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Subject: 3Single Sourcs Lanthanum Teat - AHRUWY ! .

The experiment wae conductad in a large {ield pear the X-10 urea oy
awsmoers of the health Fhysics Divixion of Jak Ridge National Laberatory
uncer the oupervision of Dr. John H. Roberson,

The general outlins of the teat wus given in appendix A of a memo~
randus from walter J. Williums to J, C. Franidin, dated July Zz, 19i3.
The ocutline was as follows:

1. The sourcs should be as rear the ground as possible and
still aaintain en unobstructed straight lins bet.weon
ource and detasctor, -

¢. Yeasurements should be made for each source diztunce at
heights of 7, 6 and 12 feet [rom the ground.

‘)

« It is desiradle to Lave measurcrents made at points with
lateral distances betseen source and counter of 10, <0,
50, 100, <00, 40O, 750 and 1,CC0O feet. Data taken at
sreater distances from the zsourcs wuld be useful if
cleared ares and source streagth will permit.

4. It L3 beiieved that the sirength of the source siwould be
of the ordsr of 1,0(U curies. (A memorandum from -~ alter
J. wildiams to J. C. 7randin, dated June 29, 1948, covers
authorizatioa tfor the preparation of 4 source of radio-
lanthenum for tids purpose.)

" The barium separation was {inished ..t. 8:00 a.x. on July 14, 1943, o7
the Cperationy Divisgicn under L. 3. Tmlet, Director. 4D analytical
measure of the totzl material jjave i,L00 curics, shich was aivided into
Lhree Sourcss of acout 1,280, 100 and <U cusies, The sources were used
ea July 17, ahen the zmount of laathasum was a caximum,

A stTip 10 "eet wide ad 1,900 lz2et long v2s cleared of »eut...r.'ga‘
ard graded by ihie lagineering ane walntepance Jivision, .. Je Co Stewars
Cirector., Tha sirip was teveled to within aa estimatea X oot vOJ.EI'dn"B.
excepe for a dip batween 1,7CC and 1,7CO [eel, anere the goint of minigum
clevation was aosut O {e=et heiow the socurce iaevel. Distances [recm ihe Zero
asint werlr geasured and stakza b 2 surveying crew.

The zource czrrier way vlaceq in 3 nole at e zerc poiny, 3o ..mr.
ihe 0o of the carrier »as at a procund levei. The sdurcae was ratsged T3
ine carsier e 2 neight ¢ imches udbove jrcund levei, Ly weans of &
and suilsy on an overiead Irewe.,




seasarenants wers nude at ?, 6 and 1. feet from the round. The
electrcacore was used in preferencs to a Geiger-luller countar because
of its greater sccuracy in measuring rcentgens. Lauritsen elsctroscopes
were used, the chamber of which was surroundsd by 1/4 inch plywood.
Distances froa source to electroscops are showa on Fifure 1, togsther
wit2 the results of the coasureients.

The ordinates in Figure 1 wers computed by multiplying the reciprocal
of the tism of discharge ol the wisctroscope by the souare of the distunce
from sourcs to instruaent. 7The values are corrscted for background, which
was 1/5 of the total intensity ut 1,900 feet. The segzent of the curve
taken with ths medium sourcs was fitted to the Large source curve at 500
fest. The data on the amallest source was fitted to the medium source at
lm fﬂoto

A large portion of the drop in the measured valus of intensity times
distance squured, apparent for ai: tlree sources at sesll distunces, is
undoubtedly dus to non-saturation in the electroscope chumber in high~
intensity fields. Time does not perzit further inveatigation of this
result.

The readings at ?, 6 and 12 feet ao not differ appraciably at great
distances, except at the 1,600 foot positicn, where the 7 and & foot
elevaticns were below the ground level uand shielded froa tlm dirsct bean.
At near distances any variatisn would have been obscured becausa of the
high radiation intensity of ths direct beam.

At the 800 foot distance a reading aas made beside the truck, and
ancther with the truek zoved back to 700 fest. Ths two readings differed
by lsss than lu so the scattering from toe truck did oot iatroduce a
serious error in these measureseats.

Zach measured value is tine average of three readings shose internal
consistency wmas better than 3Ji. The extrapalated value zay be low by as
much as 10Z, though this is doubtful because of the good ajgreenent betieen
the =mull and medium source vaiues at 2C0 and 100 feet.

Experincntal Results

The half thickness of Lhe straigmt portion of the curve is L3O teet
(170 meters) correspoading to u cosfficient of absorption of 5.3 x 107
el of air or & relaxstion distancs of 650 feet (190 maters).
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