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One of the questions which will be of interest to those who
wish to use the information presented in this series of reports, and
which may be of interest to others as well, is the effect of the spatial
extent of the source on the neutron transmission of an air slot in water.
The method which has been chosen to investigate this question takes
advantage of the fact that the source plate is continuously movable
The region beneath the slot is scanned with the leading edge of the
forty inch square source plate to determine the relative importance of
the various parts of the source in supplying the transmitted neutrons.
The change in the transmitted flux when the source is moved from position
A to position B is a measure of the flux originating in the regions which
are not common to both position A and position B,

This report presents the data which have been obtained on the
source size effect and a discussion of some measurements which we expect
to make in the near future to aid in answering the questions which these
data have raised,

The procedure which has been used is described below. The
slot was placed in the tank with its short dimension (T) parallel to the
direction of motion of the source plate, A4 typical arrangerent is shown
in Figure 1. The forty inch square source plate was then moved in small
steps under the tank., For each position of the source plate, either the
fast neutron dose or the thermal neutron flux, or sometimes both, was
measured in the water at a point above the c enter of the slot. The
resulting curves were differentiated graphically to give the contribution
to the transmitted flux or dose by warious line elements of the source.
One set of data was also obtained with the slot rotated through ninety
degrees so that the larger of the horizontal dimensions (W) was parallel
to the direction of motion of the source.

Most of the information has been obtained with a special
3 x 24 x 48 inch slot, shown in Figure 1, which had 0,125 inch steel
walls and rested directly on the tank bottom. In addition, one measure-
ment is available with a 1 x 34 x 48 inch slot in the usual slot holder<,

Figures 2 and 3 contain the data obtained with a BF., counter
and a Hurst-type nondirectional fast neutron dosimeter above the 3 x 24 x 48
inch air slot. Both detectors were located at Z=62 imches, 13.5 inches
above the top of the slot, and both sets of data were obtained at the
. A complete description of the mechanical features of the BNL shieldirg
facility appears in BNI~139

2 s s . . . . .
A description of the apparatus is given in Part I of this series, BNI~2019




same time. The slopes of these curves, corresponding to the contribution
to the measured dose or flux from line elements of the source, have been
plotted in Figures 4 and 5. The contribution of the thermal neutron flux
and the fast neutron dose from the various regions of the source are
quite similar and seem to justify the use to the thermal neutron detector
to measure something proportional to the fast neutron dose when a large
water separation exists between the top of the slot and the thermal
neutron detector, A third set of data using this same slot, which was
obtained with a BF3 counter at Z=64 inches, is shown in Figure 6. The
curve obtained by differentiating these data is shown in Figure 7 in
which the curves presented in Figures 4 and 5 have been included for
comparison. The differences between these curves are probably indicative
of the uncertainties in the original data and in the differentiation
process used to obtain these curves from the original data.

The region of the source plate subtended by the angle defined
by the bottom of the slot and the detector is indicated on each of the
figures and is referred to as the region "directly seen" by the dctector.
For the three inch slot resting on the tank bottom, at lcast two thirds
of the exit flux originated in the rogion so defined.

The information which was obtained with the 3 x 24 x 48 inch
slot rotated through ninety degrees is given in Figures & and 9. These
data illustrate clearly an asymmetry which is not very apparent in the
other curves. When the source plate 1s centered under the tank, in the
so-called "O" position, a small displacement of the source removes a
section of the source from one side put adds it to the other side, so
that the net change in transmitted neutrons is very small., Scon, how-
ever, the source begins to enter a boral lined magazine located just
north of the tank, so taat further changes in the source position alter
the location of only one edge of the effective source., The north edge
is determined by the loc.tion of the edge of the boral shield in the
magazine., These data, while not conclusive, indicate that the contribution
to the transmitted flux from those portions of the source not "directly
seen by the detector is quite small.

Unfortunately, the only information which is available for
slots which do not rest on the bottom of the tank was obtained with a
1 x 34 x 48 inch slot which is a little too thin to permit a detailed
analysis of the data or a direct comparison with the three inch slet
resting on the bottom. For this case in which the bottom of the one
inch slot was 3.75 inches above the tank bottom, the data are presented
in Figures 10 ard 11, It is apparent that the contribution to the trans-
mitted flux from the region of the source not 'directly seen" by the
detcctor is a larger fraction of the total than was obscrved with the
three inch slot located at the bottom of the tank. We do not have
sufficient information at the present time to determine the effect of
the distance between the source plate and the wottom of the slot, the
effect of the amount of maturial between the bottom of the slot and
the source, or the effect of the slot thickness on the region of the
source from which the exit flux originates. It is thought that the
additional material between the bottom of the slot and the source plate




is primarily responsible for the increased contribution from regions far re-
moved from the slot rather than the change in slot thickness being primarily
responsible. The validity of this belief will be investigated by meking
measurements with the 3 x 24 x 48 inch slot raised so that there is 3.5
inches of water beneath it., This particular investigation has been post-
poned because the source plate has become somewhat difficult to move.
Measures are being taken to gase the source plate movement,

For all of the measurements the contribution to the trans-
mitted flux from regions of the source which are far removed from the
bottom of the duct is not negligible. It should be noted, however, that
the source plate is 10.6 inches beneath the bottom of the tank so that
neutrons can reach the region of the bottom of the duct from the edges of
the source. One would expect then, that the intraduction of appreciable
scattering material beneath the slot would significantly increase the
contribution to the exit flux from the region of the source far from the
slot. To ascertain the effect of the scparation between the source
plate and the tank bottom, a special natural uranium source plate,

2" x 40" x 5/8", is being fabricated. This source will be placed in the
tank and moved relative to the slot to determine how the contribution

from the line source depends on the separation between the source and
the slot,
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