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scattering as well as the absorption is a many- y p-bod rocess. This
ro a y naivb bl aive picture of the nuclear scatterings is, to some ex-

orted b some particular cases which are especia y
'

ll

o r
' '- n encounter. One ofdificult to reconcile with a single pi-nucleon en

these cases is s own in ig.h
' F' 3(a). A meson of Ei=82+5 Mev

(track length 2400'} is scattered through 157'. The scattered
meson (track length 8400@}energy E2=33+3 Mev. At the ver-

tex, the three heavy prongs all end in the emulsion and have
=21 E. =138@,83=145@.If these are assumed to be

3 O.-particles, the reaction would be xi +6C '~3e++2 .
are practically coplanar. The energy balance is

Q=(82-33)-(6+18.5+19)=S.S+6 Mev,

an t eQod h Q f the process gCi2~30. is 7.2 Mev. Figure 3 b illustrates
the consis ency oh

' t f the momentum balance. In another
=22h s E =73~10 Mev, and the scattered meson, E~=2.meson has

nd to have an&0.2 Mev. At the vertex, a proton track is found o
E =80+10 Mev. No correlation of momenta is observed.eneigy p=

ssion that it willTh d other similar cases give us the impressionese an o er
s ns and its energybe dificult to explain the scattering of mesons an

'
gy

dependence with any simple model based on the known properties
of nuc ei an convf 1

'
d conventional meson-nucleon interactions.
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revious work' 2 we consider the problem of finding the mean
&. square angle of emission of nucleons in high energy nucleon-
nucleon collisions. In the present case we are concerned with ob-

h quare angle of emission of nucleons resu ting
~ ~

from a collision of a high energy nucleon with a nucleus usmg the
results obtained in references 1 and 2.

(U C z}dUdC be the probability of finding a nucleon at
a depth z in homogeneous nuclear matter with energy in

rval U U+dU and making an angle with the downward
vertical whose cosine lies in the interval C,
8'(U, c}dUdc be the probability of finding a nucleon with energy
in the interval U, U+dU and scattered at an angle whose cosine
lies in the interval c, c+dc. Denote by co the angle between the

t '
the vertical and the direction of motion o a

~ 0 fscattered nucleon and the plane passing through the directions o
motion of both the incident and scattered nucleons.

The fundamental equation for e(U, C, z) is

Cr 8N(U, C, z}/Bzg+n(U, C, z}

=2 e(U', Cc+Ss costd, z)
g co p

Xm'(U, U', c)dU'dcd g2,
where

S (1—C') & and s (1—c~)&.

The mean square angle of scatter of nucleons at a depth z in homo-
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Ftc. 1. A plot of U~P(U U)) against the logarithm of the ratio of the
n r U above which particles are emitted from a nucleus, p

'to the rimary

1 f ' '
in radians squared of nucleons

ll' ' The curve is valid for nitrogenresulting from a nucleon-nucleus co ision. e
and oxygen nuclei.

geneous nuclear matter is given by

{8{Uo, U, z)) = n{U, cose, z) sill ed(cosa)-1

m(U, cos8, z)d(cos8) . (2)-i
Using the solution we have found for Eq. (1) and assuming

that the nuclei are spherical in shape, we can show that the mean
square angle of emission of nucleons with energies greater than
resulting from a nucleon-nucleus collision is equal to

{0'(Uo, U)}=I9, (3)
where

@so+~ U -' 2—a(s}—a(s+1} ds

2mi 2U ~&o-~ Up a(s) s+1
and .o+' U ' 1—gD

2+i ~o-t U s
(5)

Both the primary energy Up and the secondary energy U are
measured in proton mass units. In the above expressions

f(x) = i —2L1—(1+x)e *]/8, (6)
a(s) = 1—240 I (s+2) (s+3)(s+4){s+5}I ', (7)

and Dg is the average number of collisions suRered by a primary
nucleon in making a diametrical passage through a nucleus whose

The result of a calculation for light nuclei using Eq.
(Dg was taken equal to 3 7 and hence should be valid for nitrogen
and oxygen nuclei} is given in Fig. 1. The apparent approach to
zero in the limit U—+Up may be fallacious, since the method for
evaua ing e i1 t' the integrals becomes precarious for p&, i.e.,

has littleto the left of the maximum. However, this region has
physical significance.

of theThese results ought to enable us to estimate the energy e
primary nucleon from a statistic of the angles of secondary
nucleons in high energy photographic plate stars.

wi e
' ' ' '

Results mill also
h 11 t the details of the above work and a comparison

with experiments in a subsequent publication. esu s mi a
be presented for the heavy nuclei, silver and bromine.

We are indebted to Professor E. Schrddniger for many stimu-
lating discussions throughout the course of the above wor .
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