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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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SUMVARY OF THE RESEARCH EROGRESS MEETING

April 15, 1948

by. Margaret Foss Folden

Mess Spectrometer, F. L, Reynolds.

A spectrometer has been developed for the mass assignment of radioactive

isotopese Two slides, Figs. 1 and 2, of the instrument were shown smd the parts

explained.

~—

Figure 1 ' Figurs 2

The source is excited by thermal means and consists of a 1 z 30 mil fila=
ment mounted on a nlate, follovied by a defining slit. Alternatively a bowbardment
source may be used for some elements. Generally the beam 1s recorded photographi-

cally; however, an arrangement employing an electrometer may also be used,
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Measuremenﬁs on the mass spectrometer give the following results:

Mass ) | 4 Dispersibn
6=7 - |  5Tm
50-51 - | 8 mm
00-100 o o 4 mm |
150-151 | B | _ 2,6
"200=201 ' o o A 250
250-251 : o 1.6 |
1000-1001 . : o4 (Practical Resolution)

Lines have'been obtained from neodymium.' However, with lead, no lines.

. were seen from a thermal source., The instrument is not suited for abundance ratios

a'_bﬁt must be used for mass assignmpntso

The sample te§hnique with the the¢mq1 gou;éé is imporégntvand the
uniformity of sa@ple'oﬁ the‘filaﬁent'has'a goéd deél to do with uniforﬁify of line,
A,pﬁotographic plate is superimpoged on the initial unde%eloped plate ghd finaliy |
both plates are developedo The stable i;ofopes give the location refefence poipts
for the new radiééctivé isotopeso |

.The foligwiﬁg are the amounts and energies qfvvérious”particlés relative

to the blackening of an Eastman III-O photographic plate:

1 x 1010 ’ 100 - 150 'mass: . 8000 positive ions
1 x 105 : 1 Mev ' - gemma. rays.
1x 10% 1 Mev : . beta particles

Depending on the matefials one positive ion will strike the photographic
plate for every 102 to 108 atams placed on the f£ilament.o
The rare earths, aluminum and magnesium are ekamplqs of usable'materiéls

on the thermal source,

.
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Metabolism of Carrier-Free Beryllium. Kenneth Scott.

Experiments have been conduoted'to determine the toxic qualities of
, soluble salts of beryllium. These 'salts may be‘compared with mercuric chloride as
~to toxicity and are toxic at“thé milligram lévél.A‘Theyaa}e‘édministered‘in-thé
~ocarrier-free state. |
The experiments were done with Be7,-prepared by the proton bombardmgﬁt

of spectrographically pure Li. The Be7 had g—halfilife‘éf 52 days and §_4 pes
cent coritemination with a 52 day P emitter. ‘ | '

. Dosages wereAadmﬁnisfered'to rats in the left leg by inframﬂécular iﬁ-

jection with the results listed bélow:

Present Dose per Orgen

"1 day 4 days 8 days 16 days 32 days 64 days

Liver 5 9 . 1l.9 5,0 0.7 0,12

Kidney S 2 0.3 0.8 0.2 | 0.1

Skeleton 29 32 32,0 28,0 32,0 26,0

Upine A42, 38 2.2 43,0 20,0 15,0

‘Feves 11 10 37.8 16,0 400 54,0

gn;ﬁserb?d 60 58 2.0 43.0 23,0 14,0
a.Lance in : .

Jeft Resr Leg -

Beryllium has been shown to cause bone tumors.in'rabbits.

Meson Production‘in the Synchrétron. L. Baumhoff,

Calculations for predicﬁing mesbn,production'in the'éynchrotron~have}been
,@ade._ The cross section for tha.production of mesons by-'K‘rays has been given
by Bethe as follows: |

2 2 2 -
at =2 & b 1° v = 43x107%8
4 c e . (TE;T’ — "o h.eg.»

where v is the meson velocity.
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This gives the distribution velocity of mesons produced by K’rays.

The following gives the number of.mesons'per second produced.by the

Y ts for & beam of one electron per sge. Cm. DPEr sec,

\ ' ‘=28 [ 1 2 :
~4C = a3 x0T '(.ESL) ol ,
aE : ‘ E E

The averagé cross section over the range of gammas that produce mesons is

0 = 2.2 x 10728 om®
The predicted cross section for electron=-positron pair.production~is=

. ”Zz I 2 log ____B
tl3753 mne 2 mcz .

Averaged over ¥ ray spectrum it is

32 (2.1 x 10“26) per nucleus

so that
4 _pairs = 100 3 -

e mesons
I IR .

Separation of-electrons from mesons is Accomplished by a magnetic field

and a system of slits,
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