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"ABSTRACT

: ,.fAn.image intensifying system hasAbeen developed
:~‘indiggnously in the LaboratoryQ With this sysfem the
bhbtomultiplier photocathode is cooled passively.by liquid
'vfnitrogen, so as to improve its detection sensitivity at

- low light‘levela It has been designed in such a way that

it can operate continously for several hours., Two types

of systems have been developed; one for coolihg the end

"fwiﬁdbw, transmission type photocathode and another, for the

Side window, reflectance type photocathode. It has been
* found that the system reduccs the cathode dark current by a

. factor of about 10° in case of S-1 type of photocathode.




INTRODUCTION

Efficient ooollng of photomultlpller tubes is in

general, requlred 1n exp rlmeuts 1nvolv1ng the -detection of
very low 11th levelso Qulte a few deslgns For cooled 7

i
_ photomul 1pller houslmgs are available on a commercial Daslsl

oaterlng to only a few speolflc needs of the experiment.
Also, some experlmentallsts2 have des1gned such systems to
suit their requlrements for 1nterchangablllty of different
.photomultlpllersa All suoh systems -are either based on
thermoelectric Cooling of the photocathode or freon.cooling
.With ethylene glycol as the-oirculatingl'iquid3 - The mlnlm%T
) temﬁeraturesAaohievednhear the photocathode, in all such cas‘
~ range From ~10°C to -50°C, Only S-11, S-20 and bialkali type
_oflphotooathodes can be cooled with these systems. ‘Sn1 type
of photooathodes whioh.require much lower temperatures for
optimal reduction of dark current, can not be efficiently
cooled by such systems..  Ag-in, the front,window.lh the
system which gets‘frosted'after_some timeyihas to be provid_
'with.slow heatiig errengeme;tu ilsoy the photomultiplier '
pins and sookets have to be potted.torseal it agaihst any
moisture deposition on the dynode chain resistance, Again,
Athe cooling dcwn time for all these systems is very large.
Under the circumstances, it was strongly felt that a
new versatile cooling system capable of attaining better

than - 100°C temperature, free from moisture problems and
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“having very small cooling downtime, 1s required for varlous

ifend usés in several experiments. Feollng the need two systems
were desmgned and fabricated in the laboratory, one for 23"
dlameter,end=w1ndow type photocathodes and the other for 15"
‘diaméter side~-window type photocathode;

Constructlonal Details

Wd The system diagrams for the two photomultlpller coollng
'1houélngs, are given in flgs 1 and 2. The system, in principle,
con51sts of the two maln.seotlons, the first one is the cooled
hou81ng Jacket along with the quartz window mounted on a flange
nd the second one consists of the photomultlpller mountlng
Complete w1th dynode re31utanoe chaln, 51tt1ng in a llghtly
1t1ght flt POolthD,Wlthln a nylon . ring. This sectlon is
] PTOVlded w1th the pumping port, a penning head connoctor and
‘ two ceramlc ~-to-metal seals used as electrical feedthroughs°
Tne cooled houslng jacket in the first sectlon consists
of two conoentrlc cylinders welded in a way such that the
annular portionoin.between the two cylinders acts as a 11quid
'»nltrogen.contalner while in the space prov1ded by the 1nner
'Cyllnder lies the photomultlpller. The ooollng Jacket is
'dPPOV1ded W1th two openlngu, one for pourlng in the 11qu1d
“nitrogen and other as an outlet for the evaporated 11qu1d
The entire system is made of gtainless steel 304 and all the
joints have been argon arc-welded. o -
The system is evacuated to an ultlmate vacuum‘of better

e _thon 3 x ’IO =5 torr. Evacuatlon has been found to be necessar'y



~to dfive oﬁt thé moisture for the hous1né, otherwise the
m01sture gits on.the Photomultiplier plns and ‘results in
arching across the two Pins when the voltage is applied
.betweeu.i“v cathode and +ic srounded anode.  Evacuation also
assures almost negligible frosting of the quartz window ag
well as the Photomultiplier window, Also, evacuation helps
to.cOol_the system slowly and thus, any Possibility of
thermal shocks-to the tube is completely removed,

Initially, a small quantity of liquid nitrogen is fed
to the cooling jacket to stabilize the system and the photo-
cathode at a particular low temperature, Finally, the,jackefé

is filled with liquid nitrogen., Photocathode dark current is

reduced to a_minimum after about one hour of cooling. Once
the lowest dsrk current is attained the System becomus ready
for opcratlcn. It may be 1nterest1ng to note that the dark
current in the present system reduced tc¢ a minimum‘in a much
shorter time ag compared to ther systems (described in
references192’3), |

RESULTS

| - The present system has only been.tested quantitatively
with photooathode of 5~-1 spectral response, while qualitative
work has also been dene with 5-11 and 8-20 photocathodes. ‘
The temperature versus dark current curve for um1 photocathode:
as provided by the manufacturers is ‘being given in fig.3,

The dark current at -100°C temperature reduces by a factor of

about 10° as can be seen from the figure3. After cooling the
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systbm for about two hours, the dark ourrent for photomulti~-

pller 7102 (s-m) was checked gt & cathode’ voltage of ‘1OOOHV.

.....

it reduced to about“Q plCC amp; - g1v1ng & ratlo of better than

€l-,:

_106, This matchosﬁrather well with- the manufaoturer' speci~

ficatlons.f. .fig it#'" ;a;' R S

- Low 11ght sxgmdls were meas ured in an experlment already
operaticnal in. the leboratory. The 11ght signals were from
an afterglow -of molecelar oxygen and 1 27 m1cron.em1ss1on was
measured uslng a photometer a comblnatlon of 1nterference
filter and the cooled: photgmultlpller system (the present
usystem) A smgnal to dark current ratlo at about - 100 C was
measured to be approx1mately 15 at a typlcal 02 pressure.<

The present system is also being’ USed in different

‘_expefiments for measuring 7619-4° gigrals from 0, afterflow
~and also for monitoring the %ptensity of OH emission (3064 AO).A
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