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ABSTRACT

The inelasticity distribution of hadron-lead collisions in the energy region exceeding 10 eV is
estimated by 74 events of hadron interaction, observed by thick lead chambers at the Pamirs.
Approximately distribution as a flat g(K)dK = dK and g(K)dK = a(1-K)" + b K" dK (with n=a+b-1,
a=-0.25%0.50 and b = 3.1 £ 1.7) were adopted. Through this second distribution we got the
mean inelasticity < K > = 0.83 =+ 0.17, consistent with < K > = 0.82, obtained by one of us
(M.Tamada), by a simulation calculation made under the assumptions of geometrical model for
intra-nuclear cascade and of UAS algorithm, for hadron collisions. Hence, from that, it is inferred
that the average value of hadron-nucleon collision inelasticity, in the energy region exceeding 10™
eV, is smaller than 0.5.

INTRODUCTION
From 1988 till 1991, 4 thick lead chambers (60 cm thickness, integrated area of 57 m2) was
exposed to Cosmic Radiation firing Pamir station (4,300 m, Tadjikistan). From 234 photosensitive
layers of Russian made X-ray films, 74 successive interactions was sampled for the analysis of
inelasticity distribution of hadron-Pb collisions.

Experimental data is presented in Figures 1 and 2, together with an analytical distribution as: -

2(2)de = Cde [ 8- 25 PR g K, g AR )y, L LD poyerrmae,

where a) C and m are norma11zat10n constants
b) the indices 1 and 2 refer to the first and successive collision, respectively
¢) Ep is the energy of the incident hadron
d) v = 1.8 is the slope of XE; spectrum of hadron energy spectrum
e) y=XEr/ Z(Ex + Ex + Ex) and h(y) = 1/2¢ (with ¢ = 1/3) is their uniform distribution,
betweeny =0andy =2c, as that <y>=¢
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Fig. 1. Analytical-fitted and experimental data for Z(z) using g(k) dk = dk.
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Fig. 2. Analytical-fitted and experimental data for Z(z) using g(k) dk = a(1-K PR Y G/ ¢
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Fig. 5. xz x q correlation plot.



g) f(x) = 8(x - (1-K) + K(1-y)[1/B(e+1, SHI[(1-x)*x"*] is the energy spectrum of charged
pions with the inclusion of surviving hadron. From the data at Eq=10'* eV we have
<m>=30and € = 5.62 x 102 using <m > = (€ +5)/3e. B(o,B) is a Beta function

f) Z= EI/EEi

h) q=2E/ Epand q=0.43 £0.06

i) K is the inelasticity defined as K = ZE/ Eo = 1 - EJ E, (E, = energy of produced
particle, E, = energy of hadron after the collision) and g(K)dK is the inelasticity
distribution. We used two distribution forms of inelasticity:
i1) g(K)dK = dK
i2) g(K) dK = a(1-K)*"! + bK**! dK

Clearly the flat distribution g(K) dK = dK (Figure 1) doesn’t match with experimental data
and we concerned on a better determination of the parameters g, a, b, these last two from the other
distribution of inelasticity. In Figures 3, 4 and 5 are shown a “reduced >~ correlation with those
parameters. Best fitting and error analysis, using CERN-MINUIT, “Function Minimization and
Error Analysis” program yields the results q = 0.43 £0.06, a=-025+0.50 and b = 3.1 = 1.7,
with 99% confidence interval.

DISCUSSIONS
Figure 2 shows experimental data and an analytical curve with the before mentioned parameters
values, obtained through least squares fitting. We obtained reasonable agreement between data and
the fitted curve. From this curve we got mean inelasticity of hadron-lead collisions,
<K>=10.83+0.17, value consistent with < K > = 0.82 obtained by one of us (M.Tamada). This
was calculated through simulation, with the assumptions of geometrical model for intra-nuclear
cascade and UAS algorithm for hadron collision .

In a near future we are going to derive the distribution Z(z)dz, using another energy spectrum
of charged pions, to see how it changes with the adopted f(x).
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