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Fig. 5. Transmittance of. optical filter 
inserted in front of PMT. 
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each other, the effect of Rayleigh and Mie scatte~ings is almost canceled, and the term 
of differential absorption 

is distinguished. Then the density of object material causing absorption, ozone 
in this case, between the height of R and R + 6.R, is approximately given by 
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7. Example of observed signal count 
at 284 nm. 

Fig. 8. Observed count for dark current 
n01se. 
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28, 1987. 



where cr(.Xi) is the absorption cross-section at wavNem~tn 
is the backscattered at """u01 ar1•TT 

11 is the vertical profile of ozone derived from the observations of Fig. 9 using 
above equation the ozone absorption cross-section shown in Fig. 10. deriving 
the profile, the data three successive intervals are running-averaged to u.J.J.J.J.J.J.J..lJ.'''"' 

their fluctuation. meaningful values were not obtained in altitudes lower than 
2 km because of strong scattering of aerosols, and upper than 8 km because of too 
weak signals. 

Horizontal bars in 11 represent the error ranges at the respective altitudes, 
which are deduced from the consideration of shot noise in about 7 km al-
titude the error range reaches the same order as the values of ozone density . 

. checking the reliability the results, the model ozone profile [Krueger and Minzner, 
1976] is also shown in 11 as black circles together with their standard devia
tions for temporal variations. It is widely recognized that the ozone density in the 
troposphere is very variable according to the meteorological or industrial conditions. 
Considering the extent of variation, the result of observation reduction 
thought to represent reasonable ozone profile at the of observation 
serious errors up to at least 6 km altitude. 
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file obtained on 25, 1987. 
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Another example shown in Fig. 12, whic~ was obtained from 
for each 5 minutes on December 25, 1987 using the wavelengths 283 
gives the results similar to the above. 

4. 

A preliminary experiment was made to construct a monitoring 
of ozone profile. The procedures and results of experiment are YY> ... .,.. .. ,,...r1 as follows. 

The characteristics of dye laser using Rh6G dye in methanol solvent were '"'-"-'lhJ.J..LJ.J.J.''-''-'-· 

After careful tuning, the laser output power usable the observation was more 
than about 2 mJ /pulse in the wavelength range 283 - 290 nm in 
absorption band. But this power level was considerably lower than 
the phase of system preparations. 

By using the differential absorption method, it was confirmed that a 

observations respectively for 10 minutes at 284 and 288 nm, or for 5 ........................ ".., 
and 289 nm, gave reliable values of ozone concentration in the altitudes 
6 km with 900 m height resolution. Estimation was made of the error ~~--~~~--' '"''"' .... "''"'-'-

shot noise from photomultiplier tube. result showed that ozone density 
n,01

•
1 ·u£>rl from the altitudes over 6 

Extension of the backscattered sig-
nal to noise ratio. be, for example, basically to get 
higher laser power, to increase shot or ..,,.."'"Tr'" 

tion time, and to find a better pair of observation wavelengths by using other kinds 
dye. The increase of accumulation time, however, will require frequent shorter period 
changeovers between a pair of wavelengths, otherwise considerable errors may result 
from the changeable atmospheric conditions between of 
at the respective wavelengths. This fundamental modification is indispensable 
and processing systems. 

In preparing the system and carrying out the observations, 
tance by Jindo, M. Kanada, N. Toriyama, and is very 
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