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Abstract
The apparentintensity and color of starlight can be dwindled by the scattering and absorption of the earth's
atmosphere. This is called atmospheric extinction, which depends on atmospheric conditions of the observing site

and altitude of the targets. This research aims to study the extinction of starlight at the Thai National Observatory

(TNO), with an elevation of 2,457 meters, latitude 18.57 °N and longitude 98.48 °E during a clear sky condition in
November 2018. The atmospheric extinction coefficient was investigated using a reflecting telescope with a
diameter of 2.4 meters, whose images were captured by a CCD camera through light filters and photometric
analysis was carried out using the IRIS software package. The results showed that the atmospheric extinction
coefficients were 0.57 +0.023 0.33+0.0250.20+0.0130.12 £ 0.013 and 0.11 £ 0.065 (magnitudes/airmass)
through the wavelength filters of U, B, V, R and |, respectively. There are comparable to the atmospheric extinctions
previously reported from observatories in other countries. The atmospheric extinction coefficients were also
decomposed into ozone absorption, Rayleigh scattering and Mie scattering components. Ozone absorption affects
primarily to the visible wavelength Rayleigh scattering dominates the ultraviolet bands but the extinction decreases

rapidly as the wavelength increases. The relation of extinction due to Mie scattering from atmospheric aerosols as

—0.58
a function of wavelength was determined empirically and is given by k__ (A,h)=0.078A . This method can

aer
be useful in determining aerosol optical properties on a routine basis especially during the nighttime when standard
measurement techniques are not viable. The atmospheric extinction coefficient can be used as preliminary

compensation data for the TNO.

Keywords : the Atmospheric Extinction Coefficients ; apparent magnitude ; airmass ; aerosols ;

Rayleigh scattering
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1 108 %25 625 B3

The field of the GD_71 standard star IRIS Software to estimate apparent magnitude

Figure 1 Equipments and software used for observations and data processing.
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Figure 2 (a-e) The fits of the first-order extinction coefficients of (a) U, (b) B, (c) V, (d) R and (e) | obtained from the

linear relationships of M(Z)and m (7&) m O\‘)std'
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Figure 3 (a-e) An example of the linear fits for the second-order extinction coefficients of (a) U, (b) B, (c) V, (d) R

and (e) |, using the star-pair GD71 and GD71A.
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Figure 4 (a-e) The transformation instrumental magnitudes (U . B, V... R, and |, ) to the standard system

magnitudes (U, B, Vg, R,y @nd I,) for TNO.
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Figure 5 (a-d) The transformation instrumental color indices [(U-B), . (B-V) .. (V-R),., and (R-1) . ] to the standard
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Table 3 The calculated and measured values of the atmospheric extinction coefficient at TNO

Atmospheric extinction coefficient

Calculated values from

Theoretical values calculated a semi-empirical equation
Filter Observed
M) Kndins kg n) k) k() k(A)(10) o () k(A)(15)
Equation Equation Equation Total Equation Total
(10) an (12) (10)+ (11 + (12) (1%) (15) + (11) + (12)

365 (U) 0.5738 0.0379 0.4252 0.0009 0.4640 0.1394 0.5655
440 (B) 0.3314 0.0326 0.1957 0.0006 0.2289 0.1252 0.3215
550 (V) 0.1948 0.0273 0.0784 0.0282 0.1339 0.1101 0.2167
700 (R) 0.1234 0.0225 0.0294 0.0039 0.0558 0.0958 0.1291
880 (1) 0.1062 0.0187 0.0117 5.19E-09 0.0304 0.0840 0.0957
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Figure 6 Comparison between the measured and calculated atmospheric extinction coefficients.
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Table 4 Observational results of the first-order extinction coefficient ( km(x) ), the second-order extinction coefficient

(k:;(x) ), transformation coefficients ( € ) and zero — point constants ( &,m(x) ) inthe U, B, V,Rand |
std

bands.
Filter k:nm Ko € immstd
u 0.5738 +0.023 -0.0977 £0.014 0.040 + 0.026 1,590 + 0.019
B 0.3314 £ 0.025 -0.0533 + 0.009 0.082 + 0.028 0.881 + 0.020
v 0.1948 £ 0.013 0.0010  0.006 - 0.044 +0.007 0.556 + 0.005
R 0.1234 + 0.013 0.0097 + 0.008 - 0.074 +0.020 0.318 + 0.009
I 0.1062 + 0.065 -0.0080 + 0.041 - 0.389 £ 0.151 0.240 + 0.063
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Figure 7 Comparisons of the measured atmospheric extinction coefficients at the Thai National Observatory (TNO)

from this study with the other literatures.
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