
APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



UNCLASSIFIED

m.mmry 1s, 1945

I$OP3DONE BY:

H. T. Riohmvh

T/5 L. Speck “

----- .-——r —

=====

~t9
—---0
.-0
~~m ,,
m-h’”

‘ VEl?lFd3 UN(XAMW=!RD

1A REPORT 201

This is OO~y 3 a? 20 copies

This document oorrtmim 6 pagea

COMPACT MO(2KFISSION NEUTRON SOURCES

REPORT WRITTEN BY:

H. T. Richards

.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

ABOUT THIS REPORT
This official electronic version was created by scanningthe best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.For additional information or comments, contact: Library Without Walls Project Los Alamos National Laboratory Research LibraryLos Alamos, NM 87544 Phone: (505)667-4448 E-mail: lwwp@lanl.gov



UNCLASSIFIED
-2-

__—..,.—. -.——-..

AJW!’RACT
-.--.—

—

gave a nm.dnon spectrum which was M C1OSC approximation to the fission neutron spectrum,

A more ccqmot and convenient aourco would consist of an

zmd a solid whom nuclear properties were similar to BF3

proximatxw these requirements, but the moasuranents

speotrum show a defi.oiencyof high-energy neutrozm~

B@2 added was examined and tho rosult~ indioate an

h6XW

intimate mixture of’polonium

ga~~ ‘J!hecmpound M3.BF4q=

reported of thie moak fission

average energy is etill lower than the fission neutron speotrum so it would probably

be adwan%agec)usto adleven more Bo to future mock Bouraee.
—..._-— .—..———.—.-. ,,.._.-. -.___ —...__...._._.. ——
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COMPACT MOW FISSION NL~RODJ SOURCES—

Prqylzlzkionof sourcG13

TM sourceo wero prepared by D. Martin. Details of the preparation will k

Yi@2d Of’ ScmmaB

The strength of Source #l (Po-NQBI’4)has boon mtmsursd by R. Walker of the

R-3 group to bs#l.3 x 105 neutrons pir sac per curie of polonium. Eight curies of

polonivmwero available for the preparation of the seaond source but the neutron @eld

M measured by Walker *J@a

This difference indioatea

and/or that the mixing of

.
only~008 x 105 neutrons per sea por curie cd’polonium.

that not all the polonium waE diati31ed into tha+sourao

the polonium with the other ,eolidswas not very thorough.

‘lhi&latter ViQW is supported by the fact that the neutron yield of thi~ source de-

. cayud much loss Qlcwly with the than the activity of tho polonium. Premzmablymoro
.

intimate mixing occurred upon stauzdtngand thus partially compensated for the decay in

polonium act~.vity. The

o.25n diameter by 0.25”

Neutron Spectra——..

physioal dimensions of the eight-curie aourcm were a cylinder

in height.

Ths neutron spectra of the aourceE

photographic emulsions of the recoil protons

inoidont neutron direotion. Details of thin

on 9pechuU raaasurement1921.

were examixmd by meaafirfngthe ranges in

projected at small anglea (~15°) to the

method are di~ousnad in earlier reports

1) Richmrds, H. T., Phys. Rev., ~, 796 (1X1). UNCLASSIFIED
9) Mclmrds, He T!.,et ale, LA-60, U.-the

==’-0’ -_,--: ---.’._ ..... ,
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For the.present measurements plates were exposed at such a distance from the

couroe that an Qnglo-of dOO wardsubtended at the region of the plate in which recoil

tracka were meam.u-ed~ The Ieagths of about lhOG recoil traoka from Soum.m #l

(po-NaBE’@ andabout 1000 tr&cka i’romSource#2 (Po=NaR~4+ ~BoF2) weromeasurod by

Speck using the Qame critmri~ of aoueptmbility as adopted in our earlier measurements

of tho fission 8pectrum2~3). The results have been plotted in energy intervda and

corrected for

measurementa.

‘l’he

geometry and oro~a aoctioa in the fame mannew a% the f’iosion-neutron

results are plottod

tho fission-neutron spectrum, the

maw graph. I’hospectra have all

JMsoalmion

‘l’heaverage anergy of mock

of the IWF2 to mook Source #? raises

originally designed to mock the data

in Fig. 1. In ordor to oompars the neck source with

Iateat photoplat% data IA-200 is included on the

been normalized to equal areas.

Souroe #1 (Po=-NaBF4)is 109 Mev while the addition

the average energy to&2~& Mm?. Source #? waa

of LA-84 where the averago energy of the fission

neutrons was suppossd to * w2027 % N. Th@ Iwbr data given in M-200 ind.icatsthat

the average fission-neutron energy is somewhat higher @2.6 MOV). Using the Po-Be

speotrum reported in LA-111 and the yield data from Robertss msamrs.ment (CN-1190) wo

estimate that about 4% BeF2 added to the NaBF~ might giw a bottar mook up of.tho

LA0200 data.

Soresexparimontal oheoks on the present mock fission spectrum :woasurement~

4] of ‘~Z? and L7f(28)f?ortheare provided by Ikumon?s measurements

3) Richards, Ha ‘TotLA-200

4) LAMS-=193,Pz’ograasReport No. 5 of Re~earch Division, and private

n5ntrom3 from

communicateon.
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the results of his measuremontraand also

The Oomputed wad measurt

ally since a similar comparison o

cp?Kr&um (ml LA9200) seem to

energy neutrons than could b

ind

acc

.

I
Computed -
from ! geaaured I 1 Measured

Spectrum by Hanson

1.3&6 1.32 .24 .21

1● 333 1.32 .259

i values are in surprisingly good agrcwnoat cJspmi-

mmputed and measured values for the 25 fission ~

oa’tmthat the photoplate 6pIectrumgave more high-

unted for from the experimental ~~

5) Private communiarntiono Co Ridalmra
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