differential cross section as the forward direction 
is approached. 

The results of the fits seem to be stable enough with 
respect to the fit region. 

One of us (O.V.D.) is indebted to Magdalena Staszel 
for discussions. 
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