UNITED STATES DEPARTMENT OF COMMERCE

Rational Institute of Standards and Technology
et Gaithersburg, Maryland 20899-

08 September ATes @ 5107-Hist00C.doc

William W.Moses, MS 55-121
Lawrence Berkeley Laboratory
1 Cyclotron Road

Berkeley, CA 94720

Dear Bill:
Some enclosurea as follows that may be of interest -
1. First S8SCS - Program and list of attendees at what we

retroactively designated the First Scintillation and Semiconductor
Counter Symposium, University of Rochester, July 22 & 23, 1948.

2. 2nd Annual Meeting - Copy of cover of program brochure for "2nd
National Annual Meeting of the PGNS," Sept 1955, Oak Ridge, TN

Question - who knows about the First?

3. 9th Annual Meeting - Copy of cover of program brochure for "9th
National Annual Meeting of the PGNS," October 1962, Detroit, MI.

4. 10th Anniversary (Annual) Meeting - Copy of cover of program
brochure for "Tenth Anniversary Meeting - IEEE PTGNS," October -
November 1963, San Diego, CA.

5. 11th NSS - Program for 11th NSS, October 1964, Philadelphia, Pa
NOW TO PAUSE AND REFLECT -

Item 5, the 11th NSS, was the first of our "annual meetings" to be
designated the NSS and to refer to them by the year rather than by
numerical sequence.

FAST FORWARD TO 1972

6. 1972 NSS - Program brochure for 1972 NSS of the IEEE Nuclear
Science Group, Miami, FL, December 1972

7. 1973 NSS - Copy of cover and first pages of Program brochure for
1973 NSS of the IEEE Nuclear and Plasma Sciences Society, November
1973, San Francigco, November 1973.

NOW TO PAUSE AND REFLECT ONCE AGAIN -

The 1973 NSS program brochure was the first to list the IEEE
Nuclear and Plasma Sciences Society as the NSS sponsor.

AND NOW FAST FORWARD TO Y2K and LYON

Best wishes,
Louis Costrell
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Persons invited to conference at
'ﬁniversity of Rochester

JUlV 22 arnd 23, 1911»80

Ahern ~ Bell Labs

. Mlen - University of Cnicago

Axel " University of Illinois

Barry ~ Eastmen Kodak

Bell  ~Oak Ridge

Bleuler Puxdue ’ . o
Conchine Naval Rediation Lab (san Franciseo)
Gorsort Cormell R o
Costrell Bureau of Standards

Orane

Dana’ o GaT ;
‘Deubsch M, I.T,

Goodsl G.E,

Glover RCA

Hanchett RCA
Higginbotham Brookhaven
Hofstadter Princeten
Jordon Ok Ridge
Kuper - Brockhaven
Lawson G.E.

- 134Gel Office of Naval Research

‘ University of Illinols
Madansky Brookhaven
MeKey Bell Labs ;
Moon University of Chicago
Morton RCA : )
Parlkinson University of Michigan
Ridd Brockhaven
Raimvater Columbia
Seitz Carnegie Tech
Sevick Wayne University
Sheerer Columbla
Street Harvard
Ulrey RCA
Van Heerden Harvard
Wakefield Radiation Counter Lab
Webb Eagtman Kodak
Wiedenbeck University of ¥ichigan
White Bell Labs
Whittemore Harvard
Wilson Cornell

Sands MiT

‘;T"’ " . 5 - .
# pttended conference, Several of the others listed also attendad

but I do not Inow their names.

-
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CONFERENCE ON SCINTILIATICN COUNTERS AND CRYSTAL COUNTEARS |

Sponsored Dy She Office of Nsval Rezearcn, the Atomic
Commzlesicn, and the Universiiy of Rochester

Held a% Bochesd: o, Hew York, July 2

2 23, 1943
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Some. of the reasouns why scintiilation counters as usef‘ul follow:

They are sensitlve. a-varticles and B-perticlss with enmergies gros’ar
“than 0.1 Mev are counted 100%, and gaa.n'as ab energy 1 Mev ars coumbed with ex:

efficiency at least as largs ae whal one would expect from the XK1 sin-Rishing
formls.

. .
They ars fast. The resolving time would seem to lie bebween 1077

and \3.'0"’8 seconda 1 .suitable phosvhors are wgsd. There is no desd $ime.

- There 1z hope thal they moy bs made reasonsbly proporsicnal 1
for heavily ilonizing varticles. Date have been obtalnsd vwhilch irdicat

K A.J a8 6..‘3. tinetion csn be mde betwesn gammm mays s% diffsrent enery

RN o b.'.@ﬁ L)

They .ave veraaiila. Slnes-the TAGSENOT can be szeparaiad from the
nhctoras.ltrpher tube, parsicle countlng can bz effectsd in ssrong fnag‘e.,...f, REERREY
and in restricted spsces. Ruwthermors, the counting volume can bs mede veryr o
axd the })d.""'f ground reduced oroporilonaisly.
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e



]

L

Tastly, these counters sesm $0 be rellsble, rolstively simpla, =
%o have a long life.

The main shortcomings seem o te {a) they will nct
particles; (b) large counting volumes seem lmpractical; {
would aprear $0 be the lower limlt for tims resoiuntion.

Ths characteris tics ana fuanctions of the ua:s.n co::r.mn..n 5 of the oz
illuot“ate& in Figure 1 are

(1) P’ho*‘nhcrs

A very wide variety of nhoqphnrs has ’been investigataed. So far th e

f211 into 2 categories: (z) organic () 4incrgenic. Orgmnic phosthors 2
always to consist of benzene ring corpounda. Light emiusicn from thess ho j_.:

~ takes place in e time less than 0.2 microsecond, and they are ssensitive %o ¢
a and B-particles. Anthracene seems to be as good an inorganic phosphor a@
although nhenantheng, pyrsne and picene are quite effective. Inorganic Qn:»'
seem in the main to consist of activsbted transparent saltz. With the possin
exception of fluorifte, they all have decay iimes greater than 0.2 microssecal:.

¥

3

. .and in general show far greater response to a-particles than o f-varticle:z.

An imoortant charactéristic of vhosphors is that they bn availzble in largs,
t'*‘azzaparent bloclks.

{2) Iighd con&u.ctors o . | !

Fxeept for very small size phosphors, 1igh+ piping zooears 40 be
szm rior %o conventional ovtical systems using lenses and mirrors.. The 13 igns
ri‘ae mst -sublend a large solid angie at the source, must transmit in the neas

uliraviolet, must deliver the light %o a seasi tive vurface of dimensions 1
x 2 cm located within the chotomiltiplier $ube. I% is slso recuired that
-conduetor -not itself act as a Thosphor under high-spzed particle bombardin

i !
¥ i
!

ot

4 q."("
o ,, 4.2 ﬂ

\'f)

- Liscite, quartz rods and a quarbz tube filled with oz,l of higsa Iinda:
have besn used succsssfully. A11 three subsbances sci ntilla*ue weakly when
‘bormvarded with o-~particles. ‘ibe seintillations zre, however, very weax in
Intensisy. and Ffew in-numbder. ’

The efficiency of several sysbems has been tested using a ZnS sor
vrder.c bomcardment and vsing as a measure of lignt intensity the 1P21 phod:
‘current., The following resulis were cbtaired for 3/4% dimmster clear caa*é
Incite rod. '

ol



Sgrzen o% wbe envelops 1004
2¥ of Insite Bxe
byt or ¥ 205
From these data we ceonclude § b"‘.;‘au the trensmission facter is .97 per inch oxd

XFOm
that we have a geometrical fastor {s0lld angle) c‘” .9
¥ineral oil in a 3/8% Giameter guarts tube gave 505 for 12'. Solid

quaritz rod d,a:zei,e.. 15mm gave 70% for 12%. Further investigation of quartz is
noyY in process. i

(3) “botem..?*nlia tibes

This tube is the hs.e:‘ of secintillation counters azd only the high
fg:bz‘stesansiﬁsi?l.g a&d n¢g1 gzin of the tube malze this method ‘aessz.’oie.

Nolise raszﬁ,’s:.zsg from }*ez‘-re}.ly emitted elecirons from the cathede is -

-

troul

lesome 17 wesk rscintii?. tions zre to te detected. This ncisse can be greatly
zefvcsd by cpoling the tube o u’.)g or licuid nitrogse texperatures. If selecszd

1F21%'3 are used in con,;unctim with snthracene phosphors, noise is, howaver, 10%

objectionable in the detection of 1 Mov quenta even at room temosrzbures. The

-variation in the charasteristics of 931A's or 1F21's is perhape the most gerious

cbjection to these tubes. .The durstion of the current pulse at the plate of
these tubes is determined by the decay ¥time of the phosphor znd not by the

characterisiics of the tube. If care is taken to keep the capecity of the aands

circuit small, woliage vulses ashigh as 5 or 10 wol$s may bs obtained by reiai
the accelerating poteniial -io-valnes above 100 wolis per stage. Very reliabls
acsra‘t* on can be obtalned with plate voltages which give volisge oubputs of
arcund 0.1 volt. ' '

In view of the reiatively high voliage cf *'he cutrmi pulse of the

-vootoniltiplier -fuke, _:a arge Tractlon of the gain band widih product sssccials
with arplifiers ezn he ’m*e'“ b0 bard width.

Below is 3 teble showing the amplifier g2in necessary i‘o" van:ms
varposes assuning an fnpud slgnel of 0.1 vols.

-
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Tor osoilicscope requiring 50 wolis 00

For pulse helght sslestor requiring 10 woita 100

For coincldence circuits o 5 @ 50 i
For counters reguiring 1/4 woit 2.5

Phaosphora

. P. R. Bell {Oak Ridge) zove a short discussion of bis rese earch
cn both or@n ¢ and inorganic phosphers.

Fluorite was tested; wesk pulses were detected in several specimens.
Selected pleces produted pulses half the asmplituds of thase of aathrecens vihsn
wslng o 1PZ1 tube, apd, upon subsi m’“inv an ultraviolet-transmnitlng 1P28, ¢hs
Teises emcesded those of anthracens (~~ 2x). Several other minerals wers tasisd

. wizh negative rezulis. Synthetic white sspphire geve only wm Iefaa}.e Tuless.

in eddition %o naptbalene and anthracene other orgenic materials were
tried. Fluorens end fluoranthrens Gid not- exceed anthrasens. A discussien of
Thenanthrens followsd. Dr. Deatsch (M.I.T.) stated that he had found pheoan-
threns %o be as efflclent as anthracene with the 1721 and beitsr {~2x) with
the 1F28. Some doubis as %o ease of crystallizaticn were exoressed: the '
melting point of chensnthrene is less than that of anthracens.

A sironz tesmeraunm dependence wes noted for ;.hn organic phospnors:
c.Ltth,jz the effect was not teo strong with papthslens and anthracens. Lowerin 2
the phosphor to dry ice temperature enhanced the pulse heighd with nepthalene
{(amd eutbracene). At liguid niirogen temperature napthalens was superior to

anthracens, fhus reversing ths Toom terperature relationm. It was suggested thal

}.ﬂ'«.rsmm the terperators might change the emlssion (fluorescenne) rance of the
" =)

IOSPRATS .
Fr. Bsl) oweporsed NAl.ostivab .*.z.-:'r'z;h 1% thallium rasmondsd . *.»zi‘ch sises

Jzrzer .ia}"mamlwacaw by = factor of about ‘2 Iut was of seewin 217 longer w“:ag
!

time. He estinsled the deeay time as .a’eom 0.4 - 0.5 psse. Ceoling $o dry i«

o



temperaurs decreassd mules gize arnd i
Tl T ) A g
f ¥z21 with 109 F1 izpusd

o
dezay time commared to I T1 actlvabted Hal.

: It was pemerked thal anthracene rssporded saveral times betier to
1.3 Mevy & ’a (Ca®0) than i% did to 5.3 Mev a’a (Po). The ratic was sven izrgey
with novthalene. Low enerzy electrcns did nod behave as well in naothalens.

i

Mr. Bell reported that Harshew Chemical Co. was engsged on a Buresn
Ships contract o crysizllize anthracene in lerge quantities; it is urlmown
vhether large crystals can be secursd from them commerciaily.

Dr. Hofatadser {Princeton) dlscussed the thallivm-sctivated alkali
halides. Absorpiion curves of the various halides were reproducsd (see bibllc-
graphy nots). The curves showed sharp sbsorpilion veaks in the uliraviolet

region. It was suggested that both XKI and Bal are transparsnt to their own

emission in the longer wavelengih ultraviolet regicm.

In prepering sammles of the alkail halldes for research Dr. Bofstadter
first places the vowdsred ¥al (for imstance) in a quaris tube sealed at onz ond
and with a necksd extension on the sther. Yith vacwim pumping apolied, ths tubs
i3 heated by torch until the powder melis. Additional amounts of powder may be

put in weon cooling the tubs. Afier the corrsct amount of a hallde is meld

down 2nd s01idifisd, the required amouvnt of thallium compourd is inserted (in
this case T1I). The tube is heated {while pumping) until fusion of the enclosed
mass results, the-neck is sealed and the tube cooled slowly. The fluorsscerce
(excited by Tesla co0il) was pinkish at high temperatures; at low temperafures
it was blue. ' )

By leaving the crystsl mass in the sealed tube, possitle hygrescosic
damege to the crysial wes avoidsd. At less than 30% relative humidity no demage
wes revorted to exposed orystals over a long mericd. - The mossibility of using
volystyrene dope o protect the crysial was suggested. "Vycor® 4ubing mizht
alsy be used in vlace of quartz tubing. - Borde acid seemed To ast as a flux,
and larger crystals were vrodueed by its use, although the effectivensss of
this boric asid in neudren detection. is uwlmown. ‘

An estimate of ihe decmy -time of Nal wes 0.3~ 0.5 wses. Fel gave
Iprrer tilsss then mnthwecens (~2x) tut it seemsd $9 be slower than anthracens.

 Dr. Hofstedber asgreed that the 25% "efficlency” in counting ineident
Yerey quanta reuched by mosi experizenters could not be reconciled wit) thsory
nsing the Compton effect alone. In discussion, the 25% fimmwe was calied high

-~
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by faciors of 2 $o 4. The possibilities of Zzlse milszs within the tuds, meso
o > o P ". L a s o ‘: 2, o 3 -5 - & )
dazy emission, secondary elsctroms from shialds, stc.. or mltinle counts from

S,
the amplifier with wery sirong pulses wers xmenbioned.

To show the vossibilities of differsntizting bsbtwaes n particles of
different energies the suintillation counter was sudjested o s,‘i_‘-.a.,ion from
several sourcss with tuis eszﬂting curve.

N\ Foirm Approxim ale

\ . :
LoGARITUMYIE], L '

CHANMMNEBEL NUM3ERE - PULSE AP TS

o

™
whe ol LA

.

By use of a wpectroscope and phelogrsphic nl:zg. tbe regions of

fluoreacence of Nal, XI and :aapahulcn» were found as each wss bovdarded by
suitable radiztions {Ba). Hel and II hed wide bends of enisslon in the ranze

h000-4800 A° with a penk ~ 4200 4°. Fapthalens fluorescad chiefly in the reglon

3300-3400 4°. I was suggested that this method of debsciion might be used to

advantage {especially with Su“ﬁﬁm souress of redisiion whare the aversging effect

of the D ﬁhauographic film might be wsef:l 1)

Dr. Hofshadber.

Ef;
Pty

154

The advanteges of the ten-chsznel discrimingtor in emse of sscuring

duba was mentioned.

Ty b oy " i w >, e > Yy - 2 -
In summevy: Bl gave even smaller vuless than napthalens, vhile ¥al

czavwe lavger (2% vutess than en‘;.:*rcﬁ:r ¢. {Anthrocens is z3timaded at 3-5 times
nepthilsued The o kil halddss hevs $h ""va*z aga of commratlivaly high densisy
{~ 3.5) compared %o %the organic m:os*h » 1.2} bus $he alk2li balides sesmingly

o all
h:ﬂ«f— 1 a:;ﬂer aec«;; times fhan the G‘*‘N,I.li{, wos“m“% (9_;3»0;5 r3ec. commared o

woliages on the 1P21 tube in the range LOG-400 volts
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Prstormmltipiiers .

, Dr. Glover (R.C.A.) opened the Giscussion of photoruliiplisr %ubes by
remaxiing that the 931-A, vhich rad a gain of about 12000 when inirodnced tean
yeexs 220, now consizdently bas a gain, at 100 volss per sbage, of 105 %o 107.
There i3, however, still a vakistion in gain among $3%-A's of a3 much as 100 %o 1.
The best 10% of the 93i-4's are sslectad and offered for sals es 1F21%s. The
erideria used in this selection zre cathods emission, do darlt currens, which
st be less then O.1pe for an anocds-csthode potensisl differsnoe of 1000 wolis,
signal~to~nolse ratic, which showld be about 10-1, 2nd freedom from residvsl gms.
Dr. Glover pointed cut that while gas zay lower the signsl-to-noise ratio of a
Yube at high voliages, a gassy tubs may, a% lowsr voliase, agiually have &
largsr zatio than one free from ges. This behavior is rhown in the accompanying
grspn {Fg. 4). ’ '

-

~["sxc—r:§.}/

ANDISE,

A,\cizjs\( TUSE

7o - S 150
YOLTS PER $TAGS

Fiz. &

The sigrai~to-noise ratio is also strongly temperaturs dependend, as is well
kaowm., A change in %emperature from +80°C to —180°C may lower the signal cutpmi
less thom 2 &b, vbile incressing ihe slgral-%oenoiss rasic as much as 40 @b,

Simes the Drogithaven conference last yesr, ths foliowing ‘changes have
bgen made in the deslpn of the 931-A: The mica shnseis vhich support ithd Sube

-

igrents have Teen replaced by unlaminated ceramic discs; this makes tha Suhe
bolelite base has bean replaced by 2 low-leskege, non-hygroscople micenol bhese,

«10-



colored other than Wilack %o datez the tubes sinmce Jormusry, 1948, A new es *mﬁa
surface, Two or thre? times as sensisive as the old, bas ::eﬁn *a‘*:rvidsﬁ.

The 'bess ohotosensistive surfoces knowm, aﬂcoming o Dr. Glever,
have efficlencies of 120 paflumen, 2% 23870°K, {i.c. about ome slechron for
every three quanta), and peak response between 37 "C'O and L5060 A®. The highest
efficiency a*'aila’bln in commercisl tubes is 90 pafi in tke 929. The beat 1PZi's ‘
glve abont 50 pafi, with the aversge about 26.

I$ was suggested by P. R. Bell and otkers that the soiid ant,le su.‘c-
tended by the cathode at the phosphor could be made larger if the tube hed a
Plane wirndow placed close to the grid. It was alszo sugzested thet 2 reflacting
cylinder surromding the cathode would direct some of the divergent light from
sources ocutside the envelope tack on $0 the cathoda.

There is currently availsble an experimental tubs, the G7132, vhich
bas a 2" trapsparsnt window in the end of the tube. Behind this is an electron
focussing ring and ten anmplifying stegses. The cathode-efficiency is 10-20 psfl.
¥hile this tube satisfles somewhal the requiremsnts of lavger solid angle, it
necessarily has o lavger thermal jon current than the 931-A.

5 gho
{gxg ‘ g &

. : !"i " : g
, =
N'srrw*:-' ‘\.ﬂ F’oc‘...ﬁsmc; RING

BUREACE
Fig. 5

Dr. Glover polnted out that the nolee of o mefiicere tube conld often
be greatly reduced by placing.about the tube.a medallic shield in intimote contact
vith the envelope- axd peveral fundred volbs megative with respect Yo the azcds.
The best tubes are not ruch afféetad by this procedurs. The improvemen: is
thought ta be dus o a . decrease in secordary eleciron emission from the envelsps.
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Dr. Rozalis Hoyt (University of Bochesier) discusssd the possibilitles of
nRosprors as proporilonsl counters, and vresented an snaiysia in vhich the effscts
of the vhosphor ang those of the photomiltinlier on pulse height ﬁmz’-ibt.tion were
separated as far as possitle.

if o is the galn of the photomitinlier, 8 the muzber of Thotoslestions
released ab the cathode per primary Tarticle incident on the erysial, and Y ths
mumbsr of electrons arriving at the sncde per pricary ;mr‘si 1le, then

B ——.,
R L E——— + = o
b / ~ hal

2 -z_i . 5' R % -;.é“
-’553-‘6 era cbhgervad, axd 6}, calonlabed by w3l ing the Shove formala., Heasur u:=,

the dletritution in oulss hsig,.& for Folonium <8 bombarding nS, Dr. Hoys .;om
. B = 0.11, or about 335, 6 .08, or sbout 30%. Tor § = 30, tols gives (S, = 30K,
Thig results in the obsezrved. cz.,.s%;r’ ailon in polse helighy shown in ks Zrapn (Fg. 7).
It is evident that i8S can be made folrly lovgs, fluctuations in the gain of tha
photomiltiplier bscome umimvoriany, snd the distribusion iz pulse heis % is dus
2lroat snbirely %o the phosphor. : o

{7yt N . ‘ - -
LOUMTS. \\O BIERVED

d
.

]
F
W
A
0
Y
e
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i
{ b
DS CRviiATO R, BIAS
Fig. 7
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Dr. ¥oziin
irvradlating smaller sreas of -
.,vaam:: than 1% appears.

F?*
o

rorarked thal C.’ hag been redueed in some cases by
s crystal, iud... cating that taa crystel =ny b less

g
3
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B. Hofstaiter Foys. Rev. 7&, 100 (1948)

RQ J. MGD&’I, P}WS- 3870 ﬁ' 3-219 (19#3)

Fhotomltipliers:

R. Enguirom, J. Opi. Scc. Amsr. ;52_ B2g {1547 )

Parallel-Plaote C«a:.esr Commter

-

A - The 'barallel-pla%e Gelger comber as a high resolution counter was coversd
in the report of Drs. R. W. Pidd and L. Madansky (Brockhaven). 3By applying a potendial
30 fized parallel plates and then passing an jonizing particle between ths plates it

was possible to got sparks ¢o drive & delay line ard give 1000 voit pulses %o a scops
for dlrect cbservation.

The-rise $ime of the pulse wes less than they could mesasure; the resolution
time scemed less than 1078 cecond and it was felt that lifetimes of 1079-1010 second
might be measured. Unfortunately the dead time is large. With Zn, AL, and Pt elastrodos
the dend time was —~ 0.1 second; with Ph the dead time in sevaral incidnces was zboud

0.00% gecond, and in one instance, with a Pb-5n mizbure, a dezd time of 0.000% second
wol noservel, .

‘Ths -spacing botween vletes was shont lmm. Operating potentials were 1000-
3000 wolts. Typloslperating condiiions were:a potendisl of 2000 volds and a pressurs
-af 3 atmogpheros ofszrgon. -An slectronie gusmch. cirm...t ard a quanch gas (bubans) were

ased. Varisilon of the spacing ard oressure in the counter did nob greatly affect
the craracheristies.

The avalanchs region in ths paraliel piate Geiger counter is the whole comnter
and the efficiency is of covrse limited by the probedilify of getting sufficient iom
ralrs ¢o initlaste a spark. :

13-



R Platy (University of Rochester) summarized the present stabus of
crystal counters as follows: 4 nurber of insulatinz crystals nave been discovered
whlch show yulses of condustivity vhen dosberded by ionizing radiations. Heto)
crysials can therefore De used 23 solid icnication chacters with technigues -
analcgous to those dsveloped for gos lonization chasbsrs. A typleal Dlock
diagram of a counting sstup is shown (Fig. 8): :

rs
~
4
vt
e
Sagy

‘,‘ﬂ,m_;c/:f;a;‘ ;—-—gr %—‘-—-
5 ; I '

4 representative chain of events might involve o chereed particle losinz 1 Vav

i Eivlng wlsa Lo 10° -slectrons free to move in the conduction band.
onz all rove completsly through the crystal snd the capasity of $he
= o Y . Ehg «,i::::::g ai_q)‘;:?im*f, the amm':, voliags palss 13&.3 :z:fz order of
4TILIAETONS. e Ulnear-amplifier should -then bave a voltazs gain of 107 4o 102,
Fo order to have @ oubyul sigeal of “the order of tens of volis for displsy on tha
osellleseops sorssn or for accurate amolitude discrimination
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A S T e A gy % AT Voany At p=p e BT Sy Yo - faga™ ~ea Ep
Cos migat bope for Phe fvlloving Sesigmile gualliicd in a orrsial oownkor:

| 3 : JI Jru [ { S
1. Ilargze stopping vower. Sines ths
%
-

s

o2 2 .3 E 5 -
of falrly hizh abtomic zmurber, the.
Eo s 23 pend o3 RS P
trom 2 Seam of lonliiag rediabias

with devices wing gms.

2. TFast vesponse and fast risa tims of the wwlitage vilse: Tor accmwia
coincidsence or tlming messuremsnis, ety erxperizmte roguive the
volbage pulss to rise within 0.5 microseconds of the iomiziug svons,
exd 10~7 zeconds is an en$ising soal.

3. Tast recovery time, to meke possibdle hizh counting rates.

4, Proportionality - the azplifede of ths voliage vulss shomid
vroportional to the snergy lost in the crystel.

Fod

&

S.  Iong ¥ifatime, or reproducibllity - he resporsa $o idensicel evenis
-snotid not chanze with the noxber of esunis or the $ims of day.

6. Simplicity.

The following orysidis have hoon 2oporied Lo covnd: .

1. Silver chloride
2. Siiver bromife {added $0 1ist by Dr. Hofstsdbor of Princeton)
3. Thalliun bromide : :
b, Thollium Dromids-thailime lo8ide mixhure
5. Digmond '
é 7

7

.. Zinc swiphide
+  Calfrdum sulphide.

Of thema, the first four are lonic cornductors abt room terparsturs axd
) -

hxra thersfors been used ab ligudd zlfrogon temporatire. The remsining thres

* Y fr . 7 o o s g
hevs beon ouwnd al room tomperabure.

Zilvar Chlorids Countzrs

R Y L1 TR TN o 3T g = 3.6 . < a A .
Hr. Wnlitewsrs {(Havvaed Untyersity) reporied on erperimends done Tr
Fiuae i b o oy 2 2 ~ ¥.rh D ’ L4 —F ¥y

Prs Yozyhees snd hleself, workine wiih Dr. Sirest. The g2 T

: 2
s T A 3 % ‘s 1 (PR : R T
ware obtainad from Harghaw Chemical Compeny, ond sars ussd in plsees 3 om shick
~ - TS, o ? 5. 23 bl g 4 3 e ST B JUN 3
zrd pexbaes au dnch.in dlameisr. Thess crysials wore carefully annealsd, and

o % = - ey - ] = T 2 ot o . . LS T PR - e
eilzotrodey ware gpplied Ny cainting the sides with glypial, doveloping silvse

~15-



surfacss on the faces with photogravhic dsveloper, axd then removinz the glvpsal
with glyptal eolvent. It wos found esseniisl to°clzan 211 traces of grease from
the crysbals %o avoid areing. The crynials thms 'a“q:sxa& were sabisfactory with
woltage grzdients up to 4500 volr.s/om. )

Yr. Wnitiemore isrvestigated the vroporéicnelity of a silver chlorids
covnier, using cosmic ray mescne. An arvsy of Celger tubes ond obsorbers was rsed
in con:mwtian with the crystal counter, sunh that pulses were recerdsd vhen a
cosmic ray meson passed through the cryskal and ihen through a known thickness of
gbsorter. The absorber thickness was first adjusted to record mesons passing
through the crystal with the vslocily of minimum ionization. Ons can czleulste
. for such mesons the probability of a given energy loss in the orystal (thers is
considsrables spresd becavse of the small muwber of ienizing collisions involving
large energy transfer). The observed nixber of talses ad each amplitude were come
pared with this calculated cusrve. The agreement ues within stabistical error
- exogpt for a smell low energy %all in ths observed results. The gbsorber thicimess
was increased to record mesons 15% shove minimum ionization, and the agresment with
ths predicted curve was again oxosllent. The experimental razvlis for the two
‘meson enargles ware clenrly resolved.

: M. Whitiemors calculated from his data the emergy required to free oma
glectron in silver chioride. and obtadned the figure 7.8 clectron volis/electron.
This is in excellent agreemsnt with the valus found by Dr. van Heerden in his
origizal work on silver chloride. The smplifier used in Mr. WhitdemoTe's work is
the Los Alamos Model 100, with a rise dime of 0.5 microsemind. Vhen the woltage
acrees the erysial wes reduced to 750 volis, some pulses wore observed havirg rises
times slover than that of the amlifisy. From this one calsulates an electron _
mobility of arcund 1500 cxPfvoli-see. The uniformity of the crystal was investismted
by vsing Gelger counters of ares cazller than the crystal $o limit the srea of the
crystal usel. Socme 15% of the crystal was found to give poor response. This in-
ferior area may explain the low smergy tail menticnsd abo =

: Mr. Voorhees' experimt measured tha 1lifetime of the p-mesen. A coim-
cldence-antlisoincidence array of Gelger tubes wes ussd to trigzer en oscilloscope
Sweep whan a meson was stopped In the erystal. The delayed amlifler cutrut from
the crystal was.dleplsyed on the sweep, viaich was of 6 microseconds durition.
‘Seope-nhotographs sshow both the pulas Sue to the meson and the pulse from ths
Gecay ‘clectron; “the riss times (Los Alamos Model 500 amplifier) are aboub 0.2
mieroseconds. The meson lifetims obiained is 2.3 + 0.5 microsecords.

Ehsﬂmaa&grmmﬁfﬂs “that the psrformme of some silver chlorids
+OTYstals. can be inmproved by gowma irrsdislion at liquid air temperzturs, wiiline
zpolied voltage. One crystal showed an irprovement of some 157 in counting rasa
at a glven diseriminator seitirg after 3 hours exvosure $0 a radium gamma-scurce
-a% 11 milliroentgans/be. After warming to room tempsraturs and recooling the

-16-
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izprovexent disappeavad tud no dshterloration was ©

ob
Toor $emperature definlicly does damage the cryos=l

eerved. Gamme frzediation af
<«

» <3
with the theory that =t low temperatures irradiatiorn fills
n

5
o

Q ¢
H
[n}
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- Dr. R. Hofatai%er (Princeton Universlty) reported on werk done by his

1. Growing of Agcl Crystals

Orizinally this eroup worked with AzCl crystals obizinsd commerelally.
Hewever, 1t was found that there was very little rsprodueidbility in resulis for
these erysials, even afier the mosi identical tresiment posaible. Conseguenily
this growp grew thelr own crystals. All the corysials so nroducezd are really voly-
crystals, made of single crystals with dimensicns of 1 4o 2 mm on a side. {The
orystal boundaries were quite vigible in refleched 1ight.) '

The erystal growing is done in 1% dismeder nyrex tubss which are funed
or puiled down on one erd %o s coms with a 30 %o 45 dsgree angle. The ube is

11124 with AgCl powder end lowered into a fubulsy furnace, the middle tempsrafture
of vhich is 430°C. Vhen the Agll powder melts

1% is greatly redvesd in volwms,
consequantly the tube i refilied %wo or three times.

fop o) L

wire 2 Haval
drum,
Mt _
ﬂ ¢70%
As ée_s}'aj /"“ﬂ !\:-j
‘ ~4C.Wc

Furnoss

Fg. 9

Trhz Subhs iw lowersd.a fow inches dn 24 hours, or even more dlowly,
The Dest ergztals wore obizlned 1T $hw cooling process lanizd 5 degs.

vz

The erysizilizatbion vreeess is a-purification prosess also, ard there-
Fore para AsCl powday is not necessary. The murer erysials are formed =t ths
vothom—the lmpuritiss come to the LHop.

ke
3

]

i
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‘commarcizl AgCl crystals, and also for éc"3': erysiais. For the 428r orystals, if

Aoy the Srystals grae formed the fube is romsved fron the fornass and
tre crysials oub Yo the desived thickrmeed with 2 fsss 2aw. 1T is not necsemary
50 rexsve the orystal from tho Tz befcre hip., Those orysials sxe nicosserily
37 in dlemster, btud i1 is sxbirely possindls to zrow lemzer onzs. .

The erysizals ave tion srounnd dmoolh end vlabimum elecirsdes zre ooublsrsd
on o sidss, wsing ths m'a%,‘:z,::i Geseribed in Sitronz’s "Procs@ures in BExperimcabal,
Phyesies. Ths crysial is then snvseled atb H00°C. The gz*s:&ng, oubtlng, and
sruttering can be dons in degplizhi, since the annealing process removes soy

The rrﬁ.u:ctc:x groap does 1% auneal.;..é in the crrs$al charber itzell,

snd therefore the orystal does not have fo ba foushsd or moved afber arnealing.

Iy is zise possilie %o view the crystal with crossed Nicols while tha snnasaling
is i=xdng piase. Thils is the best wey 5o mske surs the amnesling process removes
13 the straj.ns in the cz:-,rs%al. '

Protographs had Desn cotained showing ths gtrain pailerns of several

1

orysiels. It was rmcr’;nﬂ thet ihe strain patiern did not changs ezsentially *a‘i%‘u

repeatet e.fe:m..ng axd ceollng of the Ag0l crystal {frem 77°K $o moom Ssxperabure).
o‘) -GJ‘ g

Flas timer wirs pensursd 53 a2 functicn of zpplied fisl

;:xa

1)
n’

']
51

j4id

2}

{

[ '
¢,

the reciﬁr‘“cal rise tims in microseconds™ 1is rlottad sgainst tha appiisd field,

the grernk bas the following forme
4
BLforota /‘

Rise

Time in

A-5eC

-
g. 30
Mo copand 33 fos & y -, - A 3e - N 2 P
The wobllity is ewmluaied from these curwas. Currys 2 is for & 0.55zm. 4gBx
N “G
%

P SR S ) T e - E RPN [+ x T - A
erystel. and v o= 232 ox ,’ zec~-7olt. (uree B Lo for o 0.8 om 228 oypadsl, 2
—7"‘

e d P



‘
H

"

el

N e
ROATIC Y

FAreX Ko ui

~n
Lol

i<
e

K

p «»aa

The'a A7

%5
N

H
H

3~

gl
(s,

1 27
RN

=A

5e

e

E R Y

BN
I o

4 IN3Tedy el i
S
LR OIwssal

i
LA
.

£
Q4
!t 0
BT

WMEE

2
3

-
'14_,

-

A5 g

o i
-t G
[

1

s
e
&l
St *

Kl
L7 3
ety A
Lo

355
3
J

¥y
BAE N

=

RES

8=

of

PSS AL AR v, W

e

Tt

s

- T
>

e

)

L3, thiz g

clz

s bt B8 om WH T i

w &3
-

(R
5.1 .
s Q)

e T

red

%0 te

T,

&

3
<-4

YT eV TR

A Ao

LERTUDS

o
o
‘ol
>
0 »
&3
[

3

3 N
<pacta oo

g

m
]

7

S
L

YPALL:
13 edigal 4

IS
A .
8] a:,
b &
48 2
[
+ gl
wind ey
oo
v
L et}

Foiy
&

£S

"
s

3
' b
mom Sho

b3

H
i

-
&

e
=

=4

Ml tasy

£ha

iys
pr:

-

W

35

o o D
L] :2"5?\21 LGN

3

4

Ty
ik

B

<

1

S

Iyl

At

1y
J

A

ey
o B2

[Ks)
% A

i1

2 -
L v
L 3 =

A

y L

& .
LA

ex

A

P

:sha

3%

FEE RS

R )

i
5

51
A

-
0wy
QX

i

g

S 2
LRLY

e

¥

.

ol Tore.

?

&
1o
»ie

-

B3t

e
L e

RIZEL

s

]

Iy

et sl

2%
P



-

oo '._\‘\-lk.;“

LR 2SN

PR B mbigeaown A e

RS oF uRergy on tha

ey M v & Lo

7 & dlelogirie conadent f

« - S oMy - e

oo dlstance of plene 4
5'?’:,, T 46 S ;,;. : & -
Y a3 rmowdn A the mmvdbar of ghs Enown. For g
movpendasd o G *in 3 Y
cryesal 1oem 0.0 om thick, and with wicle it dokes SC0.00D
S . T o @ S e S Seqd &Y s ’
mertlcing t¢ reduce ths wxise slzs Lo hslf 18s inlsial welus.

£ pyens .NJ.{ * L Y. e L g 2 K 5 Y R
soy varuioal trepping plave wiuld act Just s the chosd 840 abovs.

H - - A a o o . 3 =

“. De. Berry (Zarimen Eofsk Co.) reporied thsh
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dlamelber or lorgey) bnd been growm by the meth
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slermining the mosvalc sirvehurs of
:

Y
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surEngin. m.swn.L Z Sgidzt caloyd wi vaiua of 150 corrvolt
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eound So De _308 = _:.r_,\ - 33{:‘,3&3, This s2hs an wwrper Lind]

after the eve -:; i:na glecirons are w0 longer in wmodicn. Dr. Ut

is dabe that 4% tekes sbount 10 v to release one elechs
Cuctlion band in dlamord. He alsc gbasrved thal afier seve
% m:’we bcmbarclu;ea% his dlamond gave the same rospense thal

Dr. Arsexn (Bell Telephone Laoboratariss) reporisd on the use of

dlamonds as orystal counters for the detesction of velenium o~pardlelss. In
i'zi;s bf-‘»"t Giamonde he zizo obitains zboud 10 ov per elsciro on rsisesad to the

vetion band, or cre half million electrons colleri’d per polonivm crpariicls;
,hia sv.ej,,:zal was about fifiy times nolss for bis setup. H2 fyund wide wariaticna
betvesn diamsnds; the best counded most of the orparticles incldens, 177 of
thote examined gove no detectable response tmia. c~tombardmeni, ard tha
majerity of the diamonds were intermedinte in porformszes. '

. ihzarn wes unable to correlale the coumting "“""ac‘awzst lcs of -
thaes & 4amnds with prics, color, flvorescence vndar vliraviolet irzadistion,
oy irensparencyr %o ultraviolet light. OSome dlamords vhich comnbed wors swzmined
for strain; Shey wers sirained. Scme dlaronds with flaws c:nmtm wall.

. Omné dlzmornd which counted well was investiseted using 2 col -i:.afrea.
sonres of o-rarticiss giving o besm sboud 0.2 mm? in ares. . ""u.*inb rase
were obtained as s furction of position on the dlemond face, and vere fmmﬂ.
Yo vazy from O %o 100% of the e-particles/sec. inciders. Thas Test comnsing
ez, colnclded with a Qaw in ths dlamond; 1% was sueggesied in mﬁm.,sim Yhat
,::»3 E:m dotzl straing had been-rslieved iv this rezionm.
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" He had als,o o¥%ainad a2 curve of counting rats vs. figld strengith In
the dlgmond, counding pulses =bove a given amplifuds. The fraction of ols
eourked xose smcthly from sero to eround 708, The conclusisn is thet the
Srer densitles mest very widely; if thle density wers comsiany, when aig o~

paxtivle gove xise 4 o a Ziven Tades amplituds a.-.l cis ghounld give wiiass of

-

The ‘é::n" el m::ls

m . Oasbrall me' woof St .ﬁa:ﬁs) reporied on work dons 2% ths .
Turssu on dlawonds ap *'e_ 8 o gomwa radiabion. Diame wers clamssed

wwsen glecirodes and zz"“aﬂla’ed with gamma Tays from Ca'ba"ia £0 {1.1 azd L.
Mevl. Uslng the eritevion tha’ the sign ﬂ to i .Z...e rabio moet be grenisr %

~2

iy

-
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thres, w0 dlaronds ware cbserved 56 count por mmdred eyamired. TFor
"aeed® dlemond, the couniing rate for a fixed dlsivirinador sstbing bod @
creased V7 a fastor of thwree efter 24 hours, exd showed no further decroass
thereaftsr. Investizeting the cownbivg rate for gamra rays a2s 2 fmodion of i
the intensily of the gomma rediadicn, ithe counting rafe begen to Tall off &b
50,000 comnts/min. and bad f2llen off 109 at 100,000 cownts/mn. |

TR\

g

Zing Suirhids Countars

Dr. sbearn (Bell Telerbons Leboratorioss) reported that counts had
besn obzerved with both natural (sphalerits) and synthstic (vurtzite) crysial
of zize sulphide. Tulses wers observad with btoth cleaved and polished surfaces
of the natural erystals, and with natural faces on the synthesie cmes. Polsnitm
c-particles gave pulges 5 %0 .10% of the amplitude of those obtained with 4he
beat diamond; the synthelic orystals counted somewhad more peorly than the
patural ones. Higher veltages were required thon for dlamnd: diamonds shewed
no further increase in tulss amplitnds sbove woltage gradiends of 2,000 vwolis/om,

-while zine sulphide required 20,000 wol%s/em. Only 2 limited murber of zize

asuishids cryatals bove been investigatad.

3

Ledmium Suiphids Counters

‘ Dr. Piatt {Cniversity of Rochestsr) pointed cut thot Frerichs had
reporded particle indiced confuctivity in codrmium sulphide. He bsd measursd
the inorease of direct current through 2 cadmium suiphide erystal under B erd &
Losbardmant. TFor-contimued bombardment of the order of thousands of particles
fesn,, mercanperes -of wbealy current wers obtained. The Rochester growp hed
cbtained opns of Dr. Frewichs' crystals through the conrtesy of Northwestern
Undversity end -the Buresu-of Ships, and had observed individunal pulses for bokn
§ amd c-particles. Vith = voltage of 130 volts apnlied scross a 0.2 m g

- butwesn elecirodey, -nolonimm c-varticlss gave rulsss of two miliiwolis, and

f=particles, satimated as transfarring a maximm ensrzy of 200 ke 3o the
srgsbal. gave soue pulsss of 300 wderowmls anplituds. The rise time of Shusa
wulnes was 0.2 miarosscornd and llmited by the ammiifise ussd. Dr. idhearn
somzsnged ;ihed wthe Bell Telephone Iaboratoriss had alss received a cadmiun
suiphide. eryebal -and had -obtained wrantaywith 1%,

L
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: TENTH ANNIVERSARY MEETING - IEEE-PTGNS

: THE El. CORTEZ HOTEI.
- San Diego, California A
October 29-November 1, v'l963

The EEE. Professmnal echmcalkGroup on Nuclear

‘Scxence presents,vr ts Tenth Anmversary Meetmg, an In-

f Electrical and Electron Engmeers, the National Aero-
nautic and Space Admlmstratlon, the U.S. Atomic Energy
Commlssmn, and the Air Force Office of Scientific Research.
The Symposium will emphasnze, but will not be limited to, -

iscussions on plasma physics applications and measure-

ents. As is customary, nuclear instrumentation and con-
trols will also be an_ important part of the program. '
In addmon to contributed papers, several invited tﬁtonal

_papers on related topics will be given by authorities in their

field. Papers will be published in the J: anuary 1964 issue of' f
the Transa_ctlons of the PTGNS, ;

Atomc research facilities including the pulsmg reactor, lin-
ear accelerator, and several experimental facllmes for plasma

Keg
Registration information facdmes will be provxded in the

Main Lobby of the El Cortez Hotel as follows:
Monday, October 28 — 3 p.m.-9 p.m.
Tuesday, October 29 — 8:30 a.m.-5 p.m..
- Wednesday, October 30 —8:30 a.m.-5 p.m.
Thursday, October 31 — 8:30 a.m.-12:30 p.
All ‘those attending the technical sessions must register and
eceive badges. The registration fee for IEEE members

'$12, for non-members $16, and for students $5. However,

if -advance registration is received by October 1st, these fees'

are reduced to $10, $14, and $4, respectwely The fees

include admission to the technical sessions, exhibit area and

to the special luncheon on Tuesday. Non-members applying
or IEEE membership at the time of the meeting will be

registered at the member fee. Information concerning the
IEEE, and membership application forms will be available

‘ Exhlblfs

‘The Don Room of the El Cortez Hotel will be used as a dis-
lay area for commercial and technical exhibits. The exhi- -

bition area will be open from 9-a.m. to 5:30 p.m. Tuesday - :

and Wednesday, and from 9 a.m. to 12 noon on Thursday
Specml Luncheon, Tuesday, Odober 29

* A special luncheon will be served in the Internatlonal Room

f the El Cortez Hotel from 12:30 to 2:30 p.m. on Tuesday,
October 29. Dr. Norris E. Bradbury, Director of Los Alamos
Scientific Laboratory, will be the guest speaker. Cost of the

luncheon is included in the registration fee.
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TEEE Nuclear Science Group

Atomic Energy Commission
" Air Force Office of
Scientific Research

c

Each year the IEEE holds a Symposium on Nuclear Science
in order to provide scientists and engineers engaged in one
of the many scientific and industrial aspects of nuclear energy
a means for communication with their colleagues.

Past symposia have included a broad spectrum of topics
in the nuclear field: nuclear propulsion—space phenomena
—plasma physics. This year our emphasis is on nuclear in-
strumentation in space and in the laboratory.

A diversity of topics includes geomagnetically trapped
radiation and other space phenomena, radiation detectors
and high speed circuitry, radiation effects, space nuclear pro-
pulsion, and reactor control and instrumentation.

In addition to contributed-papers, several invited tutorial
papers on related topics will be given by authorities in their
field. Symposium papers will be published in the January
1965 issue of the Transactions of the PTGNS.

In addition to the technical sessions, tours of the Space
Sciences Laboratory at the General Electric Valley Forge
Space Technology Center and the Philadelphia Electric high
temperature gas cooled reactor generating plant at Peach-
bottom, Pa. will be available.

Technical exhibits by manufacturers and organizations in
fields associated with the Symposium topics are planned.

Registration
Registration information facilities will be provided at the
2nd floor registration desk of the Philadelphia Sheraton
Hotel as follows:

Tuesday, October 27—3 p.m.-9 p.m.

Wednesday, October 28—8 a.m.-6 p.m.

Thursday, October 29—8 a.m.-6 p.m.

Friday, October 30—8 a.m.-12 p.m.
All those attending the technical sessions must register and
receive badges. The registration fee for IEEE members is
$12, for non-members $16. However, if advance registration
is received by October 1st, these fees are reduced to $10 and
$14, respectively. The fees include admission to the technical
sessions, exhibit area and to the special luncheon on Wednes-
day. Non-members applying for IEEE membership at the
time of the meeting will be registered at the member fee.
Information concerning the IEEE, and membership applica-
tion forms will be available at the registration desk.

Exhibits

The Tiered Balcony, North Balcony and the Delaware Valley
Suite of the Philadelphia Sheraton Hotel will be used as a
display area for commercial and technical exhibits. The ex-
hibition area will be open from 8:00 a.m. to 8:00 p.m.
Wednesday (exhibitors’ night) and from 8:00 a.m. to 6:00
p.m. on Thursday and Friday.

Special Luncheon, Wednesday, October 28,1964
A special luncheon will be served in the Pennsylvania Room
of the Philadelphia Sheraton Hotel from 12:00 to 2:00 p.m.
on Wednesday, October 28, 1964. During the luncheon Dr.
Homer E. Newell, Director of the Office of Space Sciences,
NASA, will give the Symposium keynote address. Cost of the
luncheon is included in the registration fee.



Tours

“Tours are planned to visit the Space Sciences Laboratory at
the General Electric Company’s Missile and Space Division
facility at Valley Forge, Pa., and the Philadelphia Electric
Company’s Nuclear Plant at Peachbottom, Pa. Touss are
planned to start immediately after the last paper on the
opening day and will return to the hotel before 8:00 p.m.
There is no charge for any of these tours if advance regis-
tration is made.

Social Activities

Despite all of the independent pursuits possible in Phila-
delphia — shopping at Wanamakers or a concert at the
Academy of Music, Theatre at the Forrest or a film at the
Stanley, Saturday afternoon at Franklin Field for Navy-Notze
Dame football or a weekend at the World's Fair if you're
fortunate enough to be able to delay your departure; the
Committee believes it important to continue the very suc-
cessful social program of earlier meetings. Accordingly, ar-
rangements are being made for a membership dinner on
Thursday, October 29, at one of Philadelphia’s most popular
clubs. Details will be available at registration.

Accommodations

The Philadelphia Sheraton Hotel is setting aside an appro-
priate block of rooms with free parking for conference at-
tendees. A special Government rate will be available to 15
the planned attendance. A registration card is enclosed. For
those desiring other accommodations other hotels and morels
are, of course, available. Reservations for rooms should be
made directly with the hotel.

Ladies’ Activities

Attendance with wives has been increasing and the commirttee
has accordingly prepared an informal program for their enter-
tainment and included in this program are a tour of the Artist
Colony and Antique Shops of New Hope, Pennsylvania and a
tour of the historic sights of Colonial Philadelphia. There
will be no charge for the tour other than luncheons, if advance
registration is made.

£

TECHNICAL SESSIONS
Wednesday, October 28, 1964

Opening Remarks: 9:00 a.m., Main Ballroom (A), Sheraton
Horel .
J. B. Trice, Chairman, IEEE—GROUP ON NUCLEAR
SCIENCE o

Session I-A. Invited Papers on Investigations of Space
Phenomenon—I
9:10 a.m. Main Balcony (A)
Chairman: George H. Ludwig, Goddard Space Flight
Center

RESEARCH WITHIN THE IONOSPHERE; Robert E.
Bourdeau, Goddard Space Flight Center

RECENT OBSERVATIONS ON THE GEOMAGNETIC
TRAPPED RADIATION; James A. Van Allen, Uni-
versity of lowa

THE CISLUNAR MAGNETIC FIELD; Norman F. Ness,
Goddard Space Flight Center

RECENT RESULTS CONCERNING INTERPLANE-
TARY PLASMA STUDIES; Bruno B. Rossi, Massa-
chusetts Institute of Technology

Session II-A. Invited Papers on Investigations of Space
Phenomenon—II

2:10 p.m. Main Ballroom (A)

Chairman: John E. Naugle, NASA Headguarters

GALACTIC AND SOLAR COSMIC RAYS; Frank B.
McDonald, Goddard Space Flight Center

CORONAL EXPANSION AND PARTICLE PROPA-
GATION THROUGH INTERPLANETARY SPACE;
Eugene M. Parker, University of Chicago

THE NEAR ENVIRONMENT OF THE MOON AND
INNER PLANETS; Gordon J. F. MacDonald, Univer-
sity of California, Los Angeles, California

X-RAY ASTRONOMY; Herbert T. Friedman, United
States Naval Research Laboratory

Thursday, October 29, 1964

Session ITI-A. Scintillators and Tubes

9:00 a.m. Main Ballroom (A)

Chairman: George A. Morton

BACKGROUND IN LIQUID SCINTILLATION
COUNTING SYSTEMS; C. F. G. Delaney and A. J.
MacGovern, Unsversity of Dublin

GAIN VS. TEMPERATURE EFFECTS IN Nal(T1)
PHOTO-MULTIPLIER SCINTILLATION DETEC-
TORS USING 10 AND 14 STAGE TUBES; R. Erling
Rohde, Argonne National Laboratory

SCINTILLATION TIME-CONSTANT DETERMINA-
TION IN NANOSECOND RANGE USING SINGLE
TRACES; Milton Furst and Hartmut P. Kallmann,
New York University

APPARATUS FOR PRECISE MEASUREMENT OF
SCINTILLATOR DECAY TIMES; R. L. McGuire, E.
C. Yates, D. G. Crandall and C. R. Hatcher, Edgerton,
Germeshausen & Grier, Santa Barbara

EVALUATION OF ORGANOMETALLIC COM-
POUNDS FOR GAMMA DETECTION IN PLASTIC
SCINTILLATORS; K. C. Tsou, Unsversity of Penn-
sylvania

LOW ENERGY CHARGED PARTICLE DETECTION
USING THE CONTINUOUS CHANNEL ELEC-
TRON MULTIPLIER; D. S. Evans, Goddard Space
Flight Center

EVALUATION OF NEW PHOTOMULTIPLIERS FOR
SCINTILLATION COUNTING; H. R. Krall, RC4,
Lancaster

FIBER BETA COUNTER; G. Hardie, J. J. Ezop and C. C.
Preston, 11T, Research Institute



Session III-B. Satellite Instrumentation—I

9:00 a.m. Main Ballroom (B)

Chasrman: A.W. Schardt

REVIEW OF TECHNIQUES IN SPACE INSTRUMEN-
TION; George Pieper, Goddard Space Flight Center

LOW POWER FAST PULSE CIRCUIT TECHNIQUES
IN THE MIT GAMMA-RAY TELESCOPE; F. Wil-
liams Sarles, Jr. and James K. Roberge, M.I.T. Lincoln
Laboratory

X-RAY TELESCOPE FOR AN ORBITING SOLAR
OBSERVATORY; D. B. Hicks and L. R. Reid, Jr., Ball
Brothers Research Corp., and L. E. Peterson, Unsversity
of California, La Jolla

PULSE HEIGHT ANALYZER WITH INTERNAL

STORAGE FOR SPACE USE; R. M. Rodrigues, Uni--

versity of California, Livermore

MULTICHANNEL SPECTROMETER FOR THE
MEASUREMENT OF TRAPPED PARTICLES; ]J. B.
Reagan, J. C. Bakke, W. L. Imhof and R. V. Smith,
Lockbeed, Palo Alto

AIRBORNE SCAN-CONVERTER SYSTEM; Stanley
W. Thomas, Unsversity of California, Livermore

CYCLOTRON TESTS TO DETERMINE THE RE-
SPONSE OF SOLID STATE DETECTORS TO
PROTONS OF ENERGIES 50-160 MeV FOR USE
IN A PROTON SPECTROMETER; G. W. Grew,
NASA—Langley

Session IV-A. Semiconductor Radiation Detectors

1:30 p.m. Main Ballroom (A)

Chairman: G. L. Miller

ENERGY LOSS BY CHARGED PARTICLES IN
SILICON AS A FUNCTION OF TRACK ORIENTA-
TION; Harvey E. Wegner, Brookbhaven National Lab.

UTILIZATION OF WEB SILICON FOR POSITION
SENSITIVE DETECTORS; E. J. Ludwig, Rutgers
University, W. M. Gibson, Bell Telephone Labs., J.
Hood, Dow Corning

LARGE GERMANIUM LITHIUM-DRIFT P-I-N DI-
ODES FOR GAMMA-RAY SPECTROSCOPY; A. J.
Tavendale, Chalk River

A LITHIUM DRIFTED GERMANIUM SURFACE
BARRIER DETECTOR; H. Delyser and F. P. Ziemba,
Solid State Radiations, Inc., and W. R. Van Antwerp,
Edgewood Arsenal

INTERNAL PULSE AMPLIFICATIONS IN HIGH
FIELD SILICON RADIATION DETECTORS; G. C.
Hugh, J. B. Trice, J. A. Shannon and R. A. McKinney

USE OF THE Si* (n a) MgA? AND Si* (s*p) Al*?
REACTIONS IN A SEMICONDUCTOR DIODE
FOR MEASURING NEUTRON SPECTRA; ]. B.
Trice, J. A. Shannon and G. C. Huth, General Electric,
Valley Forge

NEW RESULTS CONCERNING THE RECTIFYING
PROCESS IN SURFACE BARRIER COUNTERS; P.
Siffert and A. Coche, C.E.N., Strasbourg, France

PREPARATION, CHARACTERISTICS AND APPLI-
CATIONS OF HIGH-VOLTAGE SILICON SUR-

FACE-BARRIER DETECTORS; Ernest D. Klema,
Northwestern University
PREPARATION AND PERFORMANCE OF A MINI-
MUM IONIZING PARTICLE DETECTOR; H. Blu-
menfeld and F. P. Pandolfi, Princeton University
ANOMALOUS RESPONSE OF SEMICONDUCTOR
RADIATION DETECTORS AT" LOW TEMPER-
ATURES; W. R. Dodge, S. R. Domen, A. T. Hirshfeld
and D. D. Hoppes, National Burean of Standards
TRANSIENT RESPONSE OF SOLID STATE DETEC-
TORS; A. Hemmendinger, M. G. Silbert and A. Moa,
ﬂ Los Alamos Scientific Lab.

Session IV-B. Radiation Effects

1:30 p.m. Ballroom (B)

Chairman: L. Kornblith, Jr.

SURFACE EFFECTS OF GASEOUS IONS AND ELEC-
TRONS ON SEMICONDUCTOR DEVICES; Peder -
J. Estrup, Bell Telephone Labs.

THE SELECTION OF TRANSISTORS FOR USE IN
HIGH IONIZING RADIATION FIELDS; Charles W.
Bostian and Edward G. Manning, University of North
Carolina

A PRAGMATIC TECHNIQUE FOR PRESELECTING
RADIATION RESISTANT SEMICONDUCTOR
DEVICES; M. L. Rossi and G. H. Bolles, Grumman
Asrcraft Corp.

THE EFFECTS OF STEADY-STATE REACTOR RADI-
ATION ON THIN MAGNETIC FILMS; W. D.
Miller and D. I. Norman, Univac, Sperry Rand, Saint
Paul

TRANSIENT RADIATION EFFECTS ON SEMICON-
DUCTOR DIFFUSED INTEGRATED CIRCUITS;
A. S. Hoffman and T. C. Getten, Autonetics, Anabeim,
California

RADIATION EFFECTS IN METAL-OXIDE-SEMI-
CONDUCTOR TRANSISTORS; W. Chang, E. Steele
and J. Raymond, Northrop Ventura

RADIATION DAMAGE IN SILICON P-I-N LITHIUM-
DRIFT SOLAR CELLS; Norman J. Gri, Avco Corp.,
Norman, Okla.

THE USE OF BULK SEMICONDUCTOR MATERIAL
FOR ABSORBED-DOSE MEASUREMENTS; R. F.
Bass and O. L. Curtis, Jr., Northrop, Ventura

RADIATION INDUCED OUTGASSING IN AN ALU-
MINUM SYSTEM; C. O. Muehlhause, M. Ganoczy and
C. Kupiec, National Burean of Standards

==n

£y

Session IV-C. Space Nuclear Propulsion—I
i 1:30 p.m. Pennsylvania Room
Chairman: H. O. Ruppe
Z SOLID CORE ENGINES—GRAPHITE AND OTHERS;
Carl Schwenk, NPO
LIQUID GAS CORE; Dave Knapp, Doxglas Aircraft
NUCLEAR PULSE PROPULSION—VARIOUS AP-
PROACHES; Jim Nance, GD/ Atomic
ISOTOPE-HEATED ENGINES; James Heyer, MSFC
MISSIONS: HAZARDS, FLIGHT/RANGE, SAFETY




TEST MISSIONS, ORBITAL/LUNAR/PLANE-
TARY, APPLICATIONS; Herbert Rad, Lockheed

Friday, October 30, 1964

Session V-A. Circuits

9:00 a.m. Main Ballroom (A)

Chairman: R.L. Chase

HIGH STABILITY NUCLEAR PULSE AMPLIFIER
ANALYSIS; Kenneth F. Hatch, Univ. of California,
Livermore

ONE-MICROSECOND ADC USES GATED 55-MEGA-
CYCLE OSCILLATOR; G. F. Comiskey, R. A. Karlin
and R. D. Carlson, Linear Alpha, Inc., Evanston, 1il.

A FAST ADC FOR PULSE HEIGHT ANALYSIS; T. L.
Emmer, RIDL Div., Nuclear-Chicago Corp.

SEMI LOGARITHMIC AMPLIFIER SYSTEM; W. W.
Goldsworthy, Univ. of Cal., Berkeley

A WIDE RANGE LOGARITHMIC AMPLIFIER FOR

- NERVA; G. A. Gilmour, C. E. Hardies and J. H.
Wilson, Westinghouse Astronuclear Lab., Pittsburgh

GENERATION AND MEASUREMENT OF UV
PULSES IN THE SUB-NANOSECOND REGION;
J. T. D’ Allesio and P. K. Ludwig, Uzév. of Notre Dame

MONITORING OF SILICON DETECTOR SYSTEMS
WITH PULSED GaAs; Robert W. Kuckuck and J.
Chong Lee, Univ. of California, Livermore Electro-
Nuclear Labs.

A HIGH TEMPERATURE REMOTE PULSE PRE-
AMPLIFIER SYSTEM FOR REACTOR STARTUP
CHANNELS; R. E. Mclain and L. S. Beller, Azomics
International

DIGITAL PERIOD METER UTILIZING MAGNETIC

CORE; Y. Sakurai and Seiji Inokuchi, Osaka Univ.

HIGH SPEED PULSE CIRCUITRY FOR SURFACE
MASS SPECTROMETER; Fred H. Sawada, Gen. Elec-
tric, Knolls Atomic Power Lab.

Session V-B. Space Nuclear Propulsion—II

9:00 a.m. Main Ballroom (B)

Chairman: H. E. De Bolt

INTERNAL POWER: REQUIREMENTS IN SPACE
FOR EXTRATERRESTRIAL BASES/FOR ELEC-
TRIC PROPULSION; Robert Seitz, R. Vachon and
L. H. Wood, MSFC

SNAP SYSTEMS: ISOTOPES AND REACTORS; Fred
Schulman, OART, NASA HQ

LOW_ACCELERATION THRUSTERS: ARC, IONIC,
MHD HYBRIDS; John Teem, Electro-Optical Systems

LOW ACCELERATION MISSIONS: INTERORBITAL
/LUNAR / PLANETARY FROM ORBIT, MIXED
ACCELERATION; Ted Edelbaum, UA/Research

UNCONVENTIONAL APPROACHES: RADIATORS,
CONTROLLED FUSION, POWER TRANSMITTED
FROM A BASE,BLUE SKY POWER GENERATION,
OTHERS; Voya Gradecak, MSFC

Session VI-A. Laboratory Instrumentation

1:30 p.m. Main Ballroom (A)

Chairman: John Gilroy

WIRE CHAMBER FOR MULTIPLE EVENTS; Michael
Neumann, Univ. of Chicago

IMPROVEMENT OF SPATIAL RESOLUTION OF
SPARK CHAMBERS; Michael Neumann, Univ. of
Chicago

DIGITAL READOUT CIRCUITS FOR WIRE SPARK
CHAMBERS; W. A. Higinbotham, J. F. Jacobs and
H. R. Pate, Brookbaven National Lab.

SPARK-GAP TRIGGER AMPLIFIER; Quentin Kerns
and Harold W. Miller, Univ. of California, Berkeley

DESIGN AND CALIBRATION OF A BROAD RANGE

MAGNETIC NEUTRON SPECTROMETER, Carmen
Cialella, Aberdeen Proving Ground

INJECTOR PULSER FOR LINAC PICOSECOND
OPERATION; N. J. Norris, R. K. Hanst, K. F. Bailey
and E. J. Johnson, Edgerton, Germeshausen & Grier,
Santa Barbara

THE DESIGN OF A GENERAL PURPOSE RADIO-
ACTIVE ISOTOPE SCANNER WITH DIGITAL
READOUT FOR MEDICAL DIAGNOSTIC PUR-
POSES; Arvid Lundy and Michael Trump, Memorial
Hospital, New York City

CONTINUOUS TRITIUM-IN-AIR MONITOR; B. Ban-
ville and F. Sannes, Chalk River

REACTOR GASEOUS ACTIVITY MONITORING; N.
M. Sutherland and A. MacKenzie, Nuclear Enterprises,
Edinburgh

Session VI-B. Satellite Instrumentation and Accelerators—II

1:30 p.m. Main Ballroom (BB)

Chairman: O. L. Tiffany

THE MASS ANALYSIS OF THE LUNAR ATMOS-
PHERE; R. W. Fredericks, J. L. Vogl, R. A. Abramson,
W. Bernstein and W. A. Fowler, TRW Space Tech.
Labs., Cal. Inst. of Tech.

A DETECTOR FOR THE ARGON ABUNDANCE IN
THE MARTIAN ATMOSPHERE; F. B. Harrison, W.
Bernstein and J. L. Vogl, TRW Space Tech. Labs.

ANALYSIS OF THE MARTIAN ATMOSPHERE BY
ALPHA PARTICLE BOMBARDMENT — THE
RUTHERFORD EXPERIMENT; E. J. Franzgrote and
J. H. Marshall, Jet Propulsion Lab., Cal., Inst. of Tech.

A METHOD FOR ANALYZING THE SURFACES OF
EXTRATERRESTRIAL BODIES; Troy C. Martin,
Texas Nuclear Corp.

TWO-PHASE HYDROGEN DENSITY MEASURE-
MENTS BY NEUTRON ATTENUATION; Donald
Shook, NASA—Lewis Research

SECOND DERIVATIVE OF FLUX DIGITAL CON-
TROL OF A SPACE REACTOR FROM SOURCE
LEVEL TO CRITICAL; W. A. Dempler, Westinghouse
Astronuclear Lab., Pittsburgh

RADIATION TOLERANT STARTUP CONTROLLER
FOR SNAP 10A; R. H. Wagner, Bendix Research Lab.



THE DEVELOPMENT OF CONTROL DRUM DRIVES
FOR COMPACT REACTORS; I Rowe, Atomics
International ‘

PRECISION MAGNETIC MEASUREMENTS USED
FOR THE DESIGN OF THE STANFORD TWO-
MILE LINEAR ACCELERATOR TRANSPORT SYS-
TEMS; J. K. Cobb and J. J. Muray, Stanford Univ.

THE BEAM SWITCHING MAGNET SYSTEM FOR
THE STANFORD TWO-MILE ACCELERATOR,; ].
L. Cole, . J. Muray, Stanford Univ.

BOOTH EXHIBIT

1 &2 Technical Measurement Corp.—North Haven, Conn.
solid state detector, pulse height and activation
analysis systems

3 Linear Alpha, Inc.—Evanston, Ill. T
fast multichannel analyzer system, Syntec/150 : s IR

4  Edgerton, Germeshausen & Grier, Inc.—Boston, Mass.
M100 modular high speed counting system

5 & 6 Harshaw Chemical Co.—Cleveland, O.

crystals, radiation detectors, solar cells, TLD reader
7 Nanosecond Systems, Inc.—Fairfield, Conn.
modular logic with 200 mc pre-scalar & associated
equipment
8 ORTEC—Oak Ridge, Tenn.
semiconductor detectors, associated electronics,
ion sources
9 Encyclopedia Britannica, Inc.—Chicago, Il
Encyclopedia Britannica publications
10 Franklin Institute Laboratories—Philadelphia, Pa.
nuclear & space research & development
11 The Pennsylvania State University—University Park, Pa.
nuclear & space research, educational program
12 Chronetics, Inc.—Yonkers, N.Y.
nanologic high speed systems & 100 mc nuclear scalar
13 RCA Electronic Components & Devices—Harrison, N.J.
photo multipliers, image intensifiers, gamma detectors
14 RCA Victor Co., Ltd.—Monrtreal, Canada
P diffused Li, Li-drifted Si & Ge nuclear detectors
15 Nuclear Data, Inc.—Palantine, Il
multichannel analyzers, signal averaging computer
16 LND, Inc.—Oceanside, L.I., N.Y.
lokic circuits & tubes—proportional, GM, BF;,
fission chambers
17 Hamner Electronics Co., Inc.—Princeton, N_J.
nuclear instruments and detectors
18 Tennelec Instrument Co. Inc.—Oak Ridge, Tenn.
TC 200 linear amp., 100 C & TC 110 preamp for
cooled Ge detectors
19 Simtec, Ltd.—Montreal, Canada
silicon Li-drift detectors, charge sensitive preamps
& amplifiers -
20 Packard Inscrument Co.—Downers Grove, 1L
4096 multiparameter & 400 channel analyzers,
data center
21  Solid State Radiation, Inc.—Los Angeles, Calif.
semiconductor detectors, preamps & associated
equipment
22 RIDL Div., Nuclear-Chicago Corp.—Des Plaines, IlI.
multichannel analyzers, modular nuclear instruments
23 Bell Telephone Company of Pa.
information & message center

e a———————
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1973 NS

SYMPOSIUM COMMITTEE

H. W. Van Ness, General Chairman, LLL
J. F. Osborn, Chairman, Nuclear Power Systems Symposium
GE/NPGCD
S. D. Winter, Arrangements Chairman, LLL
A. J. Stripeika, Exhibits Coordinator, LLL
H. Olken, Publicity Chairman, LLL
F. A. Kirsten, Guest Editor, LBL
A. D. Hyne, Treasurer, LLL
L. Costrell, Sponsor Liaison, NBS.
Mrs. J. Forster, Ladies Program Chairman

TECHNICAL PROGRAM COMMITTEE

P. L. Phelps, Chairman, LLL
R. N. Beck, Ass’t. Chairman, ACRH
C. K. Birdsall, Ass’t. Chairman, U. Cal. B.
" J. A. Cooper, Ass’t. Chairman, BNWL
L. Costrell, Ass't. Chairman, NBS
* F. S. Goulding, Ass’t. Chairman, LBL
D. A. Mack, Ass’t. Chairman, LBL
J. E. McLaughlin, Ass’t. Chairman, AEC/HASL
J. L. Palms, Ass’t. Chairman, Emory U.
V. Radeka, Ass‘t Chairman, BNL
H. A. Thomas, Ass’t Chairman, GULF

C. J. Borkowski, ORNL W. C. Lipinski, ANL

R. L. Butenhoff, AEC W, W. Managan, ANL

E. A. Corte, GULF R. C. Maninger, LLL

. L. Fow|er CRNL J. A. Martin, ORNL

W. M. Glbson BTL . J. R. Roth, NASA

R.T. Graveson AEC/HASL R. F. Shea, Consultant
P.F. Gustafson, ANL J. L. Shohet, U. Wisc.

R. L. Heath, NRTS M. G. Strauss, ANL

L. Kaufman, U. Cal. S.F. A. J. Stripeika, LLL

M. A. Kelly, H. Packard 0. L. Tiffany, Bendix

F. A. Kirsten, LBL J. H. Trainor, NASA/GSFC
F. W. Kraner, BNL R. Trammell, ORTEC -
J. H. Larose, Emory U. H. R. Wasson, AEC/DBER
R.S. Larsen SLAC C. W. Williams, ORTEC

REGISTRATION Before At
FEES Nov. 7 Symposium
*IEEE members .......c.cue....... $15 $20
*Non-members ...... 20 25
*StUENts c.cceeerereeeeeeeeeereraans 6 6
One-day special ........c.......... eeen 12
Luncheon (Nov. 14) ............ 5 6
Unemployed IEEE members =~ - No Charge
Exhibits only .vevevviiieee oen No Charge

*Will receive copy of Symposium Proceedings.

. i
Advance registration is urged to minimize delays and upon
request full refunds will be made on unused ad¥ance
registrations if request is received by November 23.
Information about group registration on request from
Arrangements Chairman listed below. Note savings available
by advance reglstratlon Mail registration and remittances
to: i

S. D. Winter, L-43
Lawrence Livermore Laboratory
Box 808
Livermore, California 94550
{415) 447-1100, Ext. 8582

Make all remittances payable to “IEEE 1973 NSS.” Extra

~ registration forms and programs may be obtained by

writing to the above address.

Registration and information facilities will be available in
the Main Lobby of the Sheraton-Palace Hotel during the
following hours:

M. E. Wrenn, NYU

NUCLEAR AND PLASMA SCIENCES SOCIETY
ADMINISTRATIVE COMMITTEE

J. A. Martin, President, ORNL

R. S. Larsen, Vice President, SLAC -
J. A. Coleman, Secretary, NBS
R. F. Pruett, Treasurer, ORNL

Tuesday, November 13
Wednesday, November 14
Thursday, November 15
Friday, November 16

6:00 p.m. — 9:00 p.m.
8:00a.m. — 6:00 p.m.
9:00 a.m. — 5:00 p.m
9:00 a.m. — 12:00 noon

R. L. Butenhoff, AEC

S. E. Harrison, B. D. & M. Corp.
Q. A. Kerns, NAL

F.A. Klrsten LBL

R.S. Larsen, SLAC

J. A, Martin, ORNL

P. L. Phelps, LLL

R. F. Shea, Consuitant
H. A. Thomas, GULF

H. W. Van Ness, LLL

C. B. Wharton, Cornell U.
A. L. Whetstone, NBS

IEEE TRANSACTIONS ON NUCLEAR SCIENCE
R. F. Shea, Editor

-THE INSTITUTE OF ELECTRICAL AND
ELECTRONICS ENGINEERS, INC.

Harold Chestnut

President

D. G. Fink

Executive Director

SPONSORS

IEEE Nuclear and Plasma Sciences Society
Atomic Energy Commission
National Aeronautics and Space Administration-

All those attending the technical sessions must register and
receive badges. The basic registration fee applies to

“technical sessions and the luncheon session has a separate

fee. Non-members applying for IEEE membership at the
time of the meeting will be registered at the member fee.
Information = concerning the IEEE and membership
application forms will be available at the registration desk.

Unemployed 1EEE members will be admitted without
charge. Please apply at the registration desk. -

HOTEL RESERVATIONS

The “Palace” is known widely by discriminating travelers
and has reserved rooms appropriate to the expected
attendance. The hotel is located right in the business/
shopping area and is only a few minutes on foot from
principal stores, theaters, and other downtown hotels.

" Because of the popularity of the hotel and the number of

visitors to the city, particularly in November, advance
registration is imperative and a hotel registration card. is
enclosed. All reservations for rooms should be made with
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To:

Subject:

U.5. DEPARTMENT OF COMMERCE

Maticnal Bureau of Standards
Washington, D.C. 20234

April 10, 1972
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K. Abele, ORNL C. J. Borkowski, ORNL

L. Blankenship, ORNL R. S. Larsen, SLAC

L. Brown, BTL R. C. Manninger, LLL

L. Butenhoff, AEC/DID 0. L. Tiffany, Bendix

A. Coleman, NBS H. M. Mann, ANL

C. Cook, NRL ‘ G. L. Miller, BTL

S. Goulding, LRL/B D. E. Persyk, RCA/Lancaster
R. Kohler, Philips W. G. .Spear, HEDL

R. Krall, RCA/Lancaster J. H. Trainor, NASA/GSFC
W. Managan, ANL S. Wagner, ORTEC

A. Snyder, Sandia F. J. Walter, CRTEC

T. Graveson, AEC/HASL H. R. Wasson, AEC/DBM

E. Cassidy, AEC/HASL A. L. Whetstone, SciBccess
A. Higinbothan, BNL W. L. Briscoe, LASL

A. Morton I. L. Fowler, Chalk River
Radeka, BNL F. W. Manning, ORNL

L. Chase, BNL R. F. Shea

T. Reynclds, Princeton 0. W. Bilharz, GE/Knolls
J. Stripeika, LLL R. M. Emberson, IEEE

A. Mack, LBL J. F. Osborn, GE/APED

S. Goulding, LBL S. Dhawan, Yale

Forster, GE/APED J. L. Palmg, Emory U.

A. Thomas, Gulf E&ES S. J. Rudnick, ANL

S. Livingston, ORNL ~ F. A. Kirsten, LBL

A. Martin, ORNL H. W. Van Ness, LLL

Scintillation and Semiconductor Counter Symposium and Nuclear
Science Symposium

1.

My letter of March 7 (copy attached) stated that I think the
time has come to merge the Scintillation Counter Symposium with
the Nuclear Science Symposium. The purpose of this letter is

to expand on that subject while taking advantage of the feedback
received. This letter is addressed to all members of the NSG
Instruments and Detectors Committee and to selected individuals
-whose views I feel will be useful. '

SCINTILLATION AND SEMICONDUCTOR COUNTER SYMPOSIA

Given below are attendance and exhibit booth figures for the
SSCS. This data are also plotted on the attached graph.

58Cs Attendance Exhibit Booths
1962 733 28
1964 ) 811 . 36
1966 751 44
1968 558 46
1970 459 : 42

. 1972 330 34



Though it is undoubtly true that the 1972 attendance was
hurt by late mailing of programs, the drastic decrease in
submitted papers ay cohpared to previous years is a clear
indication of decreased activity. With current travel
restrictions one could expect an increase in submitted

‘'papers with constant activity since an accepted paper helps

a guy get to the meeting. I attribute the continuing drop
in attendance primarily to decreased activity and funding
and travel restrictions. As would be expected, exhibitor
participation is delayed with respect to attendance.

NUCLEAR SCIENCE SYMPOSIA

Here are the figures for the attendance and exhibit booths for
the Nuclear Science Symposia:

NSS Location Attendance Exhibit Booths
1264 Philadelphi& 400 22
1965 San Francisco est 470 23
1966 Boston 460 i 32
1967 Los Angeles 294 40
1968 Montreal 214 est 30
1969% San Francisco 582 (+ 143%%) 40
1970% New York 454 30
1971%* San Francisco 669 35

* 1969, 1970, 1971 includes also Nuclear Power Symposium.
*% 143 "exhibits only" registrants.

The above date are plotted on the attached graph. As compared
to the SSCS, one would expect these figures to bounce around.
because they include variables such as location and "add-on"
meetings. Points are shown for the Los Angeles meeting of
1967, the year the travel ax fell, and the Montreal meeting
that followed Los Angeles and carried the additional burden
of foreign travel. San Francisco has the advantage of a
large attendance and magnetism for non-Californians. There-
fore, we've stuck with San Francisco for our western NSS for
1969, 1971, and 1973. The eastern NSS has been in various
locatlons (giving an added variable) but, except for Montreal
in 1968 and our southern venture (Miami Beach) in 1972, we've
stuck with the northeast .corrider in recent years to attract
a large local attendance. :

In 1969, 1970 and 1971 the Nuclear Power Symposia were appended
to the Nuclear Science Symposia. The attendees due to the NPS
seemed to be about 30% of the total (NSS+NPS) in 1970 and 1971.
This was a basis for the "estimated" portions of the NSS-and
(NSS+NPS) curves on the attached graphs.



TECHNICAL SESSIONS

Early SSCS's had lots of circuit and instrumentation papers.
When detector papers began crowding the program, the circuit
and instrumentation papers were shoved to the NSS. Lately,
as detector papers eased, more circuit and instrumentation
papers have been accepted by the SSCS. Though the NSS
technical coverage has been broader than that of the SSCS,-
to a great extent they've covered the same ground. Both
have detector sessions, both have circuit and instrumentation
sessions, both have had space instrumentation and application
sessions, and lately both have had paper and sessions dealing
with biomedical and environmental applications. As funding
and travel have tightened, many potential authors, attendees
and exhibitors have been compelled to choose between the NSS
and the SSCS.

COMBINATIONS

The NSS has in recent years had the advantage of the Nuclear
Power Symposium being added to it but there is some feeling
that every year is too often for the NPS. That would mean
having the NSS fly on its own in the east (or in the west).
What seems to me to be a logical and viable arrangement is the
SSCS and the NSS conducted as a single meeting in even years in
the east. I'm talking of an integration of the SSCS and the
NSS - not of the SSCS into the NSS. I'm talking of a common
time, hotel, and arrangements with an SSCS Program Committee
and an NSS Program Committee coordinated by the meetings.
chairman. I'm talking of SSCS sessions that would not compete
with each other, though there would be competing NSS sessions.
The SSCS chauvinist therefore need not lose out on any SSCS
sessions. though he would be exposed to the temptation of
competing NSS sessions.

I'm talking of holding the 1974 SSCS in Washington (as usual)
but delayed till fall and held together with the 1974 NSs,
with the whole thing billed as the

1974 NSS and

1974 SSCS East

I'm also talking about the west‘coast meetings (odd years)
continuing as combined NSS and NPS ’

"NSS and
NPS West




If the nuclear power people want a yearly'NPs, that's no
sweat. We'd have the '

1974 NSS
1974 SSscCs
1974 NPS

East

all as one big package. However, as mentioned above, there's
been some grumbling about yearly NPS's. There are all kinds
of possible arrangements that would be vaible.

The combination I'm talking about here (without prejudice to

other combinations are:

'~ NSS

Even Years East SSCS
NSS
0dd Years West NPS

6. SSCS and NSS PROGRAM

Here are the 1971 NSS and 1972 SSCS programs:

‘SSCS
PMT's and{ PMT's and} Medical Dets| Medical Dets| Semicond {Circuits and
Scints Scints ‘and Imaging and Imaging Dets Systems
NSS
Plenary| Nuclear Nuclear Radiation Radiation
Instr. Instr. Detectors Detectors
Biomedical] Environomental} Enivron. Nuclear Tech} Nuclear Tech
Instr. Radionuclide Radionuclide{ in Environ. in Environ.
Analysis Analysis Research Research
Systems Systems .
Space Radiation Data Data
Instr. Damage Acquisition | Acquisition
Plasma Instr Reactor Instr
and Fusion and Test
Power




Every item in the SSCS has been covered to some extend in the
NSS. Only the plasma and the reactor instrumentation sessions
of the NSS have never been dealt with in any of the SSCS.

7. ESTIMATES OF ATTENDANCE AND EXHIBIT BOOTHS pour BEAUCOUP COMBINAISON

For my estimates of attendance and exhibit booths for various
meeting arrangements see the attached "Estimated 1973 and 1974
Attendance and Exhibit Booths, NSS, NPS, SsCs." Of course
everyone is free to make their own estimates.

8. PROCEEDINGS

Details would have to be worked out. Publication of Proceedings,
combined or separate? when published? if separate volumes does

a registrant get both or does he choose one with the other
"available at extra cost? These questions need consideration

but they're not that tough.

9. COMMENTS, PLEASE

I would appreciate receiving comments from each of you to assist
in making a decision to whether changes should be made and, if
so, as to what changes should be made. Please let me hear from
you promptly - lt's later than you think.

Sin' ie:]_y/
<

Louis Costrell
IEEE/NSG Meetings Chairman

Enclosures:

(A) L. Costrell ltr of March 7, 1972

(B) Attendance & Exhibit Booths, Actural & Estimated 1962 - 1972,
NSS, NPS, SSCS 30 March 1972

(C) Estimated 1973 & 1974 Attendance and Exhibit Booths, NSS, NPS,
8SCs 30 March 1972



Harch 7,.1972

- 241.02

A. ¥W. Snyder
G. L. Miller
R. F. Shea
J. A. Martin
B. C. Cook

eraiconductor
intagration
2

I think the time has come to marge the Scintillation and Semic
Countor Symposia with the Muclear Science Symposia. This ta
could be smoothly accomplished by having the 1974 ¥8S in Washington.
There is urgency. to this matiter since we have hotel reservations for
the 1974 and 1976 S5CS and these should be cancelled early enough
‘nbt to inconvenience the hotel. There are a mmber of mroblems that
will need resolution and some of us should got t gather to deal with
them. I'm listing helow sowng of the itoms that have to be looked
into and we should do this very socon to accomplish the integration

before we fall on our collective faces.

ri'

Ytems reouiring consideration

{a) Confersnce sess

{h) Conference Froca
{ {¢)} Procesdings VOll-C (cubic Feo)

1) Publication schedules

{e) rocesdingg distribution

{({} Publication ceost

(¢} Conference schoduling

{11} Conference attendence

(i} Conference registration income

{(3) Confercnce exhibits

{x)} Conft QrOLCP'GXhibitS income

Sincerely,

Louis Costrell
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