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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not nccessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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NEUTRON RADIOGRAPHY WITH A MULTIWIRE PRO?ORTiONAL-
CHAMBER-~PERFORMANCE AND.PROJECTIONS*
| | Summary . |

A multiwire ﬁroportional chamber with deléy-line readout can be employed
for electronic-neuﬁrdn—rédiographic imaging in a sensifive, highly seleétivé,
modefate-résolutibn systém whgre low-intgnsity thresholdsband'high inférmation'
yield per unit héutron dose are important-conéidefations. ~ﬁach detegﬁed event
may be stored in an array for later maﬁipulations such as‘backéfouﬁd subtraction,
image enhance@ént, or statisticai interpfetation. “ N

The basic system~is equivaient to an N x N array of 1- to 2-mm2 neutron-
sensiti&e préportional chambers. Independent of chamber size, signal detection
and position 1ocation require only a single integrated detector and three
amplifiers. Oné amplifierlprovides a prompt signal indicating én ionizing event
énywhére in the chamber, and the other two each receive signals from delay iines
which'are capacitively coupled to each wire of one of two orthogonalbgrids tﬁa£
serve as cathode or anode planes of the propprtional'ghamber. The tﬁo anaiog '
timing.signals.are then processed for display or storagé. Neutron sensitivity
is achieved by coating the inside surfaces of the chamber Windows Wifh neutron~
to—chargéd;particle converting material. ‘The method ﬁsed for calculating the
effiéiency andfresolution‘characteristics‘of suéh a coﬁverting surface togéther
with a more detailed description of the electronic‘system is given elsewhere,1

The performance of a smail ﬁatural-boronjlined, pfdtotype'chamber, 3 x 4-cm
sensitivé area,'ﬁas been tested for thermal-neutron iﬁaging. With 2~mm wire
épacing and a single neutron éonverting surface. we héve achieved 0.5% detection
effiéienc;‘and E—mmle—90% resolution of a Cd knife edge or a tﬁcite Step;'

An example:of image dualit& and ianrmation cén;ent is sﬁown in’Fig. 1.
Fach neutron détected is;iméged aé!an analog -dot on an oséilloséope‘face. The
pfototype chamber has also been‘useavto;obtain_quantitative'measurémeﬁts of
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Lucite-step thicknesses. As with ény eléctroﬁic counter-the precisioﬁ'dfisuéh

measu;ements_is limite& only by counting statistics anq background.
Extrapoiatiﬁg the measured efficiency of this Chambe# to one ﬁith two

optimum~-thickness converting surfaces of‘either loB for slow neutrons or CH2

for fast neutrons, we may predict the following efficiency characteristics: .

Approximate neutron dose at

Neutron Efficiency s ~chamber for a 1 n-mm™2 image -
spectrum : _ (%) v (n-cm™2) ' Agﬁmrem)..
Thermal ‘ g - |  Lhx 107 | '1.5_><_1o_'3
1ev L2 ' o 8.0x 100 8.o-‘><_ 16'3
Fission . _ - 0.2 » >5.0 X 104 1.7 . |
14 Mev o 0.6 | 1.6 x-'lou. 1.1

1 ' : . . . '
A 25~ X 25-cm, two-surface OB chamber with 1l-mm wire spacing is under-
construction. The converter-covered chamber windows are easily interchangeable
and will permit testing of a fast-neutron converter also.

Figure Caption

Fig. 1. Electronic images of 5/8-in. stencil letters cut in a 20-mil Cd sheet.
Images (b), (c), -and (d) were all taken with the same oscilloscope

intensity setting. Image (a) was taken at a lower scope intensity,

The horizontal-lines are images of the anode wires and are character-’

istic of such multiwire chambers. (Refs. 1 and 2). =

Footnote and References

* Work done under the auspices of the U. S. Atomic Energy Commiésion
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2. R. GROVE, K. LEE, V. PEREZ-MENDEZ, and J. SPERINDE, "Electromagnetic

Delay-Line Readout for Proportional Wire Chambers,'" Nucl. Instr. Methods

89, 257 (1970).

(c) ~2 dots/mm?2 (d)~Idot / mm?
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Fig. 1



i N .3 - v} f J ) )

LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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