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ABSTRACT. Th f'l paper dMIJI with thol'mi;;..ionof ), G.'WOA of 01 in the Martian e.tmOllphl<18. t:"",inj!' tho
rOCf'tltly measured rate of COf<ffi.ci'''IIt~ of jOfl -lllum intt>rchauJ:f" rul other ionic reaelicms. tho volu me nmilllllion of thi..
rwlil\tiol\ ill celculeted out eud found to 00 a.ppro xi ml\tf'ly ii Itl\.
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t, Introduction

The atmosphe re of the planet ~Iars has been
studied by several investigators, Three models.
Mmely, F. , F I and E model. have been proposed
by them for the Mart ian atmosphere. As in the
earth's atmosphere, there is eyery po.......ibility
for the emission of .\ 6300A in the ~I" rtian nt­
mosphere. The purpose of the present paper
is to calculate the intensity of t his rad intion for
all the three models of the JlIar tian a tmos
phere,

2. Production and deactivation or 0 (II) atoms

The () (lD) atoms may he produced hy­

CO. + h » (1200< >. < 1700 A) ~ CO + 0 (lD)
(1)

(Groth 1937, ~Iah"n 19GOand "'ijnen 1956).

0 . , + ',v(1350 < .\ < 17fJO .\ ) ~ 0 (3/') +
+ 0 (lD ) (~)

0 .+ + e ~ 0 + 0 (1D) (:1)

(Ghosh and Sharma 1961) and

NO +- + r ~ N + 0 (ID) (I)

(Chamber\.~in 1961)

For the react ion (3), the spin conservation
rule docs not hold good and so, this reaction
has not been considered in the present ealculn­
tions. CO.• is dissociated by the solar ultra­
violet radi:'\tions in the wavelength range
1700-1050 A (Chamberlain 196~ ) The photo­
dissociat ion of CO, in the wavelength range
200-1700 may produce 0 (1])) at o rus (1[oJl
et al. 196fi).

Probability of photo -dissociation of CO, at

an altitude z :" given by- ·

P, ~ y 1: II (h v), a , , CO. (0)
v

where, n (" v), = photon llux corresponding to
a frequency at an altitude z,

00, CO. = absorption cross-section of CO,
for the frequ ency v and

Y = efficiency of thc observed quantum
for the dissociation of CO,.

In the absence of the precise informa tions, y is
assumed to he unity, Utilising tho values of
absorption coefficients of CO, gi,-en by Xakata
eJ, al. (1965) ann the photon llux data* given by
Hinteregger el a1. (1965), phnwn flux and dissocia­
tion probability at various nlnitudes are obtained ,
Rate of production (R,) of O('D) atoms is then
obtoined from the relntion-

R, = " (CO,), ' P,
where, n lCO2): is the conccntrntion of
the altitude : .

Production of O(lD) atoms by the photo.
di:sociat ion of 0. in the wa velength range 13fJO·
1750A has been calculated «.c AWlrlml p. 3!J1 ).
The absorption cross-section of 0, has been
tnken from the data given hy Hinteregger et al.
(1965). The distribution of 0. given by Cham­
berlain and ~[eElroy (1966) has been utilized
here.]

Let us now consider the deactivation of O(lD)
aWIIlS. The denetivation of 0(1])) atoms has
been conslderahlv disseussed in the literature.
Bates and Dalga'rno (1953) pointed out that
O(lD) atoms should be very rapidly deactiva­
ted by the following react ions-«

O(lD) + 0, (X 31:. - v = 0) ~ 0(31'.) +
+0, (bll:.-t v =~) (7)

"Th e V~ hlOi nrc olrrccled for tho tho atmosphere of :}Ia.fa by multip lying each by 0.44 , tho dilut ion fact or.

tnA v.due - have boon extrapolated down to &11 nltl tude oC90 km.
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