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In the analysis of pictures from a spark chamber
experiment at the Cosmotron, 15 GeV/e = + p
-> A% 1 K? - 2° where the A% and K® decav
the chambet, we often noticed considerable differ-
ences mn the spark densities of the four tracks of a

given event Occasionally the effect was quite

track density with particle velocity for a group of
assoclated production events

The spark chamber used in this experiment 15
stmilar to those we described 1 the 1960 Instru-
mentation Conference!) and 1961 Spark Chamber
Sympostum?) Fig 11~ a photograph of the cham-
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striking, with one track very heavy, the others
very light We then compared the relative track
densities with the particle velocities calculated
from the reaction kinematics, and found nearly
complete correlation the lower velocity particles
were making the denser sparks This paper will
briefly describe the spark chamber system used,
show wome sets of tracks along with the calculated
velocities, and give theresults of a comparison of

J uaite - wall spark chambear, 147 < 147, 0 001"

Al forl dlectrodes, 0 3507 gap spacng

ber Ttis 14”7 x 14""with 12 gaps of 0 350" spacing
The walls are 1"’ thick lucite picture frames 1 mil
half hard Al foil 1s bonded to the frames with epoxy
tesin, all sections are stacked up 1n a jig and the
epoxy allowed to harden at around 55°I When the
chamber 15 brought up to room temperature the

) D Mever and KX Ferwilliger, Proc Int Conf Instr H L
Phys, Berkeley (Interscicnce Publhishers, NY  1961) p 270
2) D Mcverand K Terwalhiger, Rev Scr Instr 32 (1961) 512
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foils are stretched tight by the differential coeffi-
cient of expansion of the lucite and alummium
There 1s some crinkling at the edges due to the
square geometry, but away from the edges the foil
1s murror flat
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voltage pulse on the chamber was around 300 ns
The d ¢ clearing voltage was 75 V The time res-
olution of the chamber was about 1us Working mn
a beam of around 2 X 10% pions per pulse with
effective pulse length 10-20 ms, most of our events
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Fig 2 Deccay of K°and /A° in spark chamber, showing 1omzation effccts vfc computed from kinematics
086, 099 (K°, 073, 038 (A"

Operating conditions for the chamber were
quite standard The chamber was filled with neon
gas at atmospheric pressure, one filling lasted three
weeks with no appreciable deterioration in cham-
ber behaviour The chamber waspulsedto10kV by
two 5C22 type hydrogen thyratrons, each pulsed
a total capacity of around 1000 uuF, through about
6" of 1’ wide lead-in strap from a capacitor of
4000 uuF The length of the pulse was 100 ns, the
overall delay from particle traversal to the high
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(et to night)
The reticle units are cm

were photographed either alone or with one extra
track

Photographs of events showing romzation effects
are given 1n figs 2-4 An incoming &, 1its track
above the top reticle, interacts in a hquid H, target,
producinga A° and K°® which decayin the chamber
The particle velocities, v/e, computed from the
kinematics are hsted going from left to right across
the picture

Examination of a number of such eventsindicates
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a relatively clear distinction i the track density
1f the velocities differ by a factor of two or more
The differences become marginal for a factor of
I 3 or less It 1s also clear that effects other than
just 1omzation are important in determining spark
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the other V should be made in the common region,
for the closer decaying V can appear quite a bit
heavier 1n the region where 1t 15 alone

The contrast between tracks varied somewhat
from roll to roll, perhap~ duc toslow changes in op-

s 18 4 2 IO

Fig 3 Asfor fig 2 vjc 099, 043 (K°), 077, 032 (A°)

density and must be taken into account in the
particle 1dentification The larger angle tracks,
further from the normal to the plates, show up
less strongly than the smaller angle tracks for the
same velocity Also, the density of a particular
track 1s influenced by 1ts distance from other
tracks in the chamber, 1 e 1f the spark track of one
leg of a V 1s very heavy, the other leg close to 1t,
with a given (higher) velocity, may appear lighter
than one of the legs on the other V which has a
similar velocity Also, if a V decays further 1n the
chamber, the comparison between its tracks and

erating conditions, perhaps to differences in hlm
development

In a set of 72 events where the kinematics cal-
culations appeared to give unambiguous results,
we made a fairly careful companson between the
track densities and the calculated velocities, tak-
g mto account the qualifying effects mentioned
above The following results were obtamned 1n
63 events the track densities were consistent with
the velocities from the kinematics, and would be a
help 1n particle identification, 1n 6 events the track
densities were too similar and would be of httle
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use, m only 3 events was the track density order
reversed from the kmematics choice We subse-
quently used 1onization criteria in the rest of our
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events to confirm kinematics calculations and to
resolve ambiguities

Tig 4 Asfor hgs 2and 3 ofc 032, 064 (1%, 097, 086 (K°)

DISCUSSION

ScumiTz When looking at your pictures one had the
impression that often the sparks become less rather than
more 1ntense along the track How can this be explained?
Is this due to a property of your spark chamber?

TERWILLIGER These chambers were fired 1n two sec-
tions, 6 gaps each Maybe in the picture you were looking
at the firing of the second section occurred later than that
of the first 6 gaps The most likely reason, however, 1s that
a second decay V appeared, robbing some of the charge
from the first one

Havakawa Could you give me a little more quantita-
tive statement about the correlation between # and
brightness?

TERWILLIGER I cannot give to you any more of a quan-

titative statement than I already gave We stmply visually
observed the relative brightness of tracks and compared
that with the f’s Cromin has made a more quantitative
study actually counting gaps that failed to fire In our
chamber most of the gaps usually fired even with four
tracks, sowe could not use this criterion One could perhaps
make a quantitative study of the spark density, but we
did not

WinTer  Does not Cronin’s observation of missing gaps
as the 1onisation of the particle decreases, in contrast to
reduced hight intensity with full gap efficiency 1n Terwilh-
ger’s report, suggest that the effect 1s strongly depending
on the operation of a spaik chamber, namely on the rise
time of the high voltage on the plates®

TERWILLIGER We, as I said, took no particular precau-
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tions with this chamber We filled 1t with ordinary neon
gas which lasted for three weeks The chamber worked as
well at the end as at the beginming of the run The only
thing which may be of importance 1s the nse time of the
high voltage pulse

WINTER Yes, I think that the main effect 1s the rise
time of the voltage on the plates

FaissNEr We observed the effect even for single parti-
cles 1n case the chamber was running for some reason or
another at an average efficiency around 60 %, One could
try to operate the chamber 1n this manner as a propor-
tional chamber The difficulty 1s that the spark density,
1e the number of sparks per cm, depends so critically on
the number, distance, and 1omzation of the other particles
present, as Terwilliger has pomted out I think fora pro-
portional chamber to work one has to divide each platento
a mosaic of independent sections

CroNIN Could I ask Faissner what the magmitudes of
these effects were?

FarssNEr In extreme cases the fraction of fired gaps in
a pion track coming from a star vaned from about 20 9,
at the beginming to 100 9, at the end of the range

RoBERTs 1 mught add that we have seen exactly the
same phenomena 1n our chamber which 1s 1n a magnetic
field We observe the same brightening of the proton track
1 a A decay This makes the recogmtion of A’s an easy
task

Romanowskr How did you tnigger your spark cham-
bers?

TERWILLIGER With a 5C22 hydrogen thyratron



