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Abstract.
A photoelectrlc photometer was designed and constructed to
measure the intensity profile of thev5577§u (o1) radlatlon Erom’
' the night sky with a rocket.'This note describes the.instrumene“-”
tation and performance of the photometer Wthh was flown from
Thumba on. February .3,.1973.. Results_of thlS fllght are dlscussed

elsewhere (Kulkarnl, 1976) .

Background for degigns

‘It was hnown:from'the mid—latithde-rocket measuremehts
that 5577 .A(0I) radlatlon from the riight. sky orlglnates in a
relatlvely thin layer (half ‘width~10 km) at about 97 km |
average height. from the ground (Offermann and Drescher 1973)

. Hence, if - -a photometer looklng vertically is flown- 1n a rocket
1t should show a}most constant 1nten81ty till 1t enters the
em;ttlhg layer, if the emission layer is optically thln. The
intensity;should decrease‘as the-rocket-penetrates through the
layer. If theretis no radiation aboveithis_layer,‘the photosi_;

meter should show zero intensity during this part of the flight
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otherwise 1f some of 5577 A orlglnates from a higher ‘layer this
will be shown as a conStant 1nten51ty upto the apogee of the
flight if the second emission layer is above the apogee. The
optical fllter used for 1solat1ng the airglow emission line has
a finjte width and therefore also allows contlnuum, which can'
be Substracted by measuring its intensity in :the nearby reglon
of the spectrum. The tuchnlque is known as the two fllter technlque
(Roach and Melnel 1955) Hence our compiete 1nStrument con81sted

of two 1dent1cal photometcrs w1th two filters centred on 5577 A and

5566 A

Instrument:

| Figure 1 gives the block diagram of the airglow photometer.
Figure 2 shows the detail; of the photometer tube which contains
optics- and the detector. Output from the detector goes to the -

preampllfler.

The"photometer Jjacket is a E.f.c; 2.5" internal diameter
(I.D) tube which is again inserted ihtobanother P-V:C..tube of
3.5" I.D. In between the two tubes thermocol rings are packed
for- 1nsulation. During the rocket fllght,temperature inside the
nose cone of the rocket rises by several, tens of degrees. It is
known that the dark current of the photomultlpller 1ncreases
rapldly with the tcmpcraturc. Hence it was ncaessary to properly

insulate the photomultmpller tube. It_was_observed that the
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'temperature near the photocathoderchanged by less than 1%%- when
uthe photometer was kept at 85°C for 10 mlnutes (amblent room
temperature 26°C) . The optlcal filter and the. ObJeCthe lens at
the top were held by two threaded rings which in the final stage
were_fixed with araldite. The filter characteristics are given

in table 1,

Table 1:

Pilter Characteristics.
~ . Half Peak Yo Bffective
Filter Diameter. width. + Trans- = /“Max half.width
_;_____-;-_______________-_;__TE§§EQQ:_____~____-___ ____________
5577 & 51 mm 40 A . 74_% 5584 A 53 A
5366 A 51 mm - 100 A 64 % 5366 A -

* Bffective half width is defined as [T, daA/T, where
T is.the transmission of. the filter at wavelength and.

?m that at the emission wavelength.

& Fabry lens at the focus of the objectiye restricted the field
of.view of the photometer to 3° 56' and focused the objective on
the photocathode, thus uniformly illuminatiﬁg_it even if the - .7,
~object field were nonuniform. Both lenses were achromates. One.
centimeter thick foam pressed to 4 mm against the ring 'Rl holds.
the phototube in a moderetely tight position. A mu metal shield

and the foam packihg around holds the photomultiplier tube firmly
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but without straln..The photomultlpller had S 'typc cathode with

very low dark current and a good sen51t1v1ty in. the green reglon
of the sptctrum. o

The pottod bottom part of the photometer 1s shown in fig.3.
The D.C. - D.C. converter type Hl.T. supply was Du1lt on a 01rcular
card of 2" diameter and was fixed in a copper cylinder 25" high
with a hole at the bottom in a teflon disc R2 fof taking the H.T.
out. This eyiinder was then pottedAWith RTV~-602 compound (bubbled
under vacuum). The cylindrical H.T. eupply was then mounted~upside
down as shown in Fig.3 so that the H. T.end 1s near the cathode pin
of the photomultlpller. The photomultlpller was seated on the
teflon rlng R3 which was fixed to the out51de tube. ThlS teflon
rlng was bevelled on inside to matech the slantlng portion of the
photomultlpller. R3 was then sealed 1n81de to the photomultlpller
bwall and outside to the P.V.C. tube as shown, by a rubber
compound‘R. The ésSembly was then potted upside down through a hole
in the plate Pl. Through Pl only two wires go (1) 1nput -7V for
dece~d.C. converter and (i1) output 51gnal “from the photomultiplier.,
All Ho.T. points are potted in one single cylinder and there are
no H.Te. junctions anywhere outside, so that no corona problems
would arise at the insitu low pressure. This assembly was teéted
for (a) vibrations (upto 2 KHz), (b) shock (5 to 10 g) and (c)
vacuuh'(lo~5 mm of Hg) for corona dischafges. ' '

A preémplifier with a gain of about 15, followed by a three

Stage pulse amplifier of total gain about 250 was used for necessary



'ampllflcatlonsof the 1nput pulses. A}tunnel diode discriminator
’cuttlng down the grass n01se below 50 mV was used A monoshot
was used to make pulses of equal w1dths of loMs. This was
followed by . a ratemeter which converts number of pulses i.e..
‘frequency to correspondlng d.c. voltage, thlsnwas followed.bv
ad.c, ampllfltr (see fig.l). | |

' All thb(abOVb circuit parameters were adJuSted to the tele-
metry requlrement of 0-5 V.D.C., 91V1ng 2.5 to 3 V.D C when the
'photometer wasvexposed to the night sky from the ground. We had |
'also' precallbrated 3"1um1nuous diameter radlo active C14 pho-
sphoresoent source giving. constant llght output for calibration.
The payload photometer was callbraiedJM1thxihtS“Sﬁumca (Kuikamnin&
, Sander§”l964)’ The present CerUltS ‘were made W1th.d4amrete

;components. Inteqrated circuits have been used 1n‘the later ver81on.

' Sc1ent1f1c-resulte Obtalned w1th thls photometer have been
reported and discussed elsewhere (Kulkarnl, 1976) We thank
er R.T. Patel for construction and testlng of the payload All mecha—
nlcal work was done in the PRL workshop. This work was squorted
;by the Department of Atomic Energy, Government of Indla,
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FIG.3: DETAILS OF THE BOTTOM PART OF THE P!’!QTOMETE{R TUBE





