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Experiment R210 has been designed with the primary aim of measuring 
precisely a (pp) and a (pp) over the ISR energy range. The experiment tot tot is also equipped with small-angle detectors which allow us to measure 
da ,/dt, and with a system of drift chambers and scintillation hodoscopes el 
to measure charged multiplicities and angular distributions of emitted 
secondaries. Data have been collected at /s = 31, 53, and 63 GeV. Results 
at 53 GeV have already been published — results at 31 and 63 GeV must 
still be considered preliminary. 

The total cross-section is obtained by measuring simultaneously the 
total interaction rate and the ISR luminosity: a = R /L. Excellent 
machine performance and accurate calibrations of rííe beam°ciisplacement 
scale allowed us to attain a better than 1% accuracy_in pp runs. Our 
data reproduce well the old ISR results, except at /s = 63 GeV, where, 
however, the agreement is good if we restrict the comparison to total-
rate results only. We plan to collect more data at this energy in order 
to clarify this point. The difference Aa = a ^(pp) - â _ . (pp) is 

tot tot tot — positive over the range measured, showing conclusively that a
t o t ( P P ) 

increases in the ISR energy range. As expected from Regge phenomenology, 
A a t o t behaves a s s • This result disfavours exotic possibilities, such 
as odderons, which would have a different s dependence. Both pp and pp 
data, moreover, favour a In 2s behaviour for a , and the extrapolation 
of this behaviour to the Collider agrees well^ith the result of UA4. 

The elastic cross-section has only been analyzed at 53 GeV, and all 
the elastic cross-section parameters are the same for pp and pp, and 
consistent with geometrical scaling. Extrapolation of the elastic 
rate to measure the total cross-section via the optical theorem gives 
good agreement with the total-rate method. 

As far as particle distributions are concerned, we focus our 
attention more on the comparison of pp and pp than on absolute numbers, 
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since most instrumental effects disappear in the comparison. In single-
particle pseudorapidity distributions, a small excess (5%) is observed in 
the central region for pp. Moreover, the average charged multiplicity 
<n > is 2% higher for pp than for pp. Both pp and pp distributions 
satisfy KNO scaling fairly well. 

A more interesting quantity is the difference of pp and pp topol
ogical cross-sections A a . The mean charged multiplicity of this 
distribution is 3 0 - 4 0 % higher than <n > for the individual reactions, ch and this effect occurs at all energies. The normalized form < n > A a / A a n tot is not fitted by the KNO function, but the distribution is similar 
to that obtained for annihilation at lower energy and for e e reactions. 

A further difference in pp is the presence of an excess in the two-
particle correlation function around 9 0 ^ . The excess (roughly the same 
at the three energies measured) has a very short pseudorapidity range 
( A n = ± 0 . 3 ) compared to the classical short-range correlation ( A n = ± 1 ) . 
This effect depends on the multiplicity of the event, being present only 
for those multiplicities corresponding to the largest values of A a , 
suggesting that it is related to the "annihilation" mechanism, which 
still seems to be important at these energies. 
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MULTIPLICITY DISTRIBUTIONS /s = 31 GeV 
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TWO-BODY CORRELATIONS /s = 31 GeV (INCLUSIVE) 
(CHAMBERS) 
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TWO-BODY CORRELATIONS /s = 31 GeV (SEMI-INCLUSIVE) 
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