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ABSTRACT, The calibration of the optical wedge of the Dobson’s Ozone Specirophofometer is

being done by t
gauze and (2) by r
and rhodiumised plate being known.

1n this paper the result

he two well known methods, viz., (1) from sunlight with the help of perforated
hodiumised plate and standard lsmp, the transmission coefficients of perforated gauze

of the calibration of the optical wedge of the Dobson'’s Spectrophotometer

by means of a circular diaphragm cutting the light inteusity from a standard lamp to a known percentage

has been explained.
1. Introduction

The calibration of the optical wedge
of the Dobson's Spectrophotometer forms
part of the routine activity of an ozone
observatory, Of the various methods de-
vised for this purpose, the perforated gauze
has been in common use in India, It has a
large number of uniformly placed small
Loles of same size, giving a known trans-
mission factor when made to interrupt
rapidly any source of light. The calibration
with the perforated gauze has to be carried
out in the open on the direct sun or zenith
blue sky under clear haze-free conditions
near noon. Only the 8, slit of the spectro-
photcmeter is kept open throughout the
calibration, For any wavelength pair the
dial of the wedge is set at zero to start with
and sunlight entering the instrument is
rapidly interrupted by the perforated gauze
at the same time cbtaining a convenient
current reading in the micro-ammeter. The
removal of the gauze (called “Out’ position),
causes the current in the micro-ammeter to
rise and is compensated by turning the
wedge dial to bring the reading back to the
original, This dial difference representing the
wedge positions, corresponds to this trans-
mission coefficient of the perforated gauze.

The process is repeated by setting the dials
at 10°, 20°, 30° etc (or smaller steps at the
turning points, if necessary).

There is no doubt that this perforated
gauze method is quite simple, as the instru-
ment is not opened at any stage, For places
where ozone amounts do mnot vary much
and the skies are very clear, this method
has proved quite useful. But this method
has certain difficulties, For instance, it is
not possible to move the ganze with the same
uniform speed by hand. Unless a motor is
used, the transmission coefficient is liable to
be different from one reading to the other,
At places where haze is rarely absent,
the readings become somewhat -erratic.
These two factors may combine to give a
calibration curve full of spurious variations,
which cannot be called representative of the
wedge differences,

Of late, the rhodiumised plate recommen-
ded by Dobson (1957) mounted on the
clear-opaque shutter in front of S, slit has
been introduced for the calibration of the
optical wedge. The ‘In’ and ‘Out’ positions
are controlled by the clear-opaque shutter
rod. The source of light is, however, a stan-
dard lamp, with a transparent U.V. en-
velope, with a voltage stabiliser. A wedge
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TABLE 1

Wedge table (calibration with rhodiumised plate;

AND S, K. SANYAL

1ABLE 2

Wedge table (czlibration with diapnragm)
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calibration curve obtained with the rhodiu-
mised plate is given in Fig. 1 for Dobson’s
Instrument No. 55 in use at Varanasi (Lat.
25° 18'N, Long, 83°0I'E). The wedge cali-
bration tables for A and D settings are
givenin Table 1.

For calibration purpeses, there is ne doubi
about the superiority of the rhodinmise:d
plate over the perforated gauze, in view of
the uniformity of conditions introdueed
in the process and absence from all armos.
pheric influences,  The method, however,
requires the removal of the cover of the
instrument and eareful mountine of the
rhodiumised pl.‘lll‘ on the ('iwll'-r]:;ulun

shutter. Repeated handling of the rhodiu-
mised plate may also lead to a chonge in
the transmission percentage.
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2. The New Method

In this paper the result of an attenmpt
with a simple device, which combines the
simplicity of the perforated gauze and the
standard  conditions  of the thodiumised
plate is presented. It consists of a metal
mounting  which can carry the standard
lamp, fitted into the opening in front of the
S, slit of the speetrophotometer, A fixed dia-
meter cireular  diaphragm  provided on a
metal plate slides in and out of a slot of the
mounting.  The “In" position of the diaph-
ragm reduees the light from the standard
lamp into the instrument and the ‘Out’
position  being regarded as 100 per cent
light passing through the S, slit.  Various
sizes of the diaphragms can be unsed in
separate  metal plates to  get  different
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Fig.1. Wedge calibration with rhodiumised plate
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transmission coefficients. The photographs of

the mountings and the sections are shown
in Figs, 2 to 4.

2. Calibration

The first step was to determine the trans-
mission coefficient of the diaphragm in use.
Without removing the ground quartz
plate the diaphragm with the standard lamp
was mounted on the instrument. Dial was
set at zero to keep the clearest portion of
the optical wedge in front of the S, slit, the
other slits (8, and 8;) being kept closed.
The readings on the micro-ammeter in the
‘In’ and ‘Out’ positions give the transmission
coefficient of the diaphragm. The dial setting
at zero may not provide an  absolutely
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transparent  condition in front of the slit
S,. These values will, therefore, have to be
finally  corrected with the use of the two-
lamps  method as soon as the equipment
becomes  available. The readings of the
transmission  coefficients for AMA  and
AD  were found to be very consistent
and were 77-3 and 80 per cent respectively.
The difference in the values for the different
pairs of wavelengths may be due to the
diffraction effects of the edges of the diaph-
ragm. In view of this difference it was de-
cided to prepare the wedge -calibration
tables for each wavelength-pair with the
transmission coefficient obtained for that
pair.

The calibration of the optical wedge was
thereafter carried out in the usual manner
with the help of the diaphragm and standard
lamp. The results are given in Fig. 5 and
Table 2. It will be seen that this wedge
calibration curve is very similar to that
given in Ifig. 1, obtained with the rhodiu-
mised plate, The diaphragm having a
higher transmission coefficient has brought
out some finer structures, wiz., at dial
readings 35 to 55 and from 130 to 160*.
With the use of a diaphragm having a high
transmission coefficient the thinner portion
of the wedge could be calibrated so that the
wedge calibration corresponding to  dial
readings (as low as 6% or 7°) could be deter-
mined.

4, Ohbservaiional checks

[n order to have an idea of the accuracy
of the values of ozone with the use of the
new wedge table the extra-terrestrial cons-
tant was determined in the usual manner
utilising the same set of readings. The two
sets of values of ozone, one corresponding
to the use of the rhodiumised plate and

#This is due to the fact that when the wedsge is calibrated with rhodiumised plate or perforated gauze having
lower transmission coefficient, the difference hetween the R1 and R2 dial readings are larger and as such finer
differences in /A D are masked. Finer differences in 2 D arc shown when the differences in R1 and R2 are small with
higher transmission coefficient. Hence it is felt that a higher transmission coefficient (diaphragm, perforated gauze
or rhodiumised plate) would make the wedge calibration eurve more representative,
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TABLE 3
XAI) ||_\' .\'_a[; ":\
diaphragm rhodiu- Difference
Date n calibration mised
plate

l'itli]'rl”!"“

2-12-63 2.215 <231 233 02
3-173 224 233 QI

4.12.63 1-673 231 <005
2160 234 0]

2.708 Q M3

5-12-63 1-604 B
1880 <t0]

pL4TE J4ld =234 <239 -0

3-201 - 235 - 239 BE

7-1-64 1-456 <233 =234 006G

2-560 -240 <240 RN

2.781 2 -241 004

17-1-64 AL 1 273 <004
2-034 273 -274 <001

1446 266 .27 BN

27.1-64 2858 a6 “250 -003
2-015 8 <209, 001

7-2-64 1-319 +203 200 06

2.031 291 - 292 001

17-2-64 2.077 <270 273 002
26-2-64 1-087 <24 2T 003
289 <261 <265 A0

the other with the diaphragm are given in
Table 3, for comparison. Considering that
the transmission factor of the diapbragm
bas not been corrected by the 2-lamp method,
the agreement seems to be quite satisfactory,
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