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COMPUTER-BASED PLUTONIUM
WOUND MONITOR

D.A. Waechter, R.J. Brake,
D.5. Vasilik and B.i. Erxx.la
Los Alamos ational Lavboratory
Los Alamos, New Mexico 87545

SUMMARY

A new plutonium wound monitor has Deen
deveiopea ar Los Alamos to upgrade a system
<n1zh  has been in use for acout five
years. The instrument, called a
Computerized Wound Screening System, 1S
designed around a reaaily availaple

personal computer. It lncludgs a
full-function 256~channel pulse heignt
anal;zer and sofrtware necessacy to

calculate plutontium and americium activity
from a spectrum. This new System provides
medical ana health pnysics personnel with
co.3iderable [lexipilty in reccgnizing and
recording situacions where A wound incurred
in a plutonium processing facility might De
contaminated. This fler.bility includes
fasc, accurate ueterminacion of
contaminants itn a wound, hard copy printout
of —results, and full ©patient logg..g
capapilities via flexicle disk storage.
Use -~f a low «cost computer greatly
simplifies hardware and software design,
ana makes Juplication of the instrument
very simple and lnexpensive.

FUNCTIONAL DESCRIPTION

The plutonium wound -onitor is Showr
in figure 1. ftv is bullt 3round a TRS=3D
home computer wnicn has full coior d:.splay
capapiliey. A <©O0.0r uhit was chosen
sucause o5f the many advantages in having a
full <clor 4d1splay. These ‘- ~-lude the
ability to 3ee Jdetalls ln a <olor spectrum
easier -han in a Dlacx and white spectrum.
the aoility to Jdispl*y inaividual regions
of interas- in Jifferent colors. and a more
atrractive ovaral! screen apoearance for
benafi: 2f the us er. Additian of a daca
acjuisition poard to the DE3i< computer
system turns the unit Llnto & 2%6 -channel
pulse nheignt analyzer with (five spectrum
memor les, useful for storing various
calipraciol ang bpacxground spectra, Lacn

Spectrum <an have up to three regions of
interest whicn are nighlignted on the
screen in different colors. Signal
acquisition time 1ia controlled by two
software timers, a preset timer and a live
time ZJounter. Using the preset timer the
operator <an set a signal acquisition time
fram 1 to 55333 seconds. The live time
Sounter xeeps track of elapsed time while
input pulses are peing processed, and will
keep the system running until :ne live time
value 18 equal to tne value of the preset
timer. Signal processing thnen ceases, and
control of the instrument returns to the
main BASIC program which is responsible for
calculating plutonium and americium
activity, and storing the data on the
printer or disk.

Included on the internal data
acquisition board is a cnarge sensitive
preamp and programmable & - 2590 volt bias
supply which {s wused to operate the
photomultiplier TubDw (PMT) -pased wound
prope, a sodium {odide Jetector. The hign
voltage Dlas can be set Dy the user either
from the wound analysis software {n the
instrument or by a simple BASIC command
from ctne computer. Thias voltage supply and
the preamplifier are built in to the unit
to allow the syatem to be used with many
different types of detectors, and enhancer
the usefulness of the instrument as a
general Purpose pulse height analyzer as
well as a wound screening system,

A flexible disx and line printer are
provided for operating the system and
documenting resuits. All cthe wound analysis
software 138 stored on the main system disx
along with calibratiin dJdata and previous
regian of interest anac 7ign voltage values.
Data relating to the pat.unt, Such as name,
date of analysis, and results of sequential
woufid ehal;3@s with pertinent commentd, can
also bDe 3dtored on the disk. The line
printer (s included to provide A permanent

record o>f any d4ata the operator chooses to
store.

ELECTRONIC DESIGN

The data acyqgulisition board which
transfarms the perzonal computer into



a pulse height analyzer is shown in block
diagram form in figure 2. It 18 of
standard pulse height analyzer design with
a few enhancements to allow full use of the
accompanying personal computer, The
detector normally wused is a .5 inch
diameter sodium iodide (Nal; crystal
coupled to a PMT. Pulses from the detvector
are coupled to a charge gsensitive
preamplifier and shaping amplifler. From
the erhaping amp the pulses are fed through
a buffer amplifier to & peak holding
circit. The peak value in the peak holding
circuit is sampled by an B-bit Wilkinson
type analog-to-digital converter, which
converts the pulse amplitude to a digital

word, The output of the converter is then
sent to the computer, which reads it and
increments spectrum memory contents

according to the amplitude of the pulse.

Detector blas is supplled by a
commercial dc~-dc converter module. The
convertar will generate up to 3000 volts
with an {nput of 12 volts, although the
output in this system has been limited rto
2508 volts. The b'as supply ls made
user-programmable oy addlition of a
digital-to-anaiog «converter <circuit to
drive the input side of the high voltage
supply.

A gain control circuit has been
{ncluded {in the design of the data
acquisition board. The fun.tion of the
qain control is to enable the computer to
remutuly control the gain of the signal A/D
converter. Thia gives the nperator the
abllity to ~at the gain of the Ilnput
circuit In softwaro, and a'so gives the
system aucto calibration capability, since
the location of peaks in a callbratlon
spectrum can be wmet by adjusting A/D
converter gain automatically.

Communication between the data
acquisition board and the computer |is
controlled by a device malect circuit. The
rurpose of the device select logic Is to
select the different functions available on
the data acqulsition board. The device
se)ect circuit, wunder software control,
selects whether the computer will
communicate with the signal input circuilt,

hlgh voltage bias supply, or gain control
circuit,

CONCLUSION

The Computerized Plutonium Wound
Analysis System was developed to improve
signiticantly on earlier wound analysis
designs. It has been designed to automate
many of the calculation and calibration
procedures associated with plutonium wound
monltoring, and to give the user a
reliable, self-checking system.
Incorporation of disk astorage and a line
printer simpllify record keeping. Usc of a
readily avallable home computer and
peripharals in the design have resulted !n
a gsystem which, in ©preliminary fleld
testing, shows every Indication of being
comparable in detection efficiency and
stabllllty to the previous wound analysis
system, at considerably lower overall cosc.

ACKNOWLEDSEMENTS

The authors wish to acknowledye the
assistance of Radio f.ack, a division of
Tandy Corp., Fort Worth, Texas, for thelr
technical support in the development of the
Wound Screening System. Our thanks also to
Mike Wolf of Los Alamos for considerablas
assistance In development of the systen
hardware.

REFERENCES
D.G. VASILIK, R.W. MARTIN, AND c.J.
Umbarger, Heelth Fhymics 35 (1978),p. 577.
Frig. L. Computerized Wound Screenlng

System

Flg. 2. System block Jiagram



Fig. 1. Computerized Wound Screening System




COMPUTERIZED WOUND ANALYSIS PROBE
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