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Single Source Lanthanum Test - AHRUU Procram.

jubject:

The experiment was conauctea in & large field near the X-10 area oy

memoers of the Eealth hysics Zivision of Cak [liage Naticnal Laboratsry
uncer the supervision of Dr. John H. Roberson.

The general outline of the test was given in appendix n of & memo—
randum from .alter J. Villiems to J, C. Framniclin, cated July <, 19i8.
The outline was as follows:

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

source and detectcor. -

[

4. Measurements should be made for each source distunce at
heights of 7, 6 and 1< feet from the ground.

2, It is desirable to Lave measurements made at points with
lateral distances between source and counter of 10, <O,
50, 100, <00, 40O, 750 and 1,000 feet. Data taken at
rreater distances from the source would be useful if

l

cleared area and source sirength will permit.

L. It is beiieved that the strength of the scurce should be
of the order of 1,00U curies. (A memorancum from ~alter
J, +illiams to J. C. Franklin, dated June <9, 1948, covers
authorization for thie preparaticn of a scurce of radio-

lanthanum for tris purpose.)

FOLDER

The barium separation was finished ot 8:00 a.m. on July 1z, 1948, by
the Operations/Divicion under L. B. Tmlet, Director. An analytical
measure of the totzl material gave i,LJ0 curies, wnich was divided inio
tnree sources of about 1,280, 100 ana <U curies. The sources were used
on July 17, when the amount of lanthanum was a maximum.

A strip 10 feet wide anc 1,300 ‘Ieel long was cleared of vegetatiga”
and graded by the Lagineering ana iL.aintenance Division, .r. J. C. Stewart,
Directcr. The strip was ieveled to within an estimmated 1 foot tolerancs,
except [or a dip between 1,7C0O ana 1,7C0 feet, where the point of mimizum
elevation was about o [eet below the source revel. Distances from the zero

vcint were ceasured and staked by a surveylng crew.

The source carrier was placea in a hole at the zerc poinu, 30 tnat
The source .as ralsed frgu g

the top of the carrier was at a ground level.
the carrier to a neignt $ inches avove ground level, by neans of ag

and putley on an overnead frw.e,
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Measurements were maas at 3, 6 and l< feet frem the . reund. The
electroscors ~as used in preference to a Geiger-Luller ccunter because
of its greater accuracy in measuring rcentgens. Lauritsen electroscopes
were used, the chamber of which was surroundad by 1/4 inch plywood.
Distances [row source to electroscoce are shown on Figcure 1, togetfer

wit:s the results of tlie ceasure..ents.

The ordinates in Figure 1 were computed by multiplying the reciorocal
of tne time of discharge of the electroscope by the souare of the distance
from scurcs to instrusent. Ths values are corrected for tacxground, which
was 1/5 ol the total intensity at 1,300 feet. The segzent of the curve
taken witn the medium source was flt ad to the rarge source curve at 500
feet. 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
di.stance squsred, apparent for ai. three sources at smalli distances, is
undoubtedly due to pon-saturation in the electroscope chacber in nigh-
intensity fields. Time does not perwit further investigation of this

result,

The readings at 2, 6 and 12 feet ao not differ aprrecisbly at great
distances, except at the 1,600 foot position, where the 3 and 6 foot
elevations were below the ground level and shielded from the direct beaa.
At near distances any variation would have been obscured because of the
high radiation intenaity of the direct beam.

At the 600 foot distance a reading ~as made beside the truck, and
anothar with the trucx soved baca to 700 feet. The two readings differed
by less than lu so the scattering from tne truck did not iatrcduce a
serious error in these measurenents.

Tach measured value 1is tine average of three readings whose internal
consistency was better than 34. The extrapalated value may be low by as
much as 104, though this is doubtful because of the good ajreetent betieen
the amell and medium source values at 200 and 100 feet.

Experinental Results

The half thickness of Lhe straignt portion of the curve is L30 feet
(l’O ceters) corresponding to a coefficient of absorption of 5.3 x 1072
ca-i of uir or a relaxation distance of 650 feet (190 mstersj.
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