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Table 1 Main parameters of radio telescopes

No. Wavelength Frequency Diameter Halfwidth Bandwidth Timescale Sensitivity

(cm) (GHz) (m) (MHz) (s) (K)

1 2.4 12.4 1.2 1◦38′ 500 1 0.05

2 0.86 35 0.6 1◦ 500 1 0.05y 1 (K��Æl_�1Q�:F8l�n�v�,zQ5z���n��A6u
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Fig. 1 Diagram of solar radio telescopes
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Fig. 2 Original (thin solid line) and corrected (thick solid line) recorded light curves of total solar eclipse

at λ=2.4 cm on 2008 August 1. The dashed line is the absorption from the atmosphere, and pluses mark

the observations on 2008 July 31 at λ=2.4 cm

0

200

400

600

800

1000

1200

 

 

R
es

po
ns

e 
Fu

nc
tio

n

17:46:40 18:20:00 18:53:20 19:26:40 20:00:00 20:33:20

A
nt

en
na

 T
em

pe
ra

tu
re

 /K

Beijing Time

=8.6 mm

0.3

0.4

0.5

0.6

0.7

0.8

0.9
 

z 3 2008 g 8 � 1 � λ=8.6 mm .
JBn ( >)) LF#n (W>)) ;%iQ
)
I)H℄~�Mn8s%W
)�y/ “+” H 2008 g 7 � 31 �n=:y
Fig. 3 Original (thin solid line) and corrected (thick solid line) recorded light curves of total solar eclipse

at λ=8.6 mm on 2008 August 1. The dashed line is the absorption from the atmosphere, and pluses mark

the observations on 2008 July 31 at λ=8.6 mm
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Table 2 Measurement of local atmospheric absorption at λ=2.4 cm on 2008 July 30

No. t z T⊙+Φ(K) TΦ(K) T⊙(K) sec z lnT⊙(K) Weather

1 14:34 35◦28′ 630 41.6 588.4 1.108 6.377 cloudy

2 18:44 69◦28′ 614 48 566 2.851 6.339 cloudy

3 19:10 74◦23′ 596 48 548 3.714 6.306 cloudy

4 19:26 77◦22′ 582 50.5 531.5 4.573 6.276 cloudy[ 3 2008 	 7 = 31 � λ=2.4 cm \nf
�*�_�
Table 3 Same caption as Table 2, but on 2008 July 31

No. t z T⊙+Φ(K) TΦ(K) T⊙(K) sec z lnT⊙(K) Weather

1 18:44 69◦38′ 650 33.5 616.5 2.873 6.424 sunny

2 19:10 74◦32′ 645 35.1 609.9 3.749 6.413 sunny

3 19:24 77◦09′ 644 36.9 607.1 4.496 6.409 sunny

4 19:41 80◦01′ 640 39.9 600.1 5.935 6.397 sunny[ 4 2008 	 7 = 30 � λ=8.6 mm \nf
�*�_�
Table 4 Same caption as Table 2, but at λ=8.6 mm on 2008 July 30

No. t z T⊙+Φ(K) TΦ(K) T⊙(K) sec z lnT⊙(K) Weather

1 14:34 35◦28′ 946 52 894 1.108 6.796 cloudy

2 16:26 43◦17′ 945 55.5 889.5 1.374 6.791 cloudy

3 17:50 59◦09′ 904 53 851 1.950 6.746 cloudy

4 18:44 69◦28′ 845 68 777 2.851 6.655 cloudy

5 19:11 74◦34′ 831 75.6 755.4 3.759 6.627 cloudy

6 19:26 77◦22′ 785 83.5 701.5 4.573 6.553 cloudy

7 19:43 80◦30′ 732 99.5 632.5 6.059 6.450 cloudy[ 5 2008 	 7 = 31 � λ=8.6 mm \nf
�*�_�
Table 5 Same caption as Table 2, but at λ=8.6 mm on 2008 July 31

No. t z T⊙+Φ(K) TΦ(K) T⊙(K) sec z lnT⊙(K) Weather

1 16:10 40◦33′ 945 61.9 883.1 1.306 6.783 sunny

2 16:57 49◦13′ 940 61.9 878.1 1.531 6.778 sunny

3 17:49 59◦07′ 920 66.4 853.6 1.948 6.749 sunny

4 18:44 69◦38′ 880 75.4 804.6 2.873 6.690 sunny

5 19:10 74◦32′ 840 83.5 756.5 3.749 6.629 sunny

6 19:25 77◦20′ 800 91.4 708.6 4.559 6.563 sunny

7 19:41 80◦18′ 760 104.3 655.7 5.935 6.486 sunny
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Table 6 Measured values of atmospheric absorption factors along zenith direction

No. Date Γ0 (Nb) Altitude Weather

λ=2.4 cm λ=8.6 mm (m)

1 2008-07-30 0.027 0.072 1288 cloudy

2 2008-07-31 0.012 0.068 1288 sunny

5 $�
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Fig. 5 Same caption as Fig.4, but at λ=8.6 mm on 2008 July 30 (a) and 31 (b)[ 7 
�*�8Bf�t_�?Y|

Table 7 Lists of atmospheric absorption factors from various observations

No. Date Γ0 (Nb) Location Altitude Reference

λ=2.56 cm λ=2.4 cm λ=3.2 cm λ=8.6 mm (m)

1 2008-07-30 0.027 0.072 Jingta Gansu 1288

2 2008-07-31 0.012 0.068 Jingta Gansu 1288

3 1997-03-09 0.0402 Mohe Heilongjiang 50 [4]

4 1987-09-23 0.011 Wuhan Hubei 83 [5]

5 1987-09-23 0.0644 Nanjing Jiangsu 247 [6]

6 1980-02-16 0.0548 Ruili Yunnan 1800 [7]

7 1968-09-22 0.0088 0.0402 Kashi Xinjiang 2000 [8-10]
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Measurements of Local Atmospheric Absorption on the
Solar Radio Emission at Jingta Region of Gansu
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(1 Key Laboratory of Dark Matter and Space Science, Chinese Academy of Sciences, Nanjing 210008)
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ABSTRACT A total solar eclipse was observed successfully by solar radio telescopes at

wavelengths of 2.4 cm and 8.6 mm in Jingta, Gansu province on 2008 August 1. Before the

eclipse, the local atmospheric absorption was measured at these two wavelengths. Consistent

with the previous findings, we obtained that the local absorption factors along the zenith

direction are 0.012 Nb and 0.068 Nb, respectively. Using these values, the light curves of

total solar eclipse are corrected by the atmospheric absorption at λ=2.4 cm and λ=8.6 mm.

However, the results show that these light curves still need to be corrected by other factors,

especially the strong absorption from the ground, before the further scientific study.

Key words eclipses, sun: radio radiation, atmospheric effects


