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AIJSl' HAC'T. The cxeit.&lion of (0, 2) bend of CO thin! JIOSitive srs tem in the dayglow of martian atmosphere
is considered. It is found that the intcnsityofthiH band should 00severe kiloraylPighs . t be major contribution co ming
fruln. lI lj·l ·tf.i kill region o f th e atmosphere of mal'S. Simple ealculat lona Show that tho intensity of tho band is too
sma ll to he obser ved from t hesurfece of'theeertb, hut hooomesobscrnbio at a distenoelesa than 4000 km from mars.

radiation lying in the range 780-790 A will be
required to dissociate CO molecules in the follow.
ing manner-

r, Introduction

Hecent spect roscopic investigations and radio
occultation measurementa by :\Iarin('r IV on
planet mars 'reveal that. CO, molecules are main
constituent of its atmosphere (Kaplan et al. 1964;
Belton and Hunton 1966; Spinard et al. 1966
Kilore et al. 1965). It is expected that solar ultra­
violet rays falling upon the martian atmosphere
should excite , dissociate and ionise CO, molecules
and its produc ts (CO, CO2+, °ete) . The spect ral
features in tho martian dayglcw should, therefore,
be composed of CO, CO,-+, a etc J ain. (1970) had
dealt with the day time photochemistry or a atom s
in the mart ian atmosphere and predicted the
presence of 557iA and 6300A lines . ~f atomi c
oxygen. The presence 'of CO fourth posrtive bands
in the ionosphere of mars has also been reported
(Gupta 1970). Its excita tion is attributed du e to the
following react ion -

CO, (XI E.+) + 7., .::.CO (b 3E) + 0(31'), (2)

where, J is the probability of dissociation of ti le
CO2 molecules and is given by -

J = Y Ev " (liv)", s»,s; (31

In the above expression, n(lI ,)"" Kv, and K»
stand respectively for photon l1nx at the top of
the martian atmosphere, transmission coefficient
at an altitude z and thc absorption coefficient for
the frequency v. y is the ratio of d issociated
molecule to absorbed quanta. In the absence of
precise information, its value has been taken to be
unity, The summation is to be carried over the
wavelength region which is responsible for the dis­
sociat ion of CO, molecules.

The transmission coefficicnt can be calculated
CO,+ + e -+ COo +° (I) from the relation-c :

These bands filly also be excited in the mart ian Kv, = exp [ - N. K» J, (4)

dayglow. Dne to lack .of data .on collisional d~ct~- where N. is the colwnn density of CO, at an
vation by atmospheric constI~enta of u:ars, I~ IS altitude z in the martian atmosphere.
not possible to estimate theoretically the intensity
of these bands. Recently, Gupta (1970) has deter- Using the number density of CO, given by
mined experimeutally the value of. quonch~g F , model of the martian atmosphere and valne of
coefficient for (0, 2) band of CO thir.l po ut .vc .Kv reported by Sun and Weiss ler (1955) for th e
system by CO, ."lo.lecnles. I~ i~ interesting .to range 780-790 A, Kv. in the altitude range 110-210
examine the posslblhty of excitation o~ CO third kmhas been obtained.

positive band s in the dayglow of martian atmos- For the calculation of J in Eq. (3), photon flux

phcre. on the top of the martian atmosphere is estimated
2. Produ' llon of CO (b' E l molecules by multiplying the dilution fnctortt with the

Since CO(l;IE) molecule is loaded with IUL photon flux data for the earth's Iltmosphere
energy of IO··J oJ' (Herzberg 1950), ultraviolet given by Hinteregger e/. al. (1965). Substituting

.J. K. [ngti tu kl o f Al'pJioo Physics nllil Techno logy, t1JtJl'artulll uf PhY lSiclI.

t ffho dilution facLur is about 0 ·431 and I. obtai ned by \loiug'lnveree square Inw for jotenl itica of light,
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