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A ll."'ITILv:r. Tn thi" pupt'rsome known tochniquce fur the determination flf Extre-terreetrinl CnllfI

1.1Il1, whh-h tigUl"fil prominenr ly in the ('-alruliltinn III total amount of oeonc have 1JC(' l1 presented with
Mljr.,:t'"liuIlS II) n-dm-o the subject ive and Hitler erro re tn 1\ minim um .

•

•

I. From the measurements of Dobson's
spect rophotometer using i.\ specified wave
Jr,ngth pair, the total amount of ozone, x,
is given hy the following expression -

I.=Lo-(a--o.')fLl'-(/l-fJ')m-(a~') see z ( I)

The notati on is conve ntional in ueeordunce
with the Observer's Handbook for the ins
trument. The constants (n-a'), the differ
once in the absorption coefficie nt of ozone for
the two wavelengths and (/3- /3' ) the
difference in the respective atmospheric
coefficients arc known. L is obtained from
measurements for each set of (IL, m). Under
haze-free conditions the last term containing
(8~' ) can be neglected, so that

1.+ (/3- fJ' )'" = 1..- (0--0.' ) 1'''' (~)

Thus once 14), the extra -te rrestr ial
constant, which is a characteristic of the
spectrophotometer in U8e, has been fixed,
the total amonnt of ozone can be calculated
for each set of observations. I.. is usually
det ermined by ta king observat ions at close
intervals on an occasion when the amounts
of ozone are expec ted to he fairly constant,
Then the graph obtained by plotting the
values of [ L+ I/3- fJ' )m ] against I' is a
straight line, which on extrapolation to
lto=O gives Lo• the extra-terrestrial cons
tant.

2.1. For some places haze-free conditions
are extremely rare and when O~(JP,C amounts

also vary, even though slightly, the poin ts
giv en by the expression (2) above do not lie
exactly on a st raight line with the result
that tim atte mpt tu fit. a st raight line '"111 then
carry out nil oxtc nsive extrapolation to
p.= 0, may easily introduce a. huge
suhject ive error of the order of 10 per cent or
more in the value of Lo- Tho scattering facto r
( a- a' ) due to haze can, however, he
eliminated by using two pairs of wave
lengths. Rewriti ng expression (I) for the two
pairs of wav elengths, say, A and D. we have

I..• = LOA - (a - a').. poI - (/3 - /3').., //I -

- (a - a').• sec z (3)

I.D = 1..1> - (a - o')D /"" -(/3 -/3')/)/11 -
- la- a' )o see z (I)

Since It . m and ROO z have nearly the same
va lue and (a-a').. is nearly equa l to
(8-<')')lJ. we get hy substituting the
accepted numerical values of (a---a.').i .
(a--o.')lJ ,(fJ--/3').. and (fJ--fJ' )D

(I.•.• - 1..
"

) - (1•., - I.[» 009 (-
x..o = 1' 383 I' - ' ,,)

arul similar expressions for other sets of
wavelength pairs [Dobson 195;). When
the observst ions are taken aimulta nenusly
for the wavelength pairs 11 and D, the
di fferences (I.•.• - L. o ) of the respec tive
extra-terrest ria l constants ente r directly into
ealeulat ion. Therefore, 1.• .1 and 1.00 need
not he determined individually.












