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SUMMARY:

From multiple seattering meas!rements made on 17 Gev/cizr
beam tracks in Gs emulsions, it is found that the correlation
coefficient f; for spurious scattering between second and third
difference , has a value of the order of unity, in the pellicks
investigated. This is attributed to the distortion component
of spurious scattering . The effect of rendomization on higher
differences has been investigated, Variation of_i-)s with cell
length has also been investigated , and yarious methods for the
elimination of spurious scattering have been examined from the

point of view of their relative merit,

1. EXPERIMENTAL PROCEDURE:

Multiple scattering measurements were made in two pell:
icles by the co-ordinate method!) on 3.8 metres of 17.2'Gev/c T
beam tracks. Basic cell length of {1 mm was used and independent
cells of 2, 4, 6, 8, and 10 mm were constructed. The stage nbie
for Leitz Ortholux microscope is constant at 0.10/1 between
{ mm and 1 em., Since the beam tracks were flat, a potential
track length of 10 cms was invariably available. The tracks were
carefully aligned in order to avoid biases which may arise if .

large angle scatters are missed.
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This may be explained by asserting that the distribution
for spurious scattering alone 1s non-Gaussian. In badly
distorte? pellicles the observed distribution would be
non-Gaussian . BPut when the level of spurious scattering
is low , the observed distribution wvhich is largely due
to coulomb and noise , and is therefore expected to be

Gaussian , vould be practically unmodified.

2.2, D, (s) in various pellicles:

Spurious scattering is thus present in all pellicles
investigated , but the level could be different from pellicle
to pellicle . In L, pellicle it is lov (Dg» 0.2p). In
Gg bellicles (Ts 2, 3, 4 » 7) it is moderately large (-5§=
0.47;5 0.8p at 2 mm cell). In the Kg pellicle Bs is small

for the most part , but in the central region it is abnormally
.high( Mean value 2 u and Max: value 5 p ). This suggests
that in this pellicle it is unlikely that spurious scattering
vould have come about dge to processing regime. Since measure-
ments in most of the pellicles suggest thatlﬁs is constant

in a pellicle within a factor of 2. In the K pellicle spurid®
scattering might therefore exist due to reasons other than
that of prosessing . It may very veil arise from gelatin

giving vay due to defects in pouring.

2.3. Dz (s) & Dg (s) Variation vith cell length:

In Fig. 2(a) and (b) are shovn tre variation of Dg(s)
and Dg(s) with cell lengths betveen 2mm and 12mm . To a
good approximation hoth Dg(s) % Da(s) may be represented by

a stratght line. Tre straight line fit vas previously pointed



Vi-Y4

———— B mmmm

8)

out by Yashpal & Ray . Te slopes appear to be different

in various pellicles.

2.4. Variation of D, (s) with depth:

Bisvas et alg) had shovm that in one stack tre re vas
significant variation of B,(s) yifH respect to the depth,
being more near tﬂe surface and less near the glass, wvhile
another stack had similar variation but to a smaller extent.
Table IT shovs that in T, pellicle Bzcs) is practically
constant; vhile in G5 pellicles it appears to increase from

| glass to surface . In Ortholux microscope, it 1is found that
grain noise varies vith zrain density because of the 1limited
length of filar. This factor has been taken into account .
It is possible that mechanical stresses such as those vhich
are cause”d in mounting the pellicle on the glass by a light

roller, can distort the emulsion more on the surface.

2.5. Variation of D, (s) with dip:

Neighbouring beam tracks of different dip angles vere
compared. Fig 3 shovs the variation of 5; vith cell length
for two sets of dip angles in G5 pellicles. In general the
level of spurious scattering rises vith the dip of the track.
This result is in agreement vith that of Riswvas et ale) and

Jones & ¥albach 10).

2.6. Variation of DS in z - direction:

Aditya at al 11) have found that the z-component of D
is larser than the corresponding y-component ( vhich is

usually measured) by a factor of 4. Similar observations
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are ghven the absolute mean values of 9@; for all the tracks,
in various differences at 2 mm cell length. CEL becomes fairly
small from third difference onwards. No attempt was made to
employ the method of algebraic mean1) in order to correct for
C-shaped distortion , since the wavy nature of tracks tends to
render this method questionadble. To summarise then, .f>18 by
no means unique. Thus Lohrmann and Teucher5) obtain J%
= 1,45 0,034; Chasnikov7) obtains 1.75+0.,02 and 1.8110.09;
while Yash Pal and Ray8) have shown f2== 1.611’0.03; and our

own observations suggest f% 1,

Table II also shows the effect of randomization on
differences of higher oeder., This is understood by representing
the contours of the tracks by a polynomial of degree n plus a
random component. The latter embodies Coulomb, noise and a
part of spurious scattering. The second column shows /z the
gecond moment about zero. In the third column are given a set of
numbers appropriate for various order pf difference n, well known
in the theory of randomizationg’m)° It is seen from the fourth
column that the value’%/xﬁbecomes almost constant from the fourth
difference onwards. This procedure is similar to the one used by

Lavakare and Sudershan1o)
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TABLE II
" M x Lof> .
2 0,279 6 0.0465 0.186
3 0.584 20 0.0292 0.088
4 1.766 70 0,0252 0.033
5 5.819 252 0.0231 0.028
6 21,064 924 0,0228 0.025
7 75,750 3432 0.0221 0.028
8 281,434 12870 0.0219 0.027
9 1015.421 48620 0,0209 0.026
10 3583, 711 184756 0,0194 0.026

Fig 1 shows the variation of D, with cell length. To a
good approximation it may be fitted up by a straight line in
the range 2 mm to 10 mm; with a slope of {.6/cm. Marzari -~ Chiesa
and Wataghin11) have obtained a linear variation Dg = 2%, upto

4 cms, Lohrmann and Teuchers)

also point out a linear dependence
expressed by Dg = 4,2 t ., Yash Pal and Ray 8) obtain a linearity
between ZOO/A‘ and 8 mm , which may be expressed by Ds = 1,2 t in
one of their pellicles,

In our observations sy however, if the curve isvto pass
through { mm point and the origin as well , a power law of the
type D§=atx appears to be a better choice, A least square fit
gives a = 0,098% 0,003 and x = 1,26+ 0,045,

In table III are given the results of other authors for

the power law fit, The straight line fit is shown by x = 1 ,

Various metpods for the elimination of spurious scattering
have been examined in order to investigate their relative merits,
The first one uses the information on the average D, obtained from

equatisn (1) for the entire data, This value of Dg ( t= 2mm)



Vi-S9

G¥0°0 F 92°} Ly*o F ezt L~ L°0 ft L~ x
susntIadxy (gL T2 32 (6 Te 39 (yL 18 38
uasaxJ T30z 0g styeTossody AnoqsTIg Amvmmm sIoysny
bbb — LG} 3 l G°0 L~ X
Arrnﬂsmmvwa
% BSRTUD
Amrﬁa 19 semeTg ~TIBZIBYR Awhwm ¥ T84 A>>oxasmmno Amnmzosma saoyany
PUUBWIY O
11T I3 1TdV 4L



Vi-40
. ——— — 6 — e —
Together with ﬁk was subtracted quadratically , in individual tracks;
and the resulting D, values were used to evaluate the scattering
constant K,,.
In the second method , which i3 a vgriation of the
previous one, 58 was used in order to evaluate Tc for individual

tracks, using equation (2)., This was converted into Dy, through

fé = TO/DC = 1,3,

In the third method , the variation of Ds with cell length
i3 assumed to be linears). The observed values DO(Z) and D°(4) at
2 mm and 4mm for individual tracks were used and Dc at 2mm was

"evaluated from Dc .

The method used by Chasnikov7) and Iursonov ey a117)
based on the information on both f% and J@ s is rendered
impracticible since jg is of the order of .@ in the pellicles

investigated.

Fig. 2 , shows the distribution of Kc° values
obtained from the first three methods. The Standard Deviation

for these distributions is also indicated.
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