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Divizsion cf
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Oak fiidge, Tennessee

Subject: Single Sourcs Lanthanum Test - AHRW Propram.

The experiment wae conducted in a large {ield pear the X-10 area oy
msmbers of the health Fhysics Division of Uak Lidge National Laberatory

" under the supervision of Dr. John H. Roberson.

The general outline of the test wus given in sppendix 4 of a memo—
randua from ralter J. Williams to J, C. Franidin, cated July 2, 19i8.
The outline waa as follows:

1. The source should be ue near the ground as possible and
still maintain an unobstructed straight line between
source and detector. .

‘4.' Yeasurements should be made {or each source distunce at
heights of 7, 6 and 12 reet from the ground.

3. It is desirable to Lave neasurements uade at points with
lateral digtances between source and counter of 10, <O,
50, 100, <00, 400, 750 and 1,CC0 feet. Data taken at
rreater distances from the source would be useful if
cleared srea and source strength will permit.

4. It is believed that the strength of the source siould be
of the order of 1,000 curies. (4 memorandum from ~alter
J. viildiams to J. C. Franilin, dated sune 29, 1948, covers
authorization tor the preparation of u source of radio-
lanthenua for tids purpose.)

‘The bariun separation was finished ut 8:00 a.z. on July i<, 1948, 7
ths Cperationy'Divisicn under L. B. Fmlet, Dirsctor. &n analytical
measure of the totzl materisd jave i,4J0 curies, which was acivided into
%hree cources of about 1,280, 100 and <U curies. The sources were used

a July L7, shen the amount of laathanum was a aaxiwmum,

4 strip 10 leet aide und 1,900 lzet long was cleared of »egetmt.'p*’
and graded by ilie Lagineering ane iaintenance D4 vision, .ir. Je¢ ©. Stewari,
Director. The strip was leveied to within an estluaceq X oot wolerance,
except for & dip between 1,700 and 1,7CO feel, where the point of miniauam
clevation was apbout & l=et helow the source ievel., Distances [rem ibe zere
ncint werc ceasured and staked by a surveying crew.

The source carrier was vlaced in a hole at the zerc poini, 30 ihac
the top of the carrier was at a pround levei, The sowrce was raised ITgn
ihe carrier te 2 neight ¢ inghes ubove jrcund level, oy means of &
und puiley on an overnead I~aue. ;
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deasurensnts were nude at 2, 6 and 1. feet from the (round. The
electroacope was used in preference to a Ceiger-Luller counter because
of its greater accuracy in measuring roentgens. lLauritsen elsctroscopes
were used, the chamber of which was surrounded by 1/4 inch plywood.
Distances froa source to clectroscope are showa on Figure 1, together
wity the results of ths cousursients.

The ordinates in Figure 1 were computed by multiplying the reciprocal
of the times of discharge of the «iectroacope by the souare of the distunce
from source to instrusent. ‘the values are corrscted for background, which
was 1/5 of the twtal intensity at 1,900 fest. The seguent of the curve
taken with the medium sources was fitted to the iarge source curve at 500
fest. The data on the smallest source was fitted to the medium source at
100 feet.,

A large portion of the drop in the measured value of intensity times
distance sjuured, apparent for aii tlree sources at amall distunces, is
undoubtedly dus to0 non-saturation in the electroscope chusber in highe
intensity fields. Time does not perxit further investigation of this
result.

The readings at 2, 6 and 12 feet do not differ aprreciably at great
distances, except at the 1,600 foot position, whers the 3 and 6 foot
elevations were below the ground level und shielded froam the direct beam.
At near distances any variation would have been obscured because of the
high radiation intensity of the cdirect beanm.

At the 600 foot distaonce & reading asas made beside the truck, and
another with the trick soved back to 700 feet. The two readings differed
by less than lu so the scattering from tne truck did not latroduce a
sericus error in these measureseats,

Sach measured value is tne average of three readings shose internal
consistency wnas better than 3i. The extrapolated value may be low by as
much as 10Z, though this is doubtful because of the good agreenent between
the smull and medium source vaiues at 200 and 100 feet.

Experinental Results

The half thickness of Lhe straight portion of the curve 1s L50 feet
(120 meters) corresponding to u coefficient of absorption of 5.3 x 10-5
carl of air or u relaxetion distance of 650 feet (190 mmters).
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