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Nonlinear atmospheric optics (NAO) combines 

phenomena, where intensity light depends on optical 
parameters of medium. The investigations of atmos-
pheric characteristics began to spread after the first 
Lidar investigations in the Earth’s atmosphere. They 
showed that the row of interesting effects appeared 
when the powerful laser radiation went through Earth’s 
atmosphere. The basic of them leaded to making new 
scientist direction – nonlinear optics of Earth’s atmos-
phere. NAO has such effects: 

1. Increase and decrease absorption in 
Earth’s atmosphere when powerful la-
ser’s radiations go through the atmos-
phere. 

2. Appearance combination frequencies 
on the line ray. 

3. Appearance on the line ray divisible 
frequencies. 

These effects can appear when the intensity is 
not so strong too. For our investigations, we used the 
spectral observations received by E.Karkoshka in 1993 
and 1995 on the ESO from 300 to 1000 nm [1,2]. 
When we register vibration-rotation line in wide mo-
lecular bands (for example the band of methane CH4 in 
the giant planets’ spectrum), then we’ll receive spectra 
of vibration-radiation transit between breaking up en-
ergetic levels which are different for every next 
moment. That’s why when we observe very narrow, 
crossing and often don’t resolve spectral line of 
chemical elements, then receive some registrograms of 
spectra and do average of them, we’ll have to observe 
increasing of deviation for every separate measuring 
from its average value. The reason is obtaining of 
atmospheric spectrums, which are form on the different 
heights with different physical characteristics of 
atmosphere. And so far as the atmosphere is very 
dynamic formation with multicomponent chemical 
composition and multicompound molecules then 
rotation and vibration levels are very changing in time. 
So it’s very difficult to receive the band with resolved 
separate lines.  So when we receive some dozens of registro-
grams of spectra with signal-to-noise ratio more than 
100, do average and for every spectrum calculate de-
viation from average. For that part of spectrum with 
molecular lines (even don’t resolve), we’ll have to ob-
serve significant increasing of root-mean-square devia-
tion. If the atmosphere is irradiated by strong source of 
electromagnetic waves (for example the Sun), there 
may be appearance nonlinear effects of electromagnetic 
radiation interaction with matter of planets atmosphere. 
One of these effects is a generation of second har-
monic. It is quite good elaborate for interaction of 

highly coherent laser’s radiation with some crystals. 
Such method is possible to use for giant-planets’ at-
mospheres, which are irradiated by the Sunlight. 

When we examine the ratio of intensities for 
1995 to 1993 we saw some deviation from average on 
the basic and double frequencies. This fact can show 
existence the second harmonic. The main task of our 
job was finding the second harmonic in the strong ab-
sorption line of methane in the spectrum of Jupiter.  
The theoretical basic of appearance the second har-
monic is in [3]. We can see the deviation from average 
for Jupiter on the basic and double frequencies on the 
fig .1. There you can see some place with appearance 
second harmonic. We find existence double harmonic 
in the strong absorption lines of methane in the Jupi-
ter’s spectrum, when we worked up observation data 
with our program. This effect account must be taken of 
determine optical parameters of gas-aerosol and chemi-
cal composition of planet’s atmosphere.  
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