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.COIPUTER-BA5ED PLUT5NIUM
WOUND ~ONITOR

D.A. Waecnter, R.J. Brwce.
Ij.G. ‘J?ISI1lK ana B.:{. ErKK.la
Las Alamos Naclonai LaDoracor;’
LGS Alames, Neu Hexico 37545

SUMMARY

A new pldtonitim tiotind monitor nas been
deueiapea ar LC$S Alamo:s:o ;~rratie a sYsrem
-n 1,:.5

1
has been in aootic five

years. The inscr,umenc, tailed a
,Campocarl zed Wotinti Scr9eninq System, is
deslqned arounti a reaaliy avallaDie

personal computer . It lnclucies a
full-function ~~~-.cna~nel pui se nelqnr

analfzer and software necessary co

calculate pluronlum and americium acclvl~Y
from a spectrdm. This new system pro*Jldes
fnealcal ana nealcn pn.fsics personnel witn

co.lxliieraDle LiexiDilcy in reccqnizinq and
recording Slruaclons wnere a wound incurred
in a plucanlum processlnq facility miqnc De
conramlnaced. TIIiS flex.oilicy lnclude$
fast, accbirace ,JeCeKm:naclon of
con~amlnanrs In a ‘wound . harj cop-f Prlncout

rJf result3z and full patient lolqg:..q
capaDillcies OJla flexlele disu scora9e.
Use *f 3 low cost cmpucer greatly

simplifies nardtiare and software deslqn,
ana ma~es iupllcacl~n of tne instrument
,Jerj simple and lnexpen31ve.

FuNc:Il)NAL DESCRIPTION

Tne pluconi~m =*ound =onlcor 1s stIowF

in figure 1. Xc 1s DU1lC lro~nd a TRS-3il
~Ome compdcer ~nlcn nas foil color d:3pla=f
capaoillcy. A L-o:ar tinlc was cnosen
-gcause .>f che many advantaqea in navlnq a
iull color 41splay. These I--luda cne

aDlllC~ co 3ee Iecaiis in E .coior speccr,um
●asier tna~ in a o13c* and tinlcm spectrum.
tn~ ao~lici to JISP1*Y lnalvldual reqlan~
of lnteres: in ~ifferent colors. and a more
attractive ovorsl! screen ●pocarance for

benatl: af cne us=er. Addlc13n at a Iaca
acqulslclon Doard co the Dc31C COmRtiCer
system turns the ,Jnl c into a 2S6-channei
pulse nqlqnt analtzer Wlcn five spectrum
memorle*, useful for scorlnq various
callDraclol ana Dacwqrsund spectra. Eacn

spectrum can nave tip co mree regions of
incere3r wnicn are nlqnlignted on the
screen in different colors. Signai
acquisition time ij controlled ray two
Soft=-are timers, a Preset timer and a live
clme counter. Using cne preset clmer the
operator can sec a signal acqulsltlon time
fr=m 1 co ij5SLlij seconds. The live time
cotincer Keeps trac~ of elapsed time while
iripuc pulses are oeinq processed, and will
Keep cne system running until :ne live time
value 1s equal co me value of me preset
timer. Signai processing cnen ceases, and
concrol of t~e lnstr-umenc returns co the
main BASIC program whlcn is responsible for
calculating plutonlum and amerlclum
activity, and scoring cne data on Che
printer or dlSK.

Included on th ● internal data
acqukslcion Board 1s a cnarcje sensitive
preamp and programmable 6 - 2500 vole alas
supply wnicn 1S used to operate the
phocomultiplier tLIDw (P~T)-Dssed wound
prot2e. a sodl-um iodide .ieteccor. The hicqn
voltage Dtas can De sec By the user ●ither
from cne wound analysis software in the
lnSCruQenC or DY a simple BASIC command
from cne compucer. This voltage aupplf ●nd
Cne preamplifier are Duilc in co the unit
to allow the $yatem to De used wltn many
different types of detectors, ●nd ●nnancer
cne ,usefulness of che instrument ●s a
general purpose pulse heicjnc analyzer ●s
well as a wound screeninq system.

A flexible dls~ and line prlncer are
provided for operaclnq cne 8ystem and
documenclnq rtsuits. All che wound analysis
software le stored on che main system disx
alanq witn callDraclJn data and previous
reqlan of lnceresc aria hiqn voltage values.
Data relatinq CO cr,e p.tt~”nc, ●ucn ●s name,
date of analysis, anrr results of sequential
uo~fid enalraea wlt:j pertlrietic Commwnts, cen
a190 De srored sn the dls~. The line
printer 1s included co provide a permanent
rec>rd .>f ●ny flaca cne operator chooses co
score.

ELEC?uONIC DESIGN

Tii e data acqulsltlon Board wflLctl
cransforma the perzonal computer Lnco
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a PUISO height analyzar is shown In block
diagram form in figuro 2. It 1s of
standard pulso height analyzar design with
a fow ●nhancmcncs to allow full usa of the
accompanying personal computer. Th ●

detmctor normal!y used is a !.5 Inch
diamater aod i um iodide (NaI; crystal
coupled to a PMT. Pulses from the detector
ara coupled to a charge sensitive
preamplif~ar and shapinq amPlifiOr. From
th- Fhaping amp tho pulses aro fed through
a buffer amplifiar to a peak holding
circit. The paak valuo In tho peak holdlnq
circuit is sampled by an B-bit Wllkinaon
type analog-co-digital converter, which
converts che pula~ amplitude to a diqital
wo cd , The output of tho convorcer la then
aont to the computer, which reada it ●nd
incremanta spectrum memory concenta
●ccording to the ●mplitude of the pulaa.

Detector blaa Ia ●upplled by a
commercial de-de convorter module. The
convertar w1ll generate up to 3000 Volta
with an input of 12 volts, although the
output in thla system haa boon llmlted co
2500 voltn. Thm b’as supply 1a made
usar-proqrammabla oy ●ddition of ●

digital-to-anaioq convorter circuit to
driv~ the input ●ide of the high voltaqe
supply.

A gain control circuit haa b-en
Includad in the dealgn of tho data
acquialtlon board. The fun-tlnn of the
qain :ontrol la to ●nablo tho computer Co
ram~t~ly control tho qain of tho ●lqnal AID
convertar. This glvea the operator th.
●bility to -*C the gain of the Input
circuit In aoftwaro, ●nd a’.ao givaa the
system auto callbraclon capability, since
tho location of peaka in a calibration
●pactrum can b. met by adjusting AID

convertor gain ●utomatically.

Communication between tho data
●cqulaltion board ●nd the compu*er la
controlled by ● device malecL circuit. Th ●

Furpose of the devlcc selact loqlc la to
select the different functlona avallablo on
tho data ●cqulaitlon board. Tho devlco
select circuit, under software control ,
aelocta whether the computer Will
communicate with tha signal input circuit,

hlqh voltaqe bias supply, or qain control
circuit.

C3NCLLISIDN

The Computerized Plutonium Wound
Analysis System wae dmvelopad to improve
signiticdncly on ●arliar wound analyais
dosiqns. It haa baan dmsiqnmrl to automata
many of the calculation and calibration
procedures asaociaced with pluton~,um wound
monltorinq, and to give the uaar ●

reliable, self-ch~ckinq ●yacem.
Incorporation of dlak atoraqe and a line
printer simpllfy recor:o::eping. uac of a
readily availablm computar ●nd
poripharala In the design have rmsultod In
a syacem which, in pralimlnary field
tasclng, shows ●very Indication of beinq
comparable in datectlon nfficiancy and
atabilllty to tha provloua wound ai]alysia
ayatem, at conaldarably lower ov~rall COSC.
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Fig, 1, Computerized Wound Screenlnq
System

rlq. 2. System block diagram



Fig. 1, Computerized Wound Screening System
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Fig. 2. System Block Diagram
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