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We report values of a el in pp collisions in the 
range 9_::: p 5 300 GeV /c. 
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In this letter we calculate a el ( p p) in the region 
from 9 to 300 GeV jc, using the form 

ael 

t 
-max da .... a!O+p) 1-ebltl eb2tl 
- J (d)el dt- (--+ --) 

0 t 16 1T t 2 b 1 b 2 
(I) 

This form is based on the empirical observation I l, 21 
that the differential cross section above 10 GeV jc is 
described well by an exponential with different slopes 
in .the regions It 1 < 0.1 (GeV /c) 2 and 1 t 1 > 0.1 (GeV jc) 2• 

We use the following input in our calculation: at is 
the total pp cryss section. We use data from existing 
experiments / 3 - 8 including recent precise Fermilab
data 181. Where more than one measurement exist at 
the same momentum an average is used. p is the ratio 
of the real to the imaginary p p scattering amplitude 
at t = o • Fermilabdata /9/ is used. b 1 is the slope 
parameter measured in our experiment/to I for It 1 ~ 
<It 11 = 0.1 (GeVjc) 2. b

2 
is the slope parameter for 

ftl > 1 t 1 ! calculated from the equation b 2 =5.8+0.75·Ins/.ll/ 
The second term in (I) contributes "' 40% of a el· The 
error in b 2 is taken as ± 0.2. 

The calculated values of ae1 and the ratio ae1 I o-t 
are given in the table and shown in figs.l and 2, respec
tively. 

The ratio o- 1 I a is approximately constant and 
equal to 0.18 a~ve H~O GeV ;c. However this constancy is 
not surprising since it is known thata1 and b 1(b 2 ) are both 
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Fig. 1. Elastic p p cross section as a fun~tion ot lab/ 
momentum. o - our data· • _/13/; e-116/; o- /14/; ~6,17 ; 
• _/151; v _/18/. ' 

increasing slowly in this region. However the value of 
0.18 is somewhat greater than a recent impact model 
calculation1191 shown in fig. 2 and much less than the 
value 0.5 predicted byi20I to occur at asymptotic ener
gies ( s >> 10 10 GeV2) and corresponding to the scat
tering on the black disc. The weak energy dependence 
of ael I a tot from 100 GeV to 2000 GeV can be explained 
well in the frame of the complex angular momentum theo
ry 121 • 22 I; curves 2 and 3 (fig. 2) show the fastest fall 
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and the fastest rise of the ratio a el I a tot predicted 
by the models I 221 taking into account the cut contri
butions (2. quasieikonal model, 3. summing of half
enhanced diagrams). 

Note, finally, that in the case of p p interactions the 
observed behaviour of a el I a tot is in accord with the 
geometric scaling hypothesis/23/ starting from 100 GeV. 
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Fig. 2. Ratio of the elastic to the ;otal cross section 
above 8 GeV/c o -our data· •- /13 · •-/16/· 0 _/141· 
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Curves 1,2,3. Predictions of the theoretical models · . 
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