F | ,j 2 4 ]

Submitted to American Nuclear LB1.-1582

Society Meeting, Chicago, IL., Summary
June 10-.15, 1973 ) /
, c

NEUTRON RADIOGRAPHY WITH A MULTIWIRE
- PROPORTIONAL CHAMBER--A STATUS REPORT

..~ .~ Kenneth Valentine, Victor Perez-Mendez,
- Leon Kaufman, and Selig Kaplan

ot February 1973

Prepared for the U.S. Atomic Energy Commission
under Contract W-7405-ENG-48

~ A
For Reference

Not to be taken from this room

\ } /

Arewrwing 2863 -1471



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 MULTI- WIRE PROPORTIONAL

CHAMBER--A STATUS REPORT*."

Summary
Previously reported prototype studiesi’ 2 have been extended throﬁgh

the construction of a 25 cm X 25 cm neutron-sensitive multi-wire propor-

tional chamber. .The basic chamber consists of three parallel wire-grid
planes in a gas-filled envelope. The central, anode plaﬁe consists of a par-
allel array of 13 pym-diameter gold-plated tungstenv wires separated from
each other . by 1.5 mm but .terminating electrically in commeon on an
outer frame. The outer, cathode grit'is consist of 37 pym-diameter wires
separated from each other by 1 mm. The two outermost érid planes have
their wire vaxes mutually orthogohal. The proportional gas used was 93%
Ar'and 7% methane. The inner faces of the chamber v;)indows are coated
with 10B to achieve neutron éensitivity. A signal that indicates the occur-
rence of an ioni'zing event in the chamber is oBtained from the central
plane. The two outer grids provide the spatial information. Each wire of
t};e orthogonal outer planes is coupled capacitive.ly to an electromagnetic
delay line. The time interval between the occurrenée 'o_f the cen’crél grid
signal and the deiayed cathode signal determines the loéation of the eventin
each of two ori;hogbnal directions. This information may either be digitally
encoded for computer storage or converted, by means of time -to-amplitude
converters i_nto x-y deflection pulses for an oscillosc0pe display. (A more
complete design description may be found in Ref. 2.) An example of such
an oscilloscope -displayed image is compared with a high-resolution Gd- |
screen photographic imagé in Fig. 1. The single Bvéonversion screen con-

verter used for obtaining this image was made simply by embedding
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‘powdered 10B (92% envriched)‘ in double-~sided maskihg':taloe_f placed on -the in-
side face of one of the ehambe‘r wi_ndo'ws_.‘-‘The c'on_verter made in this‘man—
ner caused no obsefeed electrieal-problems,v hadbe. me.ad thivckr}ess of 4 |
mgm- c_m-z, and gave a me as'ured usefdl :c.on.x./e-_rter veff'ic:ien.c):r of 2% . The

‘re solutioh char'acteristics of this larger 'ch’amber are 'approﬁlcimately the
1 2

same as those of the srnall prototype prev1ously descrlbed Improvements |

- in conx}erter construction as well as the addition of a se cond converterv are
e:?pected to increase the efficiency to a ve.lue closer to the calculated .'(% .
Increasing the ’ga..sv den.sity'_,‘ either by pre"s surizing the : _chamher o»r. by using
a heavier gas ,.sueh_as xenon, is expected to improve resolution by shorten-

ing the alphé-pafticle track lengths.

Figure Caption

Fig. 1. Neutr‘on rédiogi‘aphs of an aluxninu.rrvl-cased.electric drill. (The

‘lsere‘w in the drill chuck is made from nylon )
(2) ngh re solut1lon film- type neutron rad1ograph requ1r1ng approx-
1mate1y 1010 n/cmz.
(b) W1re chamber 1me.ge as proddced by a. suecess1on of p01nts

_ displayed on a conventlonal osc1lloscope.l Note that the wire |
chamber ims,vge while not showing fine detaill_.s" stlch as the threads
on the nylon screw r.10r> the features of the _brush housing can show

' 1afge'r features such as the gf-_ease in the gear‘l:box'end the plastic
components_of the trigger me ch.anism. The ‘v_./.vivt'e charhber image
requlred 10~ -5 the flux of the photographic'.irhe.ge and corre sponds
.to v 20 detected neutrons per square’ m1111meter An image of

1-2 n_—rnm -2 shows essentially all of the same fe-atures.but has a

more grainy appearance.
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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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