Lawrence Berkeley National Laboratory
LBL Publications

Title
Neutron Radiography with a Multiwire Proportional Chamber--A Status Report

Permalink

bttgs:ggescholarshiQ.orgéucgitem47zm4glfg

Authors

Valentine, Kenneth
Perez-Mendez, Victor
Kaufman, Leon

Publication Date
1973-02-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7zm4q1fd
https://escholarship.org/uc/item/7zm4q1fd#author
https://escholarship.org
http://www.cdlib.org/

LBL-1582
la”

Submitted to American Nuclear
Summary

Society Meeting, Chicago, IL.,
June 10-.15, 1973

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

[SCCTN
F AN

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

February 1973

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

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

“J

Liewrwing 286G -T1dT



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_RADI'OGRAPHY WITH A MULTI- WIRE PROPORTIONAL

CHAMBER--A STATUS REPORT "

Summary
Previously reported p‘rototype studies 1’ 2 have been extended throﬁgh

the construction bf 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'plai;le consists of a par-
allel array of 43 pm-diameter gold-plated tungsten"wir:es- separated from
each other by 4.5 mm but terminating electrically in common on an
outer frame. The outer, cathode griés consist of 37 pm-diameter wires
separated from each other by 41 mm. The two outerinps't érid planes have
their wire axes mutually orthogonal. The proportional gas used was 93%
Ar and 7% methane. The inner faces of the chamberv Qindows are coated
with 10B to achieve neutron sensitivity. A signal that indicates the occur-

rence of an ionizing event in the chamber is obtained from the central

“plane. The two outer grids provide the spatial information. Each wire of

the orthogonal outer planes is coupled capacitive.ly to an electromagnetic
delay line. The time interval between the occurrenéé of the central grid
signal and thg delayed cathode signal determines the location of the eventin
each of two orthogonal directions. This information may eifher be digitally

encoded for computer storage or converted, by means of time-to-amplitude

converters into x-y deflection pulses for an oscilloscope 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 image in Fig. 4. The single B conversion screen con-

verter used for obtaining this image was made simply by embedding
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powdered 10B.(92% enriched) ih do.ubble-sided maskihg’f tape placed on the in-
side face of one of_ the chamber windo'ws.'-rThe c'onvex;t‘er,v_rnade in this man-
ner c.at.ised no observed electrical problems; had a meah' thi‘ckhess of 4 |
mgm- c_m-z, ,ahfi gave a rheésoreo useful oonﬂve.rvter _effieiehef of 29% . The
re solotion characteristics ofvthis large"r ch‘a.rnber.are'. ep‘p'roXil_"nately the
1,2 o

same as those of the small prototype prev1ously descr1bed Improvements

- in converter construction as well as the add1t1on of a se condvconverter are
expected tov1nc‘re ase the eff1c1ency to a value'closer to the ca_lculated 7/9 .
Increasing the gas density; eifher by pressurizing 'the'ehamher or by using
a heavier gas such as xenon, is expe cted to 1mprove resolutlon by shorten-

ing the alpha part1c1e track lengths

Figure Caption

F1g 1. Neutroh.radio'graphs of an alurnim.un-case'd.el_e'ctric drill. (The
,.sc.:re.w in ‘the drill chuck is made from nylon.)
(a) I-iigh resolution film-type neutron r'adioé;aph requiring approx-
1mate1y 1010 n/crnz. | .
(b) ere chamber 1rhage as produced by a suc-ce svs1on of points
d1sp1ayed on a converl_tlonal oscilloscope. Not_ev.vthat the wire
chamber imege while not showihg fine detai.l.si such as the threads
on the nylon scfew nor ’.che features of the brﬁShhousing can show’
lafge"r fea'vcures,suc_hvas the grease in the gear .vbox and the plastic
componen’_cs of the trigger mechanism. The,.v;_i.fe chamber image
required 10~ -5 the flux of the photographic'irheg-e and corre sponds
to v 20 detected neutrons per square m1111meter "An image of

1-2 n-mm” 2 shows essentially all of the _same fe'atures-but has a

more grainy appearance.

1%
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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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