Lawrence Berkeley National Laboratory
LBL Publications

Title
Summary of the Research Progress Meeting

Permalink
btt_ps://escholarship.orq/uc/item/75w3m5w4l

Author
Wakerling, R K

Publication Date
1948-06-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/75w3m5w4
https://escholarship.org
http://www.cdlib.org/

f( ba, Ju, ‘,_jj “.-JP

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

\
TWO-WEEK LOAN COPY
This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call
Tech. Info. Division, Ext. 5545
J

BERKELEY, CALIFORNIA

UCRLZ#0__

) At = NI

T



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
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
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Summary of the Research Progress Meeting

June 24, 1948
R.K. Wakerling

. Spectrographiec Analysis of Alpha Active Materials, J., Conway.

Spectrographicland spectrochemical analyses of alpha activé material_
_are'being made in the Laboratory on samples v@rying in sizé from 1 to 50 mi-
crograms, ngplgs gf plutonium, americium and curium have been run with good
results. One of the priﬁéipal problems involved is_that of health protection
éince the specific activities involved are exXxtremely high.

As anvillustration,of the method employed, a 50 microgram sample of
plutoniuh is handled in the following way: The material in solution is
placed on the end of a carefully prepared copper electrode. These slec-
trodes are made of 1/4% copper rod, the end' of which is milled and care-
fully kept free of any gontamination. The solution is then evaporated under'
heat lefips until it is cdmpletéiy dry. These operations are carried out in a
dry box especial}y prepared for the process (see Figure 1). At the same time
four other electrodes are prepared with standard solutioné. Thése four, to-
gether with a plain copper electrode, are used as centrols to furnish compar-
ison spectra.

These glectrodés ére next blaced in a spark box, ghown in Figures 2
~ and 3, with and without its cover. The box is'partially evacuated and the
electrodes sparked; The light from the spark leaves the chamber through a
quartz windqw and passes into a commercial spectrograph. The portion of the
spectrum 1n‘the region from 3000 to 4500 Ao is the one most frequently used
in thé comparison., The interpretat .n and analysis of the spectrum is done
by purely visuél methods. A more accurate analysis could be‘madé by use of
a spectrophotometer, but the visual comparison is sufficiently accurate for

most purposes. Some sample spectrograms wére exhibited.
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By the use of this technique very minute quantities of material can be
Idetected and the amounté eStimated, together with thé_amounts of tne impurities
- involved if the sample is large e nough. The sensitivity of the method nay be
judged from the sensitivities for alumingm, silvor; beryllium and thorium,
which are respectively 1/500, +1, 005 and .1 micrograms.

A difficult problem involved is that of recovering the active mnterial
from the spark box after it is’vaporined. in the past, two glass wool filters
have been used between the pumps and the chamber to fllter out the activ1ty. N
This of course does nét take care of the material that is dep031ted on the
interior walls of the chamber. At present the system is being re-designed so
that the exhéust port will be very clooe to the electrodes in the hope that
avgreat amount of the material vaporizeotwill be depositéd on a filter'lo-
cated very close to this opening. éince in many casés the ;ctivo material is
extrenely rare, it ig’important that as much of it be recovered for further

_use as possible. It is believed that it should be possible to recover as much

as 98 percent of the material in the original sample.

_A;Range Energy Determlnatlons.

Vo Toih
o LA

Dr. R. L. Thornton, Mr, Walter Stephan and MNr. Walter Aron dlscussed
'the experimental theoretical work being done on the range energy determina—

tions. for deuterons from the 184-inch cyclotron. Some time ago prelimlnary

"””measurements were made on the range of deuterons in several materlals using

s Tesd ca

the”électrostatleally deflected deuteron beam. In these experlments the C
beam Was allowed to impinge upon a wedge—shaped plate of the materlal being
tested Wthh was backed with X—ray film The particles would then pass through
the portlons of the wedge that were narrow enough and would be reglstered on
the photographlc fllm while those strlklng the. thicker portlons of the wedge
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would be unable to pass through and no blackening would appear on the film.
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Thus the thickness of the material corresponding to the cut-off edge on the
film would give = measure of the range of the particles in that substénce.
Due to the spread in energy of the particles in the beam and straggling, the
cut-off was not very sharply defined, and consequently the method wasmpoﬁ one
of great sensitiyity. Thg;e experiments were discontinued unfil the - external
deuteron beam begame availabie.

The arrangement used in Figure 4 was devised for use with the external
'deuteron.beamo The heam is collimated and allowed to pass through a. thin moni-
tor ionization chamber and then successively through the absorbing material
and a thin detector ionization chémbef. When the current to the detector
chamber is plotted as a function of the thickness of the absorbér material for
aluminum the characteristic Bragg curve shown in Figure 5 is obtained. For
aluminum the range is 2,73" , The drop off in the curve frdm its meximum to
the high end is‘exﬁremely sharp; By using the curve in this range a very sen-
sitive determination of the stopping power of various.materials relétive to
Al méy be obtaineds Buough aluminum is used together with the thin sample of
material being tested to place the observation in fhis portion of thelcurve.
Bj placing the sémple of absorbing material at various distances through the
alumiﬁum absorber, its stopping power for particles of various energies can
be measured rather accurately. MEasurements are usually made at energies of
50, 100, 150 and 190 Mev.

One may also get a direct measurement of the change of energy gg'apon

‘ ’ ' dx

the basis of assumed energies for aluminum. Values sscured in this way com-

pare very well with those computed by the theoretical groi. . The variation

of the quantity S = Ré Ela - :
' A : , Alother material

with the logarithm of the atomic number is shown in Figure 6, An attempt is

8

now being made to use these experimental data on the range energy relaticn
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to COrréct'the values of the average iqpization potentials used in the theo-

retical calculations tonimprove the accuracy of these calculations.,
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