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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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ABSTRACT

The sensitive time of a thin-gap spark chamber immersed ina

magnetic field was measured. The magnetic field was norr_nal to the
electric field of the chamber, and various amounté of Freon 12(CCléF2)
were used to decrease the sensitive time, A c'oncentratidrvx of 100 parts
‘per million of Freon 12 was sufficient to make the sensitive time less

than 1/2 usec, with good efficiency.
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The Lorer;fz forée Q n the ion pair p‘r.od‘uced in a spark chamber |
placed in a magnét_ic field causes a disp;lacgment of the spark relative
to the éctual trajectory‘of the charged pa.rticle‘.‘ The inherent delay in
the '"logic" require‘d to trigger the high voltage of the spark chamber, |
and the crossed electric clearing field and magnetic field caused an al-
ternating right and left displacement of the spark-chamber tracks., If
the magnetic field is large and the delay is a few ten‘thsv of é. micro-
second, a clearing field of 100 V/cm causes a displacement of a few mm,’
To decrease the sensitive time, the chamber can be "poisoned' by in-
serting approximately 1'_% concentration of SO2 in the néqn-hél_iurn
“mixture, L2
 In wide-gap spark chambers, various kinds of poison have been
~used to reduce sensitive time, Approximatély 100 ppm of Freon 12
(CC12F2) have been fdu_nd quite effective without reducing the efﬁcieﬁcy
. too seriously. o | |
. Spark efficiency for the variouév concentrations of FreOnviz‘,
magnetic fields, and clearing fields are presented in this ,reéorto ~An
«18-b3} 60-in, 4-gap spark chamber (3/8‘.-in. . gap) wa§ insertéd between
the 60-in. -diam pole tips of .a. la;'ge elec_trofn'agnet. The plaf:es of the
"hollow-plate" chamber wéi*e ‘made by stretching and gluing 0.004-in. -
thick aluminum.foil over a metal pi;:turé frame, A monitor chamber
simiiar to the above Was pla.ced ahead of the test c}iamber, and the
chambc_errs weré expo.sed 'th a beam of "_1.5-BeV/c nega.ti\}é pions, The
chambers wgi'e photographed with 90-deg sfereophotographir. |

L

Sintk the spark-chamber efficiency for two simultaneous tra_cks o
. % .

was of interest, the pion beam was inc\fdgnt on a 2~-in, -thick Pb target,
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The interaiction's.‘ wéuld'fréquentiy»give events of fwo or more charged
'particle‘s. ’I".h_ey v-ve're‘ sc_:lected by a system. of‘s,cintilla;tion counters and
a coincidenté circh:it, Fig.‘"_i.‘ 'i‘he d-elay time after the detection by the
scintillation counte;'s of charged particles was varied, and the results
forvva_rious_’ op_é_ratiﬁg condifions are shown in Figs, 2, 3, and 4,

.‘ The cha.mbvevrs were normally filled with 1 atmos of 90% neon
and 10% helium‘. The f‘reon 12 was a&ded to the test chamber in various
experi:l'nent.sv.'tb concentvfation.s .of 0, 45, 90, anci 150 ppm by volume.
Four differénf values of clearing field were used - 0, 20, 50, and
400 V/em., The magnetic field was either, 0, 12, or 17.*5 kG. The
» trigger delay to the spark chamber was varied from 280 nsec to 2.1 psec. .
This is thie aBs_élute delay from the time of passage of a particle through
the chamber, |

Scanning consisted of selécting the two-track events with three
or four sparks éa.ch, within a restricted region (10 in, ) ﬁear the rﬁiddle
of the reference chamber, a.nd r;ot:ing t.h‘e number of spar‘ks in the test
- chamber, The effi.ciency‘ for four spé.rk events was computed, and all
the graphs refer to the 4-g_ap efficiency. There was ihfernai consistency'- -

by the efficiencies computed from 3- and 4-gap events.
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~© RESULTS AND CONCLﬁS_ION
Results arel plotted as a family; of curves for efficiency vs delay,
- with two of the threé variables kept fixed, Figures 2, 3, and 4 clearly
- indicate the effecti;reness 6f Freon poisoning. For high beém intensities,
where chambers must be cleared within a few hundred nanoséconds,
about ‘100 ppm of Freon seems sufficient., Also, the clearing field is
ineffective with the poison, even thouéh at high clearing fields there is

a slight reduction in the efficiency for large delays., With the use of

- high magnetic fields, in case there is no poison, the sensitive times are

‘a few microseconds even with very large clearing fields’of the order of = '
200 to 400 V/cm. " The long sensitive time is probably due to the ions
being captured in the EXE fields. In addition, the staggering of the
sparks becomes enormous, hindering the accuracy of track location,

- However, with poison the efficiency falls rapidly with delay, so that the ‘

ions can be cleared within a short interval of time, and the sfaggering

can be avoided as well. Concentrations of up to 100 ppm of Freon 12

do not decrease the intensity of light from the sparks by a significant

amount, and good efficiencies were observed for prompt events,
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" FIGURE LEGENDS
' Fig., 1, (a) Arrangement of scintillation counter S, through S¢ and
| spark chambers SC1 and SC2 in the 60-in, diam pole-tip electro-
.magnet.’ | |
(b) Coincidence circuit C and‘ spark-chamber pulsers, A
timiﬁg pulse from the Bevatron magnet, the I pip, was used to
reset the trigger system so that “10 photographs per minute were
taken,
'Fig., 2, Spark-chamber efficiency in chamber No. 2. Two charged
particles in chamber No. 1 were required,’ |
Fig, 3. Spark-chamber efficiency for various values of clearing field,
With 90 ppm of poison, the clearing field does not have a significant
effect on the sensitive time of the chamber, The plotted data are
for a clearing field of 50 V/cm and 90 ppm of Freon 12,
Fig. 4. Effect of magnetic field on sensitive time of thin-gap spafk

chamber,
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
~with the Commission, or his employment with such contractor.






