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ON THE OPERATIVE METHOD MEASURING OF THE ATMOSPHERE’S
INFRARED TRANSPARENCY

R.S. ASATRYAN"
Chair of Optics, YSU

The results on development of an original method of atmosphere’s transpa-
rency determination in the infrared region are presented. The method is a half-
empirical and based on the direct nephelometric and meteorological measure-
ments of the atmosphere’s transparency in the visual region (on A4 =0,55u ) with
following recalculation to the other spectrum region in diapason from 1y to
14 y. The proposed method provides the possibility of the operative valuation
“optical weather” in the atmosphere, especially in full-scale tests thermovision
equipment and devices of night vision.
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Introduction. The importance of atmospheric transparency in the infrared
region is extremely necessary at researches of its optical-physic properties, as well
as (in sphere of applied application) for an operative estimation of “optical weather”
on services of air navigation and at full-scale tests of a various type apparatus.

As is shown in the monograph [1], a possibility of determination of clouds
and fogs spectral transparency in infrared region on the data of their transparency
in the visual range is rather tempting, as the theoretical and experimental decision
of this task is easier.

Measurement Method. The transparency in visual region may be deter-
mined from visual measurements of meteorological range of visibility by known
relation [2] (if to accept an eye size 0,02 for a threshold of contrast sensitivity):

T,(0,55)=exp(-3,91L/S,,), (D
where L is a distance on line, and «(0,55)=3,91/S,, is the volumetric factor of
attenuation in visual region (on 4 =0,55 ).

Let's write down expression for a spectral transparency (taking into account
only aerosol easing):

T, (A) = exp(-a(A)L). )
Taking into account the expression for §,,, we get:
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T,(A)=exp[-4,(2)3.91/ 5,,L]. 3)
where
B,(A)=a(d)/«(0,55). 4

The values of the relations a(4)/ a(0,55) for all possible, realized in liquid
droplet clouds and fogs parameters of microstructure and for a range from 0,5 up to
14 u are obtained and considered in [1]. On the obtained large experimental
material the satisfactory consent of counting values S, (A) experimentally estima-
ted is shown.

Using of these data with the value of meteorological range of visibility S,
(or coefficient «(0,55) ), which are measured with the specially developed equip-
ment [3], solves the given task on determination of atmosphere’s transparency
in IR-range.

Technique of Account of Atmosphere's Transparency in the Wave
Lengths from 8 to 12 W. Average factor transparency of atmosphere T in the
wave lengths of 812 u is determined by the formula:

T =1, T, =T, (L.y)exp[-a(0.55)LA,], )
where i and Fa are also average transparency factors of atmosphere caused
molecular (including water vapors) and aerosol easing. The L is the line vising in
km, parameter 7=e/ T° (mb/dg) is determined on the data of measurements of

water vapours partial pressure (e) and air temperature 7°(K)=273+¢"(C). The

average values of i(L,;/) for a line L depending on parameter y are submitted
in [4].

The wvalues of atmosphere’s transparency, caused by aerosol easing
T, =exp[-a(0,55)Lp,], is defined for the same line L depending on values

«(0,55) and Fa The current values of «(0,55) are measured with a complex
from [3], and the typical E values undertake from [4].

At insignificant change of “optical weather” in time the values ﬂ and ,Fa

also may be taken constant. Then average value of a transparency for a line L at the
moment of time ¢, will be:

T(L,t;) =Ty (L)exp[-a(t)Lp,]. (6)

To conduct the accounts by formulas (5)—(6) we developed the special
program (on a basis MatLab), intended for accounts of attenuation parameters of
visible radiation in atmosphere, meteorological range of visibility and factors of
transparency in IR-region at various lengths of a line vising.

Conclusion. The above described method of determination of IR-atmo-
sphere’s transparency, developed by us, as a matter of fact grows out of conti-
nuous registration (with a measuring complex [3]) transparency of an atmosphere
in arange from 0,35 to 1,03 4 and recalculation it on other sites of a spectrum
in diapason from 1 to 14 u. The offered method provides determination of a
transparency of an atmosphere with relative error no more than £20% at
Sy =3 km and 6% at S, =25 km.



66 Proc. of the Yerevan State Univ. Phys. and Mathem. Sci., 2009, Ne 3, p. 64—66.

The essential advantage of the offered technique of determination of an
atmosphere transparency in IR-region on the data of its transparency in visual
region of the spectrum is that in this technique the necessity of application of the
concentration data (difficultly determined on experience) of the different sizes
aerosol particles is excluded.
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Upunnpunh huppulupdhp puthwiughlnmpjub swthdwb vh
oykpuwwnhy Ukpnph dwuht

PEpJws i hudpwlupdhp whpnypend dpunnpunh  puthwighlnipjut
npnodwitt unp Ukpnph dowljdwbt wpmyniupubpp: Ukpnnhljut Yhuwbkdyhphy £ b
hhdtujws t wkuwtbjh whpnypmd (4=0,55 o) dpuninpup puthwighynipub
ubbbnubnpujut b dEknbnpninghwljwt  widhowlwt  suhmdubph  Jpu’
htnnwqumd  wybljuph 1-14 44 whpnyph wy] wbknudwubph  hwdwp
Jbpwhwoyqupyny: Unwowplyny dbpnyp htwpwynpoipmit £ phdbnnd
dpunnpund - “oyupluljut  tnwbwlh” owkpwwnhy quwhwwndwi hwdwp'
hunljuybu okpdwwnmbuwtbjhnipjut b qghopuyhtt mbkuwbbihnipyut vwppkph
nuownught hnpdwpynidubtph dudwbwl:

OO0 oHOM OTIepPaTHBHOM METOME U3MEpEHU HH(PAKPACHOH
MIPO3PavHOCTH aTMOC(hephl

[IpuBoasATCS pe3yiabTaThl pa3pabOTKH OPUTHHAIEHOTO METOa ONpPEISICHHS
npo3pavHoOCTH arMochepbl B WH(pakpacHOM auamna3oHe. MeToauka sBIsSETCS
HOJIySMITUPUYECKONH M OCHOBaHA Ha MPSMBIX HE(EITOMETPHUECKUX H METEOpOJIo-
THYECKUX M3MEPEHMSAX MpPO3padyHOCTH aTMocdepbl B BHIMMOM JHAla30OHE
(A=0,55 mxm) ¢ mocreaylonMM TEepecuyeToM Ha JAPYrHe yYacTKH CIEKTpa B
obmactu ot 1 10 14 mxm. [lpeanaraemplii MeTo 00ecreYnT BO3MOKHOCTh OIepa-

THBHOU OIIEHKH ‘‘ONTHYECKON morombl” B atMocdepe, 0OCOOCHHO NPH HATyPHBIX
HUCIIBITAHUSAX TEIIOBU3HMOHHON arnmnapaTrypsl 1 HpI/I60pOB HOYHOI'O BUJACHUS.



