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ABSOLUTE MEASUREMENT OF ¥, WITH LONG COUNTER

Summary of Meeting of R. Feymmen, J. MoKibben and T. Snyder.
Report by I. Snyder.

It has been suggested that the walue of B_’zs be determined using the
“long boron counter®™ of W. This counter seems to have an efficiency for
counting fast neutrons whioh is independent of their energy. The method of
determining ¥ is as follows: slow neutrons fall on a sample of 26. The number
of fission neutrons produced is measured with the long counter which has been

! calibrated for absolute efficiency against a c.p. counter. The mumber of

fissions 1s determined by replacing the 25 sample by a fission chamber contain-
ing a thin sample of the same shape and position as the thick one. The counter
should be made of aluminum. The number of fission neutrons per unit beam is

c e trarmm?
related to the number of fissions per ditto by a suitable beam monitor.
The details of the arrangement are roughly as followss
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To simplify shielding problems, primary 14 neutrons of 100 kv are
used. The target is surrounded with a 25 om sphere of paraffin for slowing
down the neutrons and for shielding. This sphere is covered by a om of B,C
for additional shielding against the slower neutrons. A collimated beam of
neutrons emerge from & 4 x 4 om hole in the paraffin and fall on & 1 gr sample
of 6 to 1 separated 26« This sample is in the form of a foil thin emnough to
avold self sbsopption. The long borom counter is placed at right angles to
the neutron beam and as close ss the large amounts of shielding and the
collimation requirements of the counter allow. This is roughly 30 om from
the 26 sample. In this arrangement, an adequate counting rate (> 1 per sec)

was estimated assuming a primary source strength of 10 nouh'ons/aoo.

The problem of background will be the most serious in performing this
measuremsent.

&) The cosmic ray background is ~1/6 oonmt/soo;

b) Rough estimates show that the shielding_of the source given in the
figure make the background dae to neutrons from the paraffin sphere s small
factor.

¢) If the ocounter were not shielded by additional boron, it is esti-
mted that neutrons from the hole in the sphere, back scattered from the
walls of the laboratory, would give a counting rate of ~-2/sec.

d) The effeot of scattering the collimated beam direotly into the
counter may be minimized by making the hole in the paraffin sufficiently
shallow that the emerging neutrons are rather slow and by sovering .the fece
| of the counter with a thin sladb of B4C. |

¢) The entire counter mmst be surrounded by cadmivm to eliminate

the effect of thermals. e
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The following program is suggested in commeotion with this ‘

experiments
1. Carefully oheck the linearity of the sensitivity versus energy "
curve of the long neutron counters This is important, since the whole:g; R
the experiment is to use a counter with a linear response. If this is 0K,
2., Make an absoluﬁ calibration of the counter efficienocy for neutron

deteotion.

3. Make & sot up similar to that planned and find if the background can
be made sufficiently small,

It was felt that this experiment would not be easy to perform in
Building X because of the geometry requirements of the long counter whioh C
make the shielding problem & more diffiocult one. However such a decision

could only be made by an experiment to measure the baockground obtained. The T

arrangement at X would be to vover the dack of the graphite column with B.C
(large quantities required) except for a small hole from which would emerge

the thermal neutron heam. I
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