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The sensitivity of the ecaler used for neutron counting was -
found not to be constant, indicating sn additionsl error of approximately
3 per cent on. work accomphshed since October 22, 1947,

Weighing tests were conducted both with and without a radic-.
active source in the vacuum balance purity apperatus, to test the accuracy
and conslstency of repested welgningsa A set of weights was calibrabed.
Tests showed that the presence of a postum sample near cne pan disturbs
the balance,

A prel:;mnary set of measurcuents wi .h the effuslon apparacus
yielded inconsistent results, MHodification of the apparatus is necessary.

The vapor pressure of seleaium was measured between 0.05 and
0 mm. A table of the numerical results is presented.

X-ray cl.fi‘raction patterns have beer obtained for the purpo se
of measuring the coefficlent of linesr expansion of aluminum, copper, lead,
and gold. Diffraction patterns were obtained for one sample of Q metal.
Althcugh this particular sample was not suitable for obtaining precise
values of the coefficient of expansion, early indications are that the
values reported by Maxwell and Beamer of Los Alamos are in error both g HED
k] '\.

to magnitude and direction. Classificaiian changad
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Neutronics - T. Davenport and E. Harvill

'On January 25th, it was discovered that the scaler was not
operat-ing properly. An intermittent poor connection in the fourth v
scaling stage was found and corrected. At the same time the sensliivity

\-r

' was checked and found to be 7 mv. At the tims of the last previous

check, October-22 1947, the sensitivity was 4 mv, Apparently, the .
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sensitivity has not been constant since October 22, 1947. So, a

study of the effect of a variable sensitivity on the determination

of source strengths was necessary and has been started: The results

of the study are presented in Table I. . 7
| |  MBLEI

o A Average Counting Rate (c./sec.)
Sensitivity (mv.) - C=5(gBe)  #9 (Ra - Be)

s 124029 | 19.42
7 o 109,64 - 17

These preliminary results indicate that an error of about 3
per cent is introduced by a change in scaler sensitivity from 4 mv,
to 7 mv. This error was calculated from the ratios of the average
counting rates for the two sources when the sensitivity was 4 mv. and
when it was 7 mv.a  All other work in progress was interrupted by the
scaler repair and related difficulties. , _

Purity of Postum - R. Davis and H. Morgan

Tests weighings were done on the vacuum balance to see if
weights would repeat, It was found that the weighings sgreed within
about .00000% grams. However, the zero point would change by as much
a8 -,000025 gzrams suddenly. It was thought that the strains on the
cast iron vacuum box caused by the alr pressure could result in such
changes in the zero point. Therefore, a new Wilson seal was inserted
in the froni of the box about 8 inches to the left of the heam release
lever shown in Figure 1, Physics Report of December 16-31, 1947, A
system of levers was arranged inside the vacuum balance such that two
small auxilizry pans, one on the left balance pan and the other on the
right balance pan, could be set on or taken off the balance pans at
will without having to let air inte the balance box and then opening
the front panel. This arrangement, therefore, permitted a balance
zero to be obtained as an object was being weighted without breaking

vacuum,

The balance weights and riders were then calibrated in ths
conventional manner, and no further difficulties were engountered.

Radiation shields were then installed between the balance’
beam and the balance pans so as to prevent heating of the balance beam
by direct radiation from the warm radioactive sample. These shields -
consisted of three 1/8 inch thick aluminum plates, with slots for the
‘pan support and other balance parts, separated 1/4 inch by use of three
10-32 brass bolts. A six case sample of postum in a sealed quartz
tube was suspended over the left balance pan to see if the zero point
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- opr the weights ‘ofv,.thp_auﬁllaryﬁ pans were gtf{_e‘c\te;do_, No significant
 woight difference greater than ,000010 gm. was observed. : However,
when'2a 50 case sample of 2 ver the left pan, both

'88/.000150 gu. Therefore, the shielding arrangements will have to bs
-further investigited, and the exast can .
~+;will have to be determined, -~ <% ..

B
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.- The apparatus for messuring the vapor pressure of postumwss . -
- completed, and one series of measurements made, The results were very . .-
- inconsistent, making it necessary to redesign ‘the apparatus before a

" second series of measurements could be made, “:This Progress Report ulll j -

- be devoted to a brief description of the apparatus, the results obtained,
and finally a discusvsion of the factors leading to discordant results.

The apparatus used is shown in Figure 1. The sample was

contained in a quartz tube placed in the recess at the end of a tubs

* contalning a temperature regulated gibutyph'ohalate bath; A platinum
foil containing an orifice (0.03 cm®.)ysee Figure 2, was held over the
tip of the tube by a steel support held onto the tube by springs, as
shown in Figure 3. It was found in preliminary experiments that the
orifice was cooled below the temperature of the bath » therefors a
tungsten heater was added to heat the orifice to a few degrees above the
temperature of the oil bath. A copper-constantan thermocouple was spot
welded to the orifice plate so that the temperature of the orifice could
be measured at any time during the experiment. The detalls of the sample
holder and heater are shown in Figures 2 and 3. .

The cassettes were stored in the cassette magazine (Figure 1)

and were moved by en Alnico magnet over to a position under the aluminum

“block that contains the collimator (0.6 cm. dia., and 4.1 cm. from the

orifice) and shutter. They were exposed to the beam by moving the

shutter aside for a given period of time., Finally the exposed cassettes

were moved to the seal-off tube (liquid nitrogen cooled) and stored,
until a desired number were exposed, ' The tube was then segled off with

a torch while the cassettes themselves were kept cool by liquid nitrogen,

and the cassettes were removed. . .The palladium foils containing the L
deposit were counted using the appropriate counting instrument. : Bt O

‘ In this apparatus it is important that the molecular beam be
campletely condensed. : This was accomplished by Just submerging the
portion of the apparatus under the orifice in liquid nitrogen, and by

- pre-cocling the cassettes in liquid air, A trap was placed between the
~~ hot side of the apparatus and the cold side to prevent activity from
. reaching unexposed ‘cassettes. In order to condense the beam itself it =
.18 necessary that the number of molecules striking the surface from the . -
.. beam greatly exceed the vapor pressure of postum at -the tempersture of
- the condensing surface. One would sxpect that. sdequate condensstion
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~ “the beam on the cassettes completsly.
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- would be accomplished at liquid air temperatures, but on the other
hand it is difficult to keep the temperature of the parts of the
spparatus down to liquid air temperatures. The cassettes were coocled
from 2 to 10 hours in liquid air before exposure, and movement of the
. casset.te thmugh the apparatus was mde as rapidly as possible., - '

ol & series of measurements was made at 50°C. exposing the cassettes
- for 9, 62, ‘and 602 seconds in order to determine the order of magnitude
of the vapor pressure. Based on these results a series of measurements
was made at 11,23, and 339C. It was found that the background count
was rather high (5 to 10 per cent of the exposed foils), and the number
of counts per minute per second exposure to the beam did not increase
with temperature as expected. It was belisved that the reason for these
result s was that the entire apparatus was not cold enough to condense
With this in view a second rmn
was made in which the cassettes were cooled in liquid nitrogen at least
- 10 hours before exposure, and care was taken to keep the apparatus as
_cold as possible. The results obtsined are shown in Teble II, -

UNGLASSIFIED

TABLE 11
cﬁ»/mifia seCo
eXposure
: v Time of - corrected for
| Temperature | Exposure ( sec.) | Type of Sample| c./min. background
12.0 1826 Blank 11,600 -
12.0 1815 Exposed 1,200,000 657
.2 418 Blank - 19,400 w
2l.2 LOL Exposed 133,000 232
30.3 123 Blank 9,370 -
30,3 103 Eposed 7 800,000 75,700
40.8 ~50 Blank 1,900 -
40.9 48,5 Exposed - 66,500 1,060
40.9 52.0 Exposed 28,600 263
50,1 30 IBlank 12,900 -
50,1 28.9 Exposed 26,500 472
62.0 A1 Blank . 19,80 -
62.1 6.7 Exposed _23.90; 25
L7 ~I0 Blank © 20,800 -
72,0 6.1 | Exposed _30,000 1,530 -
- - Removed 3,770 . - '
from.
cassette -
magazine
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The samples marked blank were moved over o the position of exposurs,
but the shutter was not opened,and irn all cases an atitempt was made
to keep the time that the blank was held in position under the
aluminum about equal to the time of exposure of the sample., At the
end of the table the results are shown on a sample that was removed
directly from the magazine glving the extent of contamination of the

cassettes before exposure.

From the results listed in the table one may make the
following observations: (1) The cassettes in the magazine are only
slightly contaminated, {2) the blanks are slways lower than the
exposed foils, and (3) there is no apprecisble increase in counts
per minute per second exposure with temperature. One would expect
an increase in the order of one thousand for the temperature interval
12 to 72°C. The reason for these discordant results is not entirely
clear but probably the main difficulty is that the beam was not
condensed completely. The heater and sample holder are quite close
to the aluminum block and tend to heat it by radiation. This heat is
removed only by radiation at its base, hence the resultant temperzture
is probsbly too high for condensation. This leeads to & genersl high
level of contamination in the apparstus, so that marks the expected
increase in the number of mplecules effusing with increasing temperature.
Another possible difficulty is that ths postum, if properly condensed,
may re-evaporate before the cassette 1s removed for counting. A&
just it was hoped that g counter couls be bullt into the apparaius so
that the cassetie could be counted immedistely after exposure ang the
possibility of evaporation could be tested by counting the foil =zfter
standing a while in the apparatus. Unfortunstely counting tubes
suitable for this purpose were not avaliable and in view of other
factors it was decided to proceed with the experiment and use the
seal-off techniqua. To minimize the pussibility of re-eveporation.
palladium foil was used in the casseties, because it hzs been found
that activity sticks to palladium better than it does to platimun.
There are other possible factors that would also lead to the sbove
obtained results, but there is no way of telling for certain whether
they are occurring or not. - Perheps the activity has reacted with the
quartz or with other contaminants (mercury vapor) so that it is no
longer in the metallic form, and therefore would not exhibit s high
vapor pressure. The oubside of the sample tube may be heavily
contaminsted, but this is rather doubltful. '

In view of the many possible difficulties, a new apparatus is
being built that incorporates several features designed to avoid these
- difficulties. The new apparatus will have a platinum lined copper
- erucible heated by induction heating maiking it unnecessary to use a
filament to heat the orifice. 'A shutter will be used that plugs the
collimating orifice and prevent contamination of the portion of the
apparatus where the cassette is held for exposure. The walls of the

I
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spparatus are used to condense the beam, end they will be cooled
with liquid air, giving a very cold surface for condensation. This
- apparatus is now being constructed. ~

’

Resistivity of Postum - H. Morgan

The resistivity apparastus is ready for the initial run with
cadmium, However, this work was halted in order that the vacuum balance
“be put into oparation. It is necessary to have the vacuum balance in
operation to assay a postum sample for purlty bsfore the resistivity
- measurement of postum can be done,

Vapor Pressure of Selenium - L. Brooks

’ The vapor pressure of selenium was measured between 0,06
and 290 sm. with the quartz Bourdon gauge described in the Physics .
Group Progress Report for September 1-15, 1947. The measurements

in this period were taken at these lower pressures, since there is
less possibility of breaking the fragile sickle gauge and the measure-
ments of pressure are swre accurate when only low pressures are
measured. The numerical resulbs of these measurements are presented
in Table II1I. ‘ ‘

When these results are plotted on a graph of the log of the
pressure vs. the reciprocal of the absolute tempsrabure, the values
lie &s close to & straight lins as expacted with the estimated
experimental error. They define a straight line with less deviations
than our previous vapor pressure measurements. - Since the measurements
are belng continued, an equation and graph inciuding the present
results will be presented with a detailed discussion when the measure~
ments are completed at higher pressures. -

%ray Studies - R. Brocklehurst and L. Vassamillet

Diffraction patterns for the determination of coefficients
of expansion have been obtained for aluminum, copper, lead, and gold.
For these four metals a total of 18 diffraction patterns, each requiring
at least 8 hours of operation of the diffrzction equipment, were taken.
Similar patterns have been obtained for silver ( Progress Report for -
December 1-15, 1947) and are being obtained for iron. ;

Three diffraction patterns of 2 sample of Q metal were made.
The sample did not contain enough metal to produce a pattern which
could be accurastely measured; however, comparison of the patterns
indicate that__ghe coefficient of expansion, of,, is in the range of
<+ 10-20 x 10™° instead of -300 ¥ 100 x 10™ as reported by Maxwell
and Beamer of Los Alamos,
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TABLE IIX

VAPOR PRESSURE OF SELENIUM
o " | Temperature _ ?;-essure in. - -
B i e
Jan. 21 285.5 S
' Jem.20 | 3121 —
) Jen. 21 | 314.3 1 oo /
Jan. 6 ‘ 35905 | .83,
Jan. 20 340.5 .83
Jan. 20 346.2 1,001
Jan. 20 360.4, 1.557
Jan. 7 73.7 - 2.252
Jan, 19 - 3840 _ 2.959
Jan, 19 5.3 3.9%
Jan. 23 K126 6.210
Jan. 7} A4LS 12,60
Jan, 23 WL | 23.60
Jan. 8 481.8 29.85 r
Jen. 8 507.2 49.21
den, U, | 521 62.85
Jen, 1 | 52 | 7ses
Jan. 9 553.3 113,16
- Jan. 9 bu.2 288.9%
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S to elliﬁnate the discrepancies observed in the presence of 1arga
'rsdicactive samples, '

‘ Another a;paratus to measure the vapor pressure or postum
by the effusion method will be constructed with necessary modificablons.

. Anabha' sample of Q metal for the X-ray diffra.ction apparatus : e
wlll be prepared and its coefficient of expansion accurabely deternﬁ.ned. G

Ray Davis, Jr.’
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