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Summ~ry

A ne,wly designed portable multi-channel analyzer
(FiCA) has been developed at Los Alamos that I,JS much
improved physical and performance chJractcristics over
previous desi$ns. !iamely, the instrument is very
compect (25 cm wide x 14 cm dtep x 21 cm high) and has
a mass of 4.2 Kg (9.2 lb). The device has 1024 chan-
nels and is microprocessor controlled. The instrument
has n:ost of the stand?rd feat[~-cs of present labura-
tory-based pulse height analyzers, including CRT
display, region of interest integration, etc. Battery
life of the liCA is nearly eight hours, with full
charging over night. An accessory case carrjes a small
a(ldio cassette recorder for data storage. The case
also contains two different NaI (Tl) detectors.
Another case contains a 10: efficient hyperpure
germnium (tlpGe) deccctor for very high encr y resolu-

?tion g~nmla rzy spectroscopy. That detector commer-
cially available) is DortJble and can carry eno~gh
liquid nitrogen for 10 hours of field use. A1l neces-
sary electronics to acquire d~ta from the various
detectors are located on the det~ctors themselves, No
a~Jitional power supplies, Nlf-!equipment, etc., arc
r,eccssary for field operation.

I. Introduction——____

AS part of the continuing radiation monitoring
instrumentation development progrdm of thr Ilcalth
Research Division at the Los AlaII;osScientific Labora-
tory (LASL), we have developed a truly portable, full
capability, multi-channel analyzer (t,!CA). The orta-

Ible I;C?,is the latest development in a seriesl- of
recent portable instrumentation designed at LASL. The
FICA, along \/ith an accessory package containing two
small P!aI(Tl) detectors and an audio cJssette recorder
for data stor~gc, provide a co;i;]l~tcdaLa acquisition
cap~bility in the field illa configuration thdt is
convenient, as well as powerful . A porl~blc hyp,?rpurc
germoniulil (!ipGc) detector is included in a scpfiratc
acccsso~-y packoge. The goal of the HCA dcvelo:mipnt
program was to provide a portable NCA tha: was sophis-
ticated, yet simple to oller~tc by non-gamwa-ray spec-
troscopists. In addition we have designed the signdl
input req!uirc:~,cntsco bc gerleral in na~.ur~~,making tile
HCA applicdblc to m?ny types of rldialir)n detectors
as well as othur voltJgc-producing Irvices (3 v. input),

in appl icfltion and featurc~, bllL not C.lcctronic
r.lcsiqn,this I;LA i; similar to thlt dcveloprcl sever~l
ye,lr~ ~qo by l,;cGi~j,on.7 Th,ll dcsir;n wfls not nliCrO-

proce~sor-b~:cd ?nJ the unit, which includccl the 11][
detector Jnd Cdmcfa (but 110 othur d2tJ-rccordin,l
dcvicr) w~,ighud ~pproximatc]y 37 lb,

II. KCA: General Description—-- .——

The portable PICA is sho’m in Fig. 1. Also sbo’,’n
in the figure is the first accessory case that nor-
mally contains two srmll Nal detectors (one 3 rrp ~hick,
one 37 mm thick detector) and the audio casssttc
recorder (not shown). The accessory kit as shct;n
weighs approximately 6 lb. The tlCA (left side Fig. 1)
weigils 9.2 lb (4.2 Kg). Also sho,m in Fig, 1 is a
port?ble HpGe detector for high resolution garma ray
spectroscopy For field use, all nece;sary equir-?n~
are containe< in the HCA and accessory C?SCS. For field
op~ration of the HpGe, the high voltage supply, prea:np,
and amp were all located on the detector. An addi-
tional battery supply was added to the t!pSe carrying
case to allow sufficient t~tal battery lifetir,e
(approaching eight hours continuous use) using tt,c
HpGe. Figure 2 shows the IICA with its outer c~s:
remuved to exhibit the r.echanical detailj of the ~nit.

III. IdCA: General Electronic Desion—.—___ .—

The in<tru:nent is microprocessor-controlled
(Motorola 6892) ara has 1024 channels ofnmory (?!3
bits each). Exteqsion to 4096 cbanncls is straight-
forward but to date has not been attempted. The ADC
is of the Nilkinson design and uses a 20 ;;iizclock.
As shown in Figure 2, the NCA is keybaard-controlled
and has many of the features af colcmercial labar?tary
based instruments, including CRT display. A single
cursor marks the locations of srl~cled ch~nncls, and a
LED display gives each channel n~:b,:r (location) tnd
dots contcnt~. Nultiple region; of intere~t ~nd inte-
grals (via intensified regions of display) ~re also
provided for on-site data an~lysis. Henory rcgi~n; of
full, halves, and qilarters arc provided.

Data stor~qe is via zn ordinary audio c~ssette
recorder. Data transfer rate is 300 baud with 10 bi:s
per character, with 8 charactc-s per channel, Tkc
entire 1024 mcn!ory thrn takes ~pproxinlntely 0,6 r:in.
to transfer and record, with six spectra storaqt, c~pa-
bility ptr 30-nlinuLc casse~t~ tape. The d~ta is
form~ted on thr t~pc ,,:i;q -Landi,rd r[t:cive mod?.,
tonl?s. This can then D> e:.e,-t~dinto any coIIput:r
using an ordinary Il;odcM.

The NCA is r,owere,lhy J sinqlc 6-vJl t Gel C?l 1
with ?.6 amp-hour rating. With no displays turn~d on,
the NCA dr~w~ 250 n!-1. With the displays on , th.?
current dr,!wn is 750 C:J. TI]c n)~i~t~ is C~9S, hut cot
the l)]icln;,~.ucc,ssol-.I!c are told th~t CKI> micrc< arc
going to Lc avdilable very soon, This ~~?[ilddrr;] the
current dp~lrnxi;-~tcly 100 rla. A bl,lnkinj fe,lturc is
incl(lrlt,dth,lt shuts off tbc CRT disl~lay Jftcr t,,~
minutes and tll~ LEI) display ~ft,?r ten sccondj. ,,i:h
all di>p],lys off, tt,” f!CA trJtt,.r~/lireti’-~ is f,,:?:’ly
ei;ht hO’Jrs. A battery chlrqtr is incluc!!d ill t-~
fi]’st uccv~r,ory pdc}. a[;cond I.CC,II:I.,:CStrc ::(A o,?.
night.



khile pcrforrmllcr tridls drt’ only 00:/ L?ginnirlql
stability, differenLi,]l nonli:lc~rity, etc., appr,lr to
be s,ltisfactory for high energy rt!soloLion applica-
tions.

IV. Us? and P:]:,l;c.lt.inn-.-—— —.

Anyon~ working in the ~rea of noclc,lr raJiJtion
Spcctroscupy recognizes the benefits of being ?Ile to
acquire and analyze oul~c heiqhc d~ta in the field.
Are~s of application include h+?slth physics, en/iron-
mentJl monitoring, radioactive w.?st.emanagereu~,
mineral prospecting, and nuclear saf~gu~rd:. Typica~
typss of data th~t can b~ acquired with Cne portable
FICA is represented in Fig. 3. Fig. 3 shows a low
energy photon spectrup acquired with a thin planar
HpGe det~ctor and on L41Arn sour-c?. The vat-ious photon
lincj of intcr?zt are labclrd. L.’hilethis pJrticul,~;
detector was not of the portable variety, the spectrum
is reprc?sent~tive of th~t obi?inahlc with hand-held
detector/dewar cnnfig{lration~. Our pl~ns dt this
point are to h~ve tle NCA manufactured co~wercially.
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1. The portable FXA is located on the left; the
portable !i~~e detector is in back behind the
standing liaI detector; the accessory case
for the Uar detectors and the audio cassette
recorder is in frol]t on the rirjht. .. . .
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