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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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SUMMARY OF THE RESEARCH PROGRESS MEETING
| iy 15, 1085

R. K. Wakerling

Meson Mass Determination by Grain Counting. W. H. Barkas.

An independent determination of meson mass by grain counting has been made
using 24 meson tracks greater thaﬁ 250 microns in length. As ﬁentioned in the
Research Progress Meeting of April 22, the mass M, the number of grains W, and the
residual renge R, are connected by & functional relationship N/ = f(R/M)Q where
it is understood that the mass is large in’éoﬁparison with éﬁe electron maesse

The plates were scanned from the edge back é distance of approximately
- 3 millimeters. At the same time proton tracks were also counted to give a
determination of the constaqts involved in the above relationships The followihg
table of the masses  discovered shows that they fall rather easily into two groups.
Tﬁe first of these has an average mass of 303 electron massés, while the second
groub éxhibits'an averagé of 197, A previous determination by grain Qouﬁting done

by Dr. lattes gave the values 310 £ 10 per cent and 209 £ 10 per cent respectively.

Heavy Group - Light Group
393 302 204
359 301 204
339 299 200
331 293 200
317 . 283 ] 186
313 265° 186
313 264
304 263
. 257
N : .
- Average 303 Averare 197

The entire method gives a very simple and effective means of mass determination.
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The Magnetic Beta Ray'Lens Specfrograph° 4. G, Heimholz°
A beta ray spectrograph has been built by Heyward in the‘Physics Department. .
It was designed to be an instrﬁment,of‘génergl usefulness and therefore no attempt'
wes made to secure extremely high resolving power. ‘fhe design follows that of an
instrument Built by Siegbahn in Sweden., A schematic of the cross section.of the
instrument is shown in Figure 1. A.coil is wound about the brass cylinder that forms
the main body of the instrument to furnish a magnetic field inside. To give the
correct type of foeussing field iron pole pieces wgre\added at each ehd to cause
& rapid rise in the magnetic field in that vicinity. The ideal field to produce
zero épherical aberration_is shown in the curve of Figure 2. It is this type of
field that the instrument is designed to approximate. Iron bars running along the
outside of the brass cyliﬁder aét as a return path in the magnetic circuit and
serve to clamp the end plates on to the cylinder. Tﬁe source is inserted fhrough
a small opening in one end of the chamber and the counter througzh a gorresponding
opening at the other end. Veanes are piaced at the mid=points Cooling of the coils
is accomplished by forced air circulation. With the 7200 turns in the cbii-a
current of 10 amperes is sufficient_to focus elegtrons of 3;6 Mv energvs
The source consists ;f an 8 millimeter disc upon which is deposited the samplé
material., This disc is mounted on the end of a short thin-walled polystyrene tube
Whichlis in turn attached to a stainless stéel bar. This entire assembly is éuch
that it may be withdrawn tﬁfough a vacuum seal Without'destroying the véeuuﬁ'in the
instfument as the sources are changed. For séme work as many as 10 ssmples have
" been mounted on a wh;el which c;n be rotated through the vacuum seal from outside
the chamﬁer° A1l save one of tﬁe samples on the wheel are éhielded from ﬁhe chamber
by means of a heévy lead shield., In this manner it is possibie to measure a:number

of semples in rapid succession,
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For a collector a Geiger counter 1/2 inch in diameter‘and 1 inch long is
mounted such that it can be inserted fhrough a circular opening at the'othér end of
the spectrograph. Investigation of various types of thin-window céunters for use
in this instrument is under way.

The central vene or baffle has a 2 per cent aperture; that is fo say,

2 per cent of the electrons striking it will pass through to the counter. The
resolving power of the spectrograph is quite satisfactory,\ Consideration is being
‘given‘to the design of a shield which will prevént positrons. from reaching the
counter from the source.,

Anthracene Counters. F. Martinelli.

4n effort is being made to produce thin pieces of pure anthracené for meson
counting. Thus far it has been’possible to secure fairly clear discs of ‘anthracene
thet will count alpha pafticles. The experimental arrangement to be used ié shown
schemafically in Figure 3. A magnetic deflector, sometimes called the djelly-bean,"
allows the mésons to pass into‘a re-entrant portion of the main vécuﬁm,cﬁamber,
which ié at étmospher;c_pressure, through a thin window, Behina this-windbw the
anthrécene counter is placgd. In a preliminary expériment troubles were encountered-
with very large background pulses, the source éf which is nof yvet understood.: It
is felt'fhat'the difficuity is associated with the.photomulﬁiplier.tube itself,

and an attempt is being made %o discover and remedy the difficulty;
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