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Introduction

Several papers in the past fow vears hsve indicated that the flonlization
loss as measured by blob density in nuclesr smulsion may not rise beyond its
minimun value to & flat "plateau”, but instead may rise and then decrease at
very bigh velocities. Alekseyeva et a}{i} have reported a drop of several
percent in the blob deuisty of electrons in the region between § % 200 and

Yoew 600 LY = 1/ fjmﬁﬁﬁ, while the data of 5. ﬁéiiiaréz?

tendancy to "peak” at ¥ ¥ 750, 1In this paper we report cur measurements of
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the blob density of pilon and electron tracks in the vange ¥ 2% 2 to ¥z 4000,
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Our data are gathered from 4 pellicles of 600 Iliord ¥-5 emulsion. Thar
are part of a stack ewposed to 16 Bev negative plons ab CERM in 1960, and

developed at Bervkeley a few davs afler sxvosure.

Eleciron tracks weve located by area scanning o selected reglon of each
peliicle for palirs produced by photong from 7 ®-neson ducvay. A total of 406
pairs was logated, and from these most of our data are taken, Because the
dota gathered from electrons is not useful for values of ¥ wmuch below ¥ & 100,
secondary plons {end protong) produced by the primary interxactions were used
to excend our date to lower values of ¥ . Velocities were estimated from the
values of 2@ ¢ cbisined by multiple scattering measuvements. For fast
electyong, we have tried to minlmize errors resulting from vadiative enerpy
ioss by wot scatteriog any single track for move thoeu 1.5 em, end for most
we used only asbout 0.5 ew. Further, we discarded any electron trvack whieh shoved
evidence of ¢ sudden change in p g ¢ along the scattered track lemgth, either
as a noticeable single scatter, or as indicated by our computer srogrem. The
seattering was performed on a Koristha B-4 micvoscope, and the esleulations weve
carrvied out with a GDC 1604 computer. Ouy program for the computer divides
each brack into segments 10 eell-lengths long to facilicate the detection of

changes in pac possibly caused by bremsstrablung. To govrect our readings



for noise, we have used twe sethods on esch track: {1} combinations of cell
lengthe of 2 and 3 times the basic eell length, and (2) subtraction of &
constant noise appropriate for each obsevver, which was determined as a function
of cell length by scattering megsuremenis made on the primary 16 Bev plons.
Tracks weve generally discavded oy rescabtered if the two methods of nolsze
removal did not vield rvesults in statistical agreement. Most tracks were
soatteresd at least twice, usually by different observers, and we found cone
sistent results provided that the signal/nolse vatio wes held 22 1.5 for the
primary cell length used, Wo track wes used foyr whicn less than 20 cells

could be messured.

Wae have used blob density as a messure of lonization. The greatev infor-

(3)

mation content of other frack porsmebers ig offset for nesay wmininunm fvocks
b othe ease and accuracy with which blob density data can be gatheved {approo-

imately 110 om of electyon track were blobecounted for this expeviment),

The variation of bleb density with depth in the emulsion was determined
for esch pellicle by blob-counting the tracks of primary plonsz. %o do this,
12 pilon tracks were found in each tenth of the pellicle thickness for sach
pellicle, and 22 400 blobs wers counted for esch track. Ten points of about
5000 biobs each were then plotted for sech pelliclie, and a swooth curve draun
through then was sccepted as the variation of blob-density with depth for the
pellicie,

The blob-density of electron and pilon tyrscks was determined in each pellicle
by the szme scanner who determined the wariation of blobedensity with depth.
Tor the electrons, cave was taken that the blob density peasurements extended
wyer the same segment of track that was used for the seottering measuremenis,
Thus, even 1f some undetected vadiative enevgy loss ocecurrved along the track,
the ionization loss and value of ¥ would be averaged over the same range
of po e, The data from each electron and plon track were norvmalized by
forming the ratio of blob density to that of primary plons at the same average
depth in emulsion.

The pormalized blob Jdensities are shown in Fig. 1, in which the dats from

sach pellicle are indicated by a different symbol, BEach datas point represents

-



| X
enough tracks to give a total of several thousand blobs, and thus an uncertainty
in blob density of < 2%, Each point is located at a value of ¥ corvesponding
to a weighted average for the tracks used, Imspection of Fig. 1 shows that the
data from each pellicle are consistent with the assumption of a2 flat plateau
starting at ¥ & 100.

Although the data seem to be in excellent sgvecucst with the assunption
above, there are possible sources of errvor which could conceal some depavture
from & flat plateau of ionization loss. Primary among these is the determination
of ¥ from multiple scaitering measurements. It is clear that if very large
errovs did exist, any structure of the curve would be lost. To check for
systematic errors in our scattering data, the pellicles were taken to the
Lawrence Radiastion Laboratory at Derkeley and a random sample of tracks was
scattered on the Koristka MS~2 belonging to the Barkas group. Consistent
agreement within statistical errors was found, and we consider this the best
evidence we have that our estimates of ¥ are not systematically in error.
Another source of possible ervor vests in the varistion of blob density with
depth in the emulsions. Our data were insufficient to allow restricting all
tracks to a small fraction of the emulsion thickness, and although care was
taken In the normelization, one must recognize that the variation with depth
is a severe hendlicap. Some encouragemsnt comes, however, from the consistent
results obtained from pellicles with rather different normalizing curves.
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