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B AcTRORITY OF; 2uL =

This set of absorptiol CEEvVEs—ts-brins publd
time for its practical value to the project, although the manner
in which the curves were taken {described below) may not be the
best method. However, these curves can serve as valid standards
for curves taken in the same msnner.

The radioelements on which these curves were taken were
isolated by our best chemistry from a very active solution of a
slug which had been in the "X" pile during a 5.86 megawatt day run
extending over 11 days. The large amounts of activity available
permitted individual elements to be mounted with negligible self-
. absorption, '

The samples were mounted by our new technique: & small
aliquot of & solution of a radioelement is evaporated (infra-red
lamp) within a penciled ring (9/16" diameter) on thin mica, the mica
is then fixed over a 15/16" hole in an aluminum card by means of
deKhotingky cement, and then covered with cellophane.

Thq,és absorption curves were taken by placing a sample on
the third shelf of our standard counting apparatus, and plling
aiumlnum anaornuru on the second shelfe

Theiﬁugbsorption curves were tzken with the sample on the
third shelf and 1887 mg of lead on the top. shelf, subsequent lead
absorbers being placed at any position under the top absorber.
Special experiments have shown that the position of the absorbers
is immateriul as long as an 1887 mg sbsorber is close to the counter
window, Placing the ¥~ sample in an aluminum sandwich, as we used to
do, is unnscegsary, and often introduces a spurious indication of a
Jow—energy component.

For generai convenience, the curves have been graphed in a
standard manner.




jéabsorption curves are graphed on three-cycle semi--log
paper having twelve divisions per inch of abscissa. FEach small
division of abscissa represents 10 mg absorber. The first count,
" i.e., the count with no added absorber, is normslized to 100 (from
an original count of ~ 5000 ¢/m) and entered on the graph as the
count at 10 mg absorber, 10 mg being the total weight/cn® of cello-
phane cover, air gap and counter window. Normalized experimental
points are represented by circled dots (©)). Points obtained from
the normalized experimental points by successive subtraction of one,
two, or three components are represented by, respectively, triangled
dots (A), squared dots ([s]), and diamonded dots (). Various
pertinent information is included on the graphs. "Feather Range"
refers to the maximum <3 range obtained by Feather’s method for the
analysis of abgorption curves (see report CC-529, p.24 ff.). Using
Peather ranges, maximum 4 energies are read off curve F! in
Charles D. Coryell's Fig.A in the Seaborg Lecture Series.

T absorption curves are graphed on two-cycle semi-log paper
- having ten divisions per inch of abscissa. Five divisions of abscissa
- represent 2 gm of lead absorber. The ¥ count taken through 1887 mg
Pb on the top shelf is normalized to 100 (from an original cownt of
~+ 1000 ¢/m) 2nd entered on the graph as the ¢ount at 1887 mg
absorber. Normalized experimental points and points obtained by suc-
cessive abtractions of components are designated as in the ./@ curves.
Half thicknegses (T1) are obtained directly from the curves, and the
corresponding anergies are read off Charles D. Coryell’s Fig.B in the
Seaborg Lecture Series.

} The /3 and ¥~ energies obtained by absorption methods depend
 strongly on the abgorption technique used. Because of this factor,in
‘some cases the_ 5 and ¥~ energies listed in the table accompanying
this report differ somewhat from those listed in CL-697, III-D, in
which energy data from absorption and spectrographic studies were
given. - The usefulness of the absorption curves for identification
purposes is in no way affected by these discrepancies in energy values.

In cases where more than cune isotope is present in the sample
(e.g., 404 Ru and 3304 Ru), the relative proportions of the isotopes,
end hence the absorption curves,vary with time. In such cases; there
is noted on the curves the relative proportions of the isotopes at
the time the curves were taken. =~

It is obvious that. any curves which are to be compared with
these by superposition should be graphed just as these are, except
that normalization is not necessary. Cwrves taken on samples with
appreciable amounts of self-absorption should be superposable by sliding
on these standard curves in which self-absorption is negligible. An
absorption curve of the soft Cb radiation ( ~s0.15 MEV) taken on a




4
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sample of 8.8 mg weight, was superpossble on the standard Cb

.- curve when the bends at ~/40 mg were made to coincide. Ce
absorption curves on samples of zero mg, 4.2 mg, and 19.2 mg
weight (the @ = radiations involved are 3.1 MEV, 0.6 MEV, and
~¢ 0.2 MEV) were &1l quite superposable. In all cases, identi-
fication of the activity by superposition of absorptlon curves s
should be unmlstakableu

. Our section (C~III, Sugarman) is now keeping a file of
all absorption curves,teken by standard method or otherwise.
These are available for ingpection by other members of the
project.
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DATA ON THE LONGER~LIVED ISOTOPES

Figsion Yield
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0.5
0.5
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(Energy data derived from Tigs.1-R6.)
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Fig, Radioisotope(s) ' Title
1 554 sr8% oy sr90 Absorption of radiations in Al
2 574109 | . . -
5 65 zr(9%) | W oomom owog
4 | 68d Zr(gs) | n o W o= Pb
5 254 Cb(gs) : ] n | " n oAl
6 354 (b(98) | n v w o wop
7 424 Ful9%:330a Ru(106) " n nnoowop
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(preponderantly 424 Ru)

8 . 424 RulO3 , w ] n T Pp
9  7.50 aglld | " " nooon o
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11 * 3ed TelR? | n n " L]
12 324 TelR9 a n n " Py
13 ga i3l - ’ n o " LI
14 8d 151y gop 7153 om o n non P
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19 40h Lal40; 13,54 prl43 " " n "oAL
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20 40n 1140 mn v nopp
20a 12.5d Bal40+ 40n 1a140 " " no w1

(equilibrium mixture)
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