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ABSTRACT

The average difference between the (n,2n) and absorption cross section

in Be for various neutron speotra was measured using a sphere multi-

plication method. A value for this difference of 0.20 t .04 barn was

obtained for a RaBe neutron spectrum, 0.24 f .07 barn for a PoBe

spectrum, and -0.16 t .13 barn for a mock fission spectrum.
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Because of the large variations in the reported values of

the (n,2n) cross section in Be, it was consideredworthwhile to con-

duct a quick experiment to supplement our information on the (n,h)

cross section in Be. An (n,2n) cross section of 3.5 barns had been

reported.* However, since the total cmoss section is known and is of

this magnitude or less, such a figure was not taken seriously.

A simple experiment was conducted which involved counting

the neutrons from a mnall source when the source was bare and when

surrounded by shells of Be of various thicknesses. The deteotor used

was a long oounter which had a flat respo~e.

detector was cheoked by comparing its response

mock fission sources of known strength, S.ndby

The response of the

to Ra-Be, Po-Be, and

measuring the trans-

mission of shells of graphite of various thicknesses. A series of

shells having a diameter up to 9 in. all gave a transmission of unity.

The relatively large errors

1
mean) are due primarily to the misfit

cavities in the Be spheres, oracks in

in size of the Be spheres. The Be k

(averagedeviation from the

of the neutron sources and the

the Be, and too rapid change

the outer layers of the thick

shells was not as effective as inner material because of neutron

energy degradation below the (n,2n) threshold by scattering processes.

The RaBe data were corrected for the ~utrons produced by

the (If,n) reactions. This correction was obtained by measuring the

* See compilation obtained from A. H. Snell.
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number of neutrons produced by a pure Ra source having the same Ra

content as the RaBe neutron source.

The cross sections given in this report were computed using

tne relationship

I . Ioe
+(CY U= )Nt

n,2n -

where I is the number of neutrons per standard time interval detected

by the long Counter with the sphere of Be surrounding the neutron

source. 10 is the number of neutrons detected under identical con-

ditions except with source bare, a
n,2n

is the average cross section

of Be per atom for the (n,2n) reaction for the neutron spectrum in-

volved, Ua is the average absorption cross section of Be per atom for

the neutron spectrum involved,

and t is tne wall thickness in

source.

N is the number of atoms of Be per cc.,

cm of

In the experiment reported

the face of the long counter and the

the Be shells surrounding the

here the source was 80 cm from

statistical errors involved

were less than 1%. The geometry used was sucn as to minimize the

effects due to room scattering.

Tne data and results obtained are as folJows:
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SOURCE

PoB=e(~Osec tis)

Be/Bare

Mck Fission
(100sec runs)

Be/Baxe

:.
RaBe(100sec

runs)

Ra(100sec
runs)

Be(corrected)/
Bare

Be SHELL
BARE 1.3 cm WALL

4189 4269

1.02

2472 2338

0.945’

1820 2013

I-49

1.03

Be SHELL
.55 cm WALL

4829

1.15

2377

0.96

2441

404

1.3.2

Be SiLL ‘n,2n-”a
4.65 cm WALL

4848

1.155

2L15

0.98

2479

524

1.08

(barns)

3.21J+.O’7

0.16+.13

0.20+.04

The foil.owingcompilation of results was supplied to the~. .

author by A. H. Snell of ORNL.
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The equipment and facilities used in this experiment were

made available to the author by George A. Jarvis and his assistance

greatly facilitated finishing the experiment in a minimum of time.
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