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In this letier we (a) present the results of measurements
on a further sample of tracks produced by negative pion of 16.2 GeV/ec
momentum, which confirm the measurements, made in the same stack,
reported in (1); (b) present the results of measurements on  the
tracké of 8.2 GeV/c muons, which also show the same effect as was
obtained from the measurements on the pion tracks; and (c) calculate
the value of the scattering constant, K, needed to fit our data for

values of t greater than 1 cm.

The experimental procedure has already been describedlo
The microscope used was a Koristka type R-4. The total noise (stage,
reading and grain noise) was ~ 0.2 py which for t > 1 em is negli-
gible compared with the signal (2 8 }1) from the multiple Couloxgb scat
tering. A 30 x objective was employed giving a field of view of
150 p width. A basic cell size of 1 em was used for the measure-
ments and values of the mean second difference D for 2 cm and 3 ¢onm

cell sizes were obtained using non-overlapping cells.

We have considered carefully the question of biss in our
experimental data. Due to the iow«power chjective used no tracks
had to be abandoned due to a large angle scattering along its path.
All the tracks that were measured have been included in the results.
The "flat chamber effect" (caused by the finite thickness of the
emulsion) is negligible at the scattering angles with which we are
concerned (see Menon g;_ggz)o The low resolution of +the optical
system we have used could only have the effect of adding noise to the
measured D and hence incereasing the experimental value of K. This
effect is seen to be small since within statistical errors the pre-

sent results from the pion stack agree with those reported in (1),
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which.wereyobtained using a 55.x objective.

The scattering constant K was calculated from the  experi«
fiehtal ¥8¥8e of the mean second &ifferénce’ﬁy'using the knéwn - mo~
menta of the beam particles, and assuming spurious scattering 6 be
2ere. Any gorrection for a finite amount-of .spurious.scattering will

ofily make the caleulated values of K .smaller,:

The valuss of D and 62 K aré given-in TABLE -I'snd P¥z. I.
The valge 6£D £6r 2 em celis in the ‘pion $fack (8.12% 0:35j) fs in
agreement -with that obtained from.the previous measurements and re-
ported in (1)y viz.7.9£0.6p. In Fig. L are also plohted: the  exw
peeted variatigng of K-with.cell-size following the.William'? gheory
for a point charge nucleus (curve:1l)s and his coprectien for the fim
nite size of nucleus (curve 2). We have taken Williams' eurves from

the paper éf Voyvodle aﬁd Pickupé.

For our enerey range, the measurements. in the region of
cellesizes.up to ~1 em are likely to-overestimate the value of § by
£ 10% because of the influenrce of spuriouswgcatteningg anid s0 ve
bave not used them for the purpose of studying the behaviour of the

scattering cgonstant.

The experimental points obtained at 1 mm, 1.5 mm and 2 mm
cell=sizes by Brisbout et a15, which are free from spurious scat~
tering since they were obtained by relative scattering measurements,

are also given in Fig. 1.
Ourdata: for 2'em and 3 cm cell-sizes and +the Brisbout
points suggéd§tifhat the simplest assumption for practical purposes

1§ t6 t&ke s Gongtant value of “scattering constant K°=27.6 t 0.8
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(the weighted average of the experimental points in Fig. 1) in the
cell-size range 1 mm to 3 cm. This value of K = 27.6 is, at the2cnm
cell-size, about 15% lower than curve 1 and about 11%# lower than

curve 2.

Cooper and Ralnwater have calculated the angular distri-
bution for multiple scattering of 1 GeVpu mesons in 1 cm of 1ead6.
The average angle is about 3% lower than the Moliere " ecaleulation

(which 1s equivalent to the Williams? point-charge ecalculation ),

Olbert ‘s calculation7 gives an average angle 4% lower than
Moliere's prediction. The points cfrcooper and Rainwater and of
Olbert are plotted in Fig. 1, at a cell size of 6 em of emulsion,
which is approximately equivalent to 1 cm of lead. |

The agreement between the muon and pion data suggest that,
within the errors of the measurements, the contribution e¢f nuclear
forces is not important in the phenomens dlscussed in this paper. The
Introduction of extended charge of nucleus brings:the theoretical
curve for K nearer to the experimentalkpcints. Pogalbly, some
changes in the statistical treatment of the theory of multiple Cou=
lomb scattering will further contribute to the better fitting to our
data.
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TABLE I
Cell-size 7 mesons (16.2 GeV/c) p-mesons (8.2 GeV/c)
(mm) ; — _ '
D (in p) K D (in p) K
20 - 8.1210.35 | 26.6+1.15 16.58*1.5 | 27.5 £ 2.5
30 14.20%1.00 | 25.4%1.8
* % ¥
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