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regoivtions being somewhat worse when the sourse was guite m

28e of the %%m% % iﬁﬁ% ; 3@;@&%&% %%%’ng g%g% ﬁfg&%i With

sastopesk to average

137 wab glvense 48 ¢ 1. Thapmas

: mﬁ% ﬁw s

:@@g@%‘@ mmg

"uﬁ%m& s@%ia g%w m@%@ @ﬁ g&mm&; is W@%g%

sree ¢ z&i@wm%@mﬁg

%}"% »@i seven @m@ﬁ @é&@mm@%ﬁigﬁé&% g&% 2 M@Mm% @i %‘% m@ |
mgm%mé the ratio of ;gz@@%&g%% to average Complon szzm%%zzg rates

P 48 2 %,

%%’ F- %&%‘g g»%»% ;;;';4.:@: &1 %@@@ »s,mrrw i% & %@,ﬁiﬁ%m

%mﬁz@% am@ a wmﬁ&m i %mg%@%%@@ @% @%izﬁm@m& m?’ng adn

: , % m@ﬁé bnply & dopendence of mm&%
the particular cryetel uued,

R, Hoffetader snd &%, Uandeon (5} ustue 2

ewystal, bave found a Husar velationship between pulse height snd

fmvident electron enerpy &

slectrons,



BEORPTION BPECTROMETER

3. THE TOTAL A

2., Genezal Descripton

The specivometey consiste of 2 lapyps Wal {T1) vy

stal mounted v a t tormuiticliors view

Hobt pipe. The ouipnts of Geee photy-

- gEnese d, soplifled sad sovted 28 to

the srestal s 5 selutilinting pla

ipllevs. The outputs frowm these phoio-

wowed by alewmn

mgliiplisrs ave sumoed, an

thoso fvom the eyyetal,

b The Sediue lodide C

The crystal is o Havs

5 az gives da Flg. 1, A8 sodium

waier and give off fves lodine, i was necessary 1o do all wor

mouniing the crystal inside o dry box o prevest o

el purince, Flate 1 s 2 pholograph of the coysia

ted, =z guvisce was

Beloze the crysinl was

4 with sasber 120 sree vy cloth uatil clear and clean, This sure




g

iocal frictiona] heating to prevest craching

Te koep the s} wmoizture fvee whils inass, 3

This mounting was construciad

s due to s low density and atemic nuwm

of akb

wisessity 10% centistokesn.
Werk was doge

mitings. The first moundl

2o find the best geometrical av

ted as the tomporary momnting ., The secend,

the geystal, I is deal

srmsared over the remalning crystal surface aad i

m oeide to act 88 & reflestor. An slemises shell

powdered slumb

wess 005 lnches wae shaped to the proper alze

af wall thi
sver the cryeial sasembly, The glass-metal jolnts wese senled wih
Aptemon O vacusm waz and the system was evacuated by thrusting &

% she wall of the

Lollew needls conpecied
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ivon, lnser dlameter 38 inches, & 12 inch section of 1/ 2 fneh

shzmlawm vod, theended at both snde, wos belled o vach svn 2s In

i e

Fig. 82, Analy o ring, holiowed to it the cryeial, was then

r

fitied pvar the frse snde of Giose slosinns rods 2

i bobed down,

¥ &5 shows the devies

4 tu suppest the plastic

ghiald, Stvips of 2 lnch by § dnch ¢ 2l ivon are slotted and bolted

thyough the slols to &

g of the stosd, Upon thase sivips resis

5 ring of 2 inch by Z inch sogle lvcs ohich supperts the plaatic shield,

g. Zmctronies

Fig. ¥ iz s bloek dlapram of the clogtvonic appa

associsted with the apectroseter, Flhotowsltipiier twhe pulses
grising irom eveniy v the arystal ure fod divecily iv the prids of

saparate cathede fsllowers io the detveior heads, thenoe through vo-

1 aonplified and fod theough co-sudal cable to the gate mlue

gentrator which atiivates the sgilce se clireoulis in the 100

21 Bickaorier or the single chanrel apslysey,

118 volk a.e, power iy supplisd o sl usits frow bre

Serensen AL, Vol
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puise and

ha positive &

clisping, 2 | 2 negative cutput
wes used to feed the 100 chansel Rickaorter,

B @%%&%

The siagle ¢

ware both buill as the University and sve conventional deaign. The

 Lickserior was receatly cbiained by the Universily from

ng Devites of Casade Lid,, Model W 475,

" 2 2!

slse gemevsior {Figs. 8 & 9

.

The mineve sad gate §
were both desigeed by D2, £.1, Roglston of the Fhysics Departuaent,

suivonee ol fouy

Two wminses wore bulll, one desipd o som a m

heaswls end tbe sther to swn 2 maxinesa of twelve dinonsls,

The gate pulse gesevater delivers & spuere negative

i ~ 40 volts and dusstion verisble from 5 ip 30

wicreseconds, dpen receiving & positive inpet pulas with amplitude

groater then & predetermined valae.



4, PFERFORMANCE OF THE BPECIROHETIE

With the erystal s the tewmporary mounting, rese
137

gamina ray scurcs fon

Lo

on the 662 Hev

s of o T

eyiiadeical

L by & short Hebt pive as In Flg,

the crysisl facing
vicpl oud of e ceyatal,

{4 Syetemns 8 aud ¢ glumin

oasly, the et

163 Svstems ¢ a2 ltareously, Be

yulses

all sumensd bn 8 ndusy,

Tz 16 fndh tebe opticslly coupled 1o $he oylindeizal

Sy
e

e

base of the crvetal by & short Yl plze as In Fig,

6,

f 2



pliers gl light pipes wers

=

st with T,C, 288

e guometries

silioone gresse.

posd = studving the cryatal, The soiib

se i s lead bloeh 3

% by 5 leches with & 1 inch bols bane  dizection,

Tsble I glves the vesclutions chisinss with the ¥

e geometrine,
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This aevangement ts slao shows fn

| Sedividunl veltages of these photomultiplers were

adinsted until, with ns gamma source present, sach

sitrarily chosen digerimina-

saras counting vate sbove a certain s

tion level, An mcrease ls cemmtln
s 837

2 vate from oach Tale

gan ed the ability of the

photomakipliers to detect events In plastic in the 400 Kev »

% i
wheent monnting ﬁﬁ@’%%?

spactye were taken with the goures in the vasrions positions shown

in Flg. 11, I wss bupossible to use the provicualy descoribed
coilimator o collimate the gamums 2y beam lnte the base of the

erysial as it would set i bebwsen the phetomultipllore conpled o

e base, In this cass only, a section of lead pipe € lnches long by

§ tueh in dismeier and 175 inch wall g

cie was usad s the

toliimator,

Fig, zz shows typlesl ﬁ%gﬁ? spectya o

depted, ¥oeack case, the vurve presested

the gsou

Fow geomeiries &
iz the difsvence %@W@% the spectyar obialsed with fhe souree in
g desipnaied g%%%%im aud the backoreund curve obis bed with he
source abgent. The korizentsl seale is presented o wolis as rvead

frem the single chanael pulse height ansiyzer, The vertical seale is




presgented in arbitrary units, In obialning these specivs and oli

spectre progonied Iniey, savs wa: kesn tp recsrd sulliclent counis

ithet the orvey on snch slotted polsd dus o %&%&%’3”3 tienl vavistion

wenld be neglipibde, Polats weze plotted 28 oue volt ntervals along
e gpeciva,

It iz svident frow these curves thai collimation of the
gemme poy beam lste the orysial vone sives ol caly the beet ;

betion but alss the highest ratio of §

Ropeak maninya seuatioy vate

to pverage Compion Co e snd eatic of

thng wate. Dopovest ress

stupeak to Compben

nting sates ave oblalned with the souwe

oneatl the flat end of the orvsisl.

Zeveral %W&%% ware inkey with G gurves vay beam
soilimated radislly inte the cryeizl fo determive e dopsndence of
thatopsak palee Bainht on vadial posliion. Talle I shows this

£ the

t&

é@y&ﬁé@@m;ﬁ and 249° belng the radialgosition

theee shotomuliiplisrs viewing the orvatal,

e ma e e e o
Radial Fositiss tem 13 Photopeak
of Jourse Pulee Helght

¥ 44,4




L}
g1

It in seen thet ¥ the collimated garvme radistion entars the ervatal

Fe s

lzeatly above ope of the pholomalipiiers, the oh

topeak pales

Raight is somewhat bigher than that produced when the radistios

suiavs the srystal radlally betwsass the shotomultiptiers, This sovesd

helps ezplaln the pobr ressivtion of this

apeciromelsr whon ¢orapared o one wtilleing 5 wuck smalley cryatal

Figurse 14 to 17 aze specive 4 with gammms ray

"',: 2
o g

smrnes ef Hao , & s 288 Z3B°77, The bachpround has bees

sebtracted rom ench of thews curves, The corvesponding phetopsnt

ensrgite ave indlcated on the spsaivs,

Low sweigy studles usisg the anticelncidence shisid

e

o0 ol 8 lnrge pumsber of geting pulsss verelsted to most of

the pulses in the amplitads 2




iz nol in the ampltude vangs

%,

feom the slaatic sevves oo veeial

- coay also produce aegl

o et of these were climinated in the following

sy, The thotepesk maximuom ig & well defimsd point whers B2

L8 & resnlt, any dimbsishment of the

B

tencs with sexmalized pholtopenis.

spostram takes with & 1 inch by 1-1/4 inch cylindrical

sodinrs lodide crystal is shows jor somparisen [Ipesss.

sy photopeak by

%

siution of ¢

ie same
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of woud snd the thickawse of

boratery was budle

g material in the roof wag eyt to & milsimum. CGages (6}

£ srysinl of ensrgy grester tha
vy the sffect of the roof s negligible,

Fig. 20 is & oomperizon of setivity in this laborstory

with sctiviiy in the bases g fn the @ e B Mev
undlng conovete
of the wails and colilings are more i&%iﬁf to contain thease vadie sle-

monis. However i the %ﬁg&@% @%@ oy

mgi&m copmic radiation is

%gi%%m at highey ecoeygies by

to prevent saturetion in the ;

sing the tebes at low volinges. £ 2 general oritevion 8 wes

%@%m&ﬁ & gi%@ pnise was set seturnted i the shotowmultipliere could

deliver & pulse ton towe lavger,

This a@%mz 2 wag m“-m&@% m terme ol the 511 and

is@ the %@gg speciram. Wiﬁ% the photomaliipliey







volinge s2t go o = ot eceur in the desived snergy

sgh value to dlaplay the

I peake. The sodium cuergies calibvated an snsrgy scale at thie

phfler setting. The ampililer giis was then dogressed by a

thad of

fzctor intressing the energy scale by this factor., This nw

Fig. 21 show o dilisrentisl ¢nevey distel

spsute in the O to 208 Mev esergy v
Using the broud pead which scoure with rmasines a8
B0 Mev. as a calibration polnt, svents with enorgy greator than §

Bev were detected by the sryatal,

., Tith Antleedneidenee
Z S e e

High snszgy studics with anticsiscidsnce weore done

vsing the 100 chasuel kicksowter. To sailsfy the dalay veaunirewments

of the kicksortew, the pulse from the gate pu

lee generstor was

isngthened fo six microscconds. Ae vne could biss 0wl & large por-

tion of the very low ensrgy pulses, acsidental cencullntion factors

weze negliglhle, less ¢ -1% in gewesrd,
Figure 22 is 2 gewml logarithmic plot of frequency of

unker en the 190 chasnel Bleksavier, The

avents V.5, chapasi

¥ carvs iz inken with the plastic in asticolucidance with the cry-

gtzi, The spper carve s taken with vo saticoincidence ., Channsi 50

corresponds to an energy of 20 Mev en this gragh,
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PLATE 6




......L__. 1" GLASS LIGHT PIPE
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FIG 2
FIG 3

 TEMPORARY MOUNTING

ALUMINUM SPINNING




HOLLOWED

AL. SPACER
AL OXIDE
REFLECTOR
POWDER
AL AL
| SPINNING SPINNING
CRYSTAL
* AL AL
RING S RINGS
O RINGS GLA SS PLATE ND.C 200
MAX DIAM [1}" SILICONE
: i
MIN DIAM IOL" GREASE

THICKNES 8+ "

FIG 4 PERMANENT MOUNTING
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|
4 WALL
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’ CYLINDERS
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6" BASE PLATE

|

SLOTS

24" WIDE
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BOTTOM WALL SECTION

FIG 5a PLASTIC SHJELD
5b END VIEW
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SEE FIG 66b
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PLASTIC

SHIELD :

MOUNTED
CRYSTAL

-%<AL RING

SUPPORTS
CRYSTAL

f_

AL ROD
DIAM
LENGTH 13"

BN " @ | ARM OF STAND

| 2u X ZHW‘}
ANGLE |RON

RING

WOODEN
SPACER

L

2"x 2" ANGLE IRON RING
SUPPORTS PLASTIC SHIELD

6" STRIP OF 2"x 1" CHANNEL IRON
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EiG E6b DETAIL OF STAND




CRYSTAL CIRCUIT

PHOTOMULTIPLIERS
& DETECTOR HEADS

r

MIXER

AMPLIFIER

PLASTIC CIRCUIT

PHOTOMULTIPLIERS
& DETECTOR HEADS

—1

I

MIXE R

AMPLIFIER

|

GATE PULSE
GENERATOR

ANTI~
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INPUT.
/

100
CHANNEL

INPUT,

/

N
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"SINGLE
CHANNEL

£
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N
N

>

/
S

FIG 7 BLOCK DIAGRAM OF ELECTRONICS
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MOUNTED
CRYSTAL

l LIGHT PIPE

DUMONT 6364

MOUNTED
CRYSTAL

LIGHT PIPE

DUMONT
K 1328

FIG 10 LIGHT PIPES USED WITH
’ TEMPORARY MOUNTING



NON COLLIMATED

COLLIMATED

Ay . SOURCE

ABOVE |
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LEAD
COLLIMATOR
' MOUNTED
CRYSTAL
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RADIALLY
d
AXIALLY
BELOW
BASE
| f

FIG Il SOURCE POSITIONS



DUMONT 6292

. \

DUMONT l\ DUMONT
6364 6364

DUMONT

K 1328

i |

FIG I2 PHOTOMULTIPLIER ARRANGEMENT
OCN PLASTIC SHIELD
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