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2 . 8 . 7 Measurement of background at BIX-1 site using Neutron Imaging Plate
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We are planing to replace the detector of
BIX-1 in the reactor site of JRR-3M to a
neutron imaging plate (NIP) which has been
developed by our group1}. We have measured
background contributing to the NIP around the
BIX-1 in order to shield the NIP effectively.
The background comes from various origins:
incoherent scattering neutron from a sample, air
scattering of direct beam, leak from other
diffractometers, and so on. We have measured
the background in various kinds of conditions
and evaluated the components of background.
50% of Gd doped 200u.m thick NIP was put at
the detector position and at 20 = 40° and the
distance from a sample was 200mm. The
wavelength of neutron was 1.06A. A tetragonal
lysozyme crystal grown from D2O solution was
used as the sample whose volume was 4x3x3
mm3.

The total background at the detector position
was classified into four groups for the
convenience of the planing of shielding method.
The first one (Bl) comes from the environment
radiation. The second one (B2) consists of leak
from other diffractometers and spectrometers.
The third one (B3) is composed of leak from a
flight tube at BIX-1 site and scattering of direct
beam at a beam narrower and the air. The forth
one (B4) comes from the sample itself. Bl was
measured during suspension of the reactor. To
determine the background of each group the
NIP was exposed under three conditions such as
1) neutron beam on and with the sample, 2)
neutron beam on and without the sample, and 3)
neutron beam off.

The results are summarized in Table 1. Bl
was 0.1 PSL/h/mm2. Under the first condition
the intensity of the total background
(B1+B2+B3+B4) was measured to be 15.9
PSL/h/mm2. B1+B2+B3 was obtained to be
13.4 PSL/h/mm2 under the second condition.

B1+B2 was determined to be 1.8 PSL/h/mm2

under the third condition. According to these
results Bl, B2, and B3 were determined to be
1.7, 11.6, and 2.5 PSL/h/mm2, respectively.

Shielding from y-ray must be taken into
account because NIP is sensitive to y-ray. Bl
could be restrained by shielding the
diffractometer with B4C and Pb bricks. 20mm
thick B4C reduces neutron background to 0.1 %2)

and 30mm thick Pb does y-ray background to
10%3). These bricks could also shield the NIP
from the background originated from the beam
narrower and the flight tube. The neutron
background from the air scattering of direct
beam might be repressed by putting a cylinder
containing He gas just behind a sample on the
way of direct beam. To reduce the forward
direction y-ray background we plan to attach
lmm thick Pb film in front of the NIP, which
effect has been well proved4'5).
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No.

1
2
3

perimental condition
Sample

with
without

Beam
on
on
off

Source

B1-B4
B1-B3
B1,B2

Bl

Intensity
(PSL/h/mm2)

15.9
13.4
1.8

0.1

Table 1 The experimental conditions and
corresponding sources of the backgrounds and their
intensities.
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