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ABST.IUCT 

... ;.:· ·1:·' 

The multiplex pulse-height aoalyzer system ;allows a ~ingle mhlti-
- .. ' 

chaanel pulse-helpt analyser to an.alyae and recorcl the spe-ttra slmaltaneoualy 

from several detectore, presenting the l'eeultan.t data on pape• tape or in 
othe.~r readily usable form. Thla aUows a mol'e ecollomical utlUzaUoa. of 

pulse.hel&ht awmly~ than. can. be eUecte4 by cou,Uos a sepal'ate pulae-helpt 

aaatyme:r to each detector, as has been Clooe prevlO\taly. Thla eyste:m caa be 
employed ic thoee laataues where the ml.llldJilum count•rate ca,.btltties o£ aa 

analyzel' are not being fully utiUzed. i 
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The hlch coat and aeneral ehort eu.pply of multic:hana.el pulse•hetaht 

analyzers lor nuclear research makes dea!!'able the utUizattcm of these 

lnatrumen.ts to the fullest extent possible. Ift•'lftanc:es whezte the maximum 
' count-l'ate capabUittea of aa aftalyaer are uot fully utUte•d• the mU:lttptex 

pulse-helabt analyzer system is teehftlcally tea&lible a&d ecoaomlcaUy desll'able. 

This system allows a sluale multichannel pube·heiaht analyzer to analyze aa<i 

record the epeetl'a elmultaneou.aly from several detectol'e, preaentiq the 

resultant data in readUy usable form. 

In certalft type e ot experiments U is deail'abte, tor time eoil'icideat 

reasons, to ao.alyze several samples simultaneously. The multiplex ayste.m 

works well ln these experimeat1 because lt caa record time, aloila 'With cletectOI' 

and energy blformation. as the ev• \lft('lftr study occv, thua allt.wlnJ balt-We 

information to be obtained. 

The Multiplex !fstem 

A multiplex pulse-height analyzer system is comprieect of the ba•lc wdts 

shown ic Fig. 1. The aiaMle oripn.ate in the several detectol'a ao4 are ampU­

fied ift their individual pzoeampllfiore and amplifleJ!e. The output ·o£ eaeh 

amplifier ls spUt, part of the siaaal going to the eo4lng circuit alid part golnt 
I 

to the mixer-amplifier, aDd 00 to the analyzer for sorttna. The amplitude 

information of each analyzed event is ·llen,t from the analyzer to the recordina 

device. Simultaneously the cO<Ilng clrc:Uit provides the recorder With a -

signal tdeatifying the detector in which the event being recorded occurred. Ae 

the ln.formation h stored by the recorder, the time ol the evoat•e O<:Curcn.tce 

is recorded. The aulyzer i11put is made aell•bloc:ktng so that no ambiguous ol' 

incorrect imormation wUl 'be stored . 
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The detectors may be scintillation detectors or ionisation chambers or 

any device to J)roduce the <ieeired rilnal pulse. The preamplifiers ancl 

ampUflers are conveo.ttoaal circuits. raislft#J the eisoal. le.vel to the order of 

volta. The mixer-am.pW'ier has a passive mixer (a reeletor utwot,k), and 

a wiradow amplifier to deliver a. suitable aisn.al to tho pulse-helght analyzer. 

The pulse-height analym.er used must be able to supply co4ed pulse .. 

height information to the recorder. Either a biased cliscrimlaator or heipt­

to-time type of analyzer may easily he modified to supply the required 

sign.ab. 

The coctlng circuit consists of a coincldecu:e amplifier and trlg,1er pair 

for each information channel or detector. Wben\ever a detector amplUier 

ouppliee a signal to the co~ing circuit and the mixer-amputler pa.ssee it oa to 

the pulse .. height analyaer, the coding circuit h ,,uowed to get1erate an 

identlfleation signal aa4 send it to the recorder for sto:rage. 
Time data are fed into the reeordel" coatlraueuely .. Theae may be "clock 

timett, dme from end of bom.baJOd.ment, tbne from en.d of chemical separation, 
. . 

etc. Time datum is stored enly when an'event ocf!ure and is aulyzed. The 

recorder "etore 11 command comes from the anatyze.r after ·it bas analyzed and 

coded the pulse -height in!orma.tion. 

The recorder may be a paper tape printer. a .paper tape put~crb. .or a 
~ "·. 

magnetic tape roeordel'. The use of punched eal'da was rejected is primary 

stora1e because of the relatively slow rate of storage at one event per card. · 

Practice 

To teet the wor'ka'bllity ot the multiplex idea, a system was assembled C)f 

exieting components. The coding circuit wae the cmly aew type of equipment 

needed. The pulse-height au.lyzer usee! waa a Los Alamos-d.esicned 100-channel 

helght .. to-time model. 1 Ualng thle an.a.lyser allowed convelllent decimal tafor• 

mation to be supplied to the recorder. 

The recorder used was a Clary parallel-entry paper-tape priate~~ The 

prlater eontained a synchronous motor driving an aecumul&tor which printed elapsed 

.. fiime .. ,,~ wherever detector &nd cbanuel-oumber data were prlutod. The Umel' 

could be preset to start timing from any deeired time. Detectore wel'e 



-5-

r · identified on a column of letters. A second column of letters ldentUied 

pulse generator pulses, which eoultll be fed through the syste~ durin& experi­

mental runs to keep a contlnuoue check on the proper operation of the system. 

There were three columns of numbers available for pwse-heitht use. Only 

two were used on the first eyetem. 

Composite data were stored in. 100 Socleco reahters in the pu.lu-height 

analyzer. 

Results 

Tho system has been operating sathtactorily on a routine bash for 

approximately one year. 

The unique characterhtics o£ the eyatem were ueed to advaatage by 

Ghioreo. et al, in the discovery of element 102. 2 In their proeedve it was 

required that five radioactive aam.plea be aaalyaed almultaaeoaaly.; With the 

multiplex pulse-height analyzer system lt wa.s possible to make the deaired 

measuem.ents !or ld&ntifyin.g the atoms collected 'by the eapertmental equ.lpmeftt, 

and thus to determine tbe bal£-lile e£ the isotope of element 10!. 

A new system is beina assembled u&ia.a a Penco PA·4 height~to ... time 

converter chaael&, binary chaan.el-number info1'mation., and a magoetic•tape 

recorder. An electronic clock will aupply time data. By u.eiaJ maanetie•tape 

storage a gain will be made in the maximum. allowable rate of <lata accUDlulatlon .. 

Automatic procest~ina of stored data will be poeeible. 
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Fig. 1. Multipl~ block df:ttttram. 
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