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DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

AUGUST 1997

Relative-Numbers Sunspot Areas
Drawing Photographic
Day Gro. N.H. S.HE. Sum ¥.H. S.H. Sum N.H. S.H. Sum
1 0 0 0 0 0 0 0
2 1 8 0 8 9 0 9
3 3 14 10 24 8 13 21
4 2 8 10 18 6 32 38
5 2 0 16 16 0 35 35
6 3 18 17 35 54 38 89
7 3 14 21 35 98 21 118
8 3 12 20 32 85 51 146
9 4 29 16 45 56 36 82
10 2 8 i8 26 7 33 40
11 3 i6 10 26 5 5 10
12 4 25 13 38 134 11 145
13 4 26 13 39 144 36 180
14 4 2 . 10 35 124 17 141
i5 B 32 g 40 103 16 119
16 4 31 0 31 88 0 88
17 4 23 7 30 65 2 67
18 3 25 0 25 77 0 77
19 3 23 0 23 69 v 69
20 1 7 0 T 66 0 66
21 2 14 0 14 71 0 71
22 1 8 0 8 62 0 62
23 1 7 0 7 57 0 57
24 0 0 o 0 0 0 0
2b 1 7 0 7 8 0 8
26 4 is 14 32 130 7 137
27 37 2 8 29 96 7 103
28 3 a8 0 38 95 v 95
29 2 40 0 40 138 0 138
30 3 49 0 49 159 0 159
31 4 61 0 61 224 o 224

Hean 19.6 6.8 26.4 72,5 11.5 §84.0



DAILY SUNSPOT OBSERVATIONS

AUGUST 1897

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks
1.18 O
2.03 74 8-7.9 6 51 T7E AXX Q.97 4 9 8 O PLAT
3.07 69 T7-31.7 26 146 320 AXX 0.59 4 3 3 0
T4 63E AXX 0.89 4 5 5 0
75 8-6.3 -21 72 44E BXI 0.77 17 13 10 0O
4.09 74 BOE AXX 0.76 8 6 3 ¢
75 29E CRQ 0.62 50 32 27 0
5.089 75 16E CRG 0.51 50 28 27T 0
76 8-9.8 -18 26 656E AXX 0.93 4 8 6 0
6.04 75 3E HSX 0.45 42 24 24 ¢
76 52E BXD 0.83 13 11 ¢ 0
77 8-3.3 20 112 37w CRI 0.62 84 54 24 0
7.08 75 10W BX0 0.46 17 9 5 0
76 38E BXI 0.69 17 12 3 ¢
77 S0W DAI 0.756 130 98 60 O
8.12 75 24W  AXX 0.58 4 3 3 0
76 23E CSI 0.56 80 48 25 0
77 64W DSI 0.89 88 95 45 0
g.60 76 10E €SI 0.46 63 36 21 0
77 76W CSI 0.95 25 42 21 ¢
78 8-11.6 21 2 33E AXX 0.57 8 5 3 0
79 8-13.4 25 338 61E BX0 0.87 8 2] 4 0
10.07 76 4W CSI 0.44 59 33 19 0
79 49E BXD 0.77 8 7 3 ¢
11.06 76 isWw BAI 0.53 8 5 2 0
79 31E BX0 0.56 8 b 3 0
80 8-17.7 14 281 HRX 13 0 PLAT
12.07 76 200 €2 17 11 3 o0

BXI 0O.



DAILY SUNSPOT OBSERVATIONS
AUGUST 1997

CMP . Corre. Area
Day Group Mo-Day Lat L CMD Type zr/R Sd Whole Max See. Remarks
79 18E BXI 0.41 17 9 7 0
80 74E HSX 0.95 46 7 770
81 B8-17.8 26 279 7YIE HRX 0.97 25 48 48 0
13.13 78 42W CRI 0.76 46 38 26 0
79 3E CRO 0.32 55 29 27 0
80 59E HSX 0.85 76 72 72 0
81 62E HSX 0.87 42 43 43 0
14.02 76 E7W BXD 0.87 17 17 g 0
79 10W CRD 0.36 34 i8 i6 0
80 48E HSX 0.74 84 62 58 ©
81 50E CRO 0.78 55 44 40 O
15.13 76 7iW BXO 0.97 8 16 8 0
79 24W AXX 0.48 13 7 5 0
80 33E HSX 0.54 105 62 62 ©
81 35E CRO 0.62 46 30 27 0
§2 B-189.3 28 260 B7E AXX 0.84 4 4 4 0
16.03 79 35W AXX 0.61 4 3 3 0
80 21E HSX 0.37 118 63 63 0
81 23E CRD 0.49 34 19 17 ¢
82 43E AXX 0.72 & 3 3 0
i7.07 80 BE HSX 0.18 114 58 58 0
81 10E AXX 0.37 B 5 2 0
83 8-15.8 -3 306 17W AXX 0.32 4 2 2 0
84 8-1B.7 27 268 22E AXX 0.B%1 4 2 2 0
18.04 80 EW HSX Q.18 135 68 68 0
81 3W AXX 0.33 8 4 2 0
84 8E BXI 0.37 8 5 2 0
19.03 80 18W HSK 0.32 118 62 62 0
81 16W BXD 0.40 8 b 2 0
84 EW AXX 0.36 4 2 2 0
20.04 80 34¥ HSX 0.52 114 66 €6 0
21.03 80 45W HSX 0.70 97 68 68 0



DAILY SUNSPOT OBSERVATIONS

AUGUST 1997

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type /R Sd Whole Max See. Remarks

84 32W  AXX 0.57 4 3 3 0
22.06 80 59W HSX 0.84 &7 62 68 0
23.068 80 73W HSK 0.94 38 57 57 ©
24,20 0
25.07 85 8-30.6 28 111 7T6E AXX 0.97 4 8 g 0
26.03 B85 64E D50 0.80 114 128 71 0
86 8-23.8 -6 200 29oW AXX 0.53 4 2 2 0
87 8-24.4 7 192 21w AXX 0.34 4 2 2 0
88 8-30.6 -23 111 G60E AXX €.91 4 5 5 0
27.19 85 49E DSI 0.78 114 91 67 O
88 45E AXX 0.78 8 7 3 0
89 8-29.9 16 120 37E AXX 0.60 8 5 3 0
28.09 85 37E CSI 0.67 130 8Y 62 0
89 24E AXX 0.41 8 5 2 0©
90 8-30.5 21 112 33E AXX 0.57 4 3 3 0 PLAT
29.22 85 22E EAT 0.49 231 133 53 0
90 18E AXX 0.37 8 5 2 0
30.22 85 EE EAI 0.3¢ 265 141 116 O
90 4E BXI 0.24 13 7 2 0
91 8-28.7 18 135 20W BXI 0.38 21 11 7 0
31.08 85 7W EAI 0.36 362 1%4 158 O
20 8W BXI 0.28 17 8 2 0
91 32¥ BXI 0.54 13 7 2 0
92 9- 6.7 33 16 8BE AXX 0.99 4 14 14 0



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

AUGUST 1997

Day From To

From To From To From To From To From To

From To

b W N -

o 0~

10

12
13
14
15

i6
17
18
16
20

21
22
23
24
25

26
27
28
29
30

1030 1230

18
255

412
112

100

820

3¢

130
800

BOO
230

127

830

500

325 406 1140 1247

211 247

Combined reports from the observatories listed below:

URUM
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~AUGUST 1997

OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

HUAIROU ST. BEIJING OBS.

Day LO Huairou Lat L Data
Region

53 D4 V4 S5 LS D5 V6

b4 S4 14 D4 V4 S5 L5 D5 V6 T5 Q5 U5
19 263. 52 S5 LS

53 S5 L& .

54 54 L4 D4 V4 S5 L5 D5 V5 T5 Q5 U5
21 237. 53 S4 L4 D4 V4 S5 L5 D5 V5 TE Q5 US

54 S4 L4 D4 V4 S5 L5 D5 V5 T6 Q5 US
22 224. 53 S5 L5

54 S4 L4 D4 V4 S5 L5 D6 V5 TS5 Q5 US
23 210. 54 35 LS

83 - 35 L5
24 197. 53 S5 Lb
27 158, 55 13 (120) S4 L4 D4 V4 S5 L5 D5 V5 T5 Q5 U

56 1 (120) 5S4 L4 D4 V4 S5 L6 D5 V5 T5 Q5 Us
28 144, E5 S4 1.4 D4 V4 S5 L5 D5 V6 T5 Q5 US

b6 S4 L4 D4 V4 S5 L5 D5 V6 TG Q5 US

NPL SPL: 2 3



SOLAR RADIO EMISSION FLUX

AUGUST 1997
BEIJ PURP URUM YUNN
Day 2840 2700 9375 2840

1 73 82

2 T4 81

3. 76 81

4 75 81

5 75 83

6 79 82

7 78 82

8 79 87

9 78 86
10 80 8¢
11 83 g1
12 81 91
13 84 o5
14 a3 95
.15 80 89
16 78 00
17 T8 91
18 77 92
19 77

20 76 88
21 76 89
22 75 89
23 76 89
24 79 83
25 79 89
25 84 89
27 84 94
28 89 99
29 23 104
30 97 108
31 94 106
Mean 80.4 88.9



SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES
AUGUST 1997

Time of
Start Kaximum Duration Flux Density
Day Freq Sta Type (uT) {uT) (Min) Peak Rel Mean

16 2700 PURP 1 S 0138.6 0139.2 1.1 18.0

26 2840 BEIJ 45 C 0053.0 0057.5 15.0 15.4 18.3
26 2840 BEIJ 1 S 0533.0 0B34.5 6.0 6.6 7.8
29 2840 BEIJ 5 5 2330.0 2331.5 3.0 31.0 31.9
29 2840 BEIJ 1 S 2340.0 2345.0 8.0 8.9 9.2
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
AUGUST 1997

Start Max  End SPA SFA
Day Sta (UT) (ur)  (UT) Imp LF VLF LF

09 LINT 2345 2350 0100D 2- - 3.9 2.7
10 LINT 2350 0003 01400 3 - 7.1 5.4
14 LINT 0135 0146 02100 1- - 0.5 - 0.5
16 LINT 0122 0141 0215 1- - 0.3 - 0.6
26 LINT 0035 0047 00530 1- - 0.6 + 0.9
26 LINT 0053 0059 0145 1+ - 2.5 - 1.3
29 LINT 0420 0435 0535 1+ - 2.6 - 2.8
29 LINT 2320 2348 0126D 3- - 6.6 +11.0
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GEOMAGNETIC ACTIVITY INDICES K AND Ay

AUGUST 1997
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AUGUST 1997

MAGNETIC STORMS

BGMO

Time of Magnetic
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RADIO OBSERVATION OF THE SOLAR ECLIPSE
AT 10.6 cm WAVELENGTH

WANG Shu-lan  JI Hui-rong CHENG Cong-ling FAN Yu-rong
LAO De-bang XU De-hui
(Beijing Astronomical observatory, Academia Science)
GAOQO Zheng-min
(Department of Astronomy, Beijing Normal University)
YANG Guo
(Department of Astronomy, Nanjing University)

Abstract

This paper introduces the results of the radio observation of the solar eclipse
at 10.6 cm wavelength on March 9, 1997. The observation was made at Shahe
station of Beijing Astronomical observatory (BAO). During the eclipse, it was
a fine day and the instruments normally worked. The eclipsing curve was
recorded from eclipse beginning, middle of the eclipse to fourth contact. We
also obtained radio occultation radius of the sun at 10.6 cm wavelength was
1.112 R, equivalent one was 1.107 Ry, and the rate of the residual flux density
of the totality of the eclipse was 26%. A local radio source corresponding to a
optical active region was identified and the parameters of the source, such as
angular diameter, flux density ete. were also calculated,

1. Introduction

We have observed the radio observation of the solar eclipse with the solar radio telescope
at 10.6 cm wavelength and 2.6~3.8 GHz multi-frequencies spectrometer (under testing).
We successfully obtained the complete eclipsing curve. Here, we mainly introduce the
results of the observations at 10.6 cm wavelength.

The geographic coordinate of the solar radio telescope which is located at Shahe

station is the north latitude 40°06'02", east longitude 116° 1946"” and 50 meters above
sea level.

The circumstances of the optical eclipse at Beijing are:
the time of eclipse beginning: 233725 UT; middle of the eclipse: 004134 UT; fourth
contact: 015147 UT, the largest magnitude of the eclipse: 0.85.

2. The instrument of the observation

The recording models of the observation are: (1) the analogous record with time
constant of one second. (2) the digital continuous sampling with the time constant of 200

20



Table 1. The radius of solar radio
occultation time (UT) radius

optics 233725 1.000
radio 232520 1.112
equivalent 232540 1.107

[

L
[y

-

1 = Antenna 2 m aperture

2 = Noise tube

3 = Dicke switch

4 = Dicke oscillator

§ = Microwave hytrodyne

6 = Electrically controled attenuator
T = If amplifier

8 = Video amplifier

9 = Integrator = 1 ms

10 = Integrator = 1 s

11 = Amplifier and multiplex

12 = Sample & hold circuit and AD converter
13 = Data bus

14 = Control bus

15 = Computer

Fig. 1 Block diagram of the radiometer-recorder system
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ms is shown in Fig. 1. In this paper, we only analyse the data of the second one. The
parameters of the observation instrument:

antenna  aperture 25m

working  wavelength 10.6 cm

half power width of the main lobe 181’

sensitivity (r=1s) A Tmin=0.36 K
linear range 0.5~1x 10*K
the band width of the IF 10 MHz
stability of the receiver gain 1%

3. Analysing of observation

The purpose of the radio observation of solar eclipse makes encugh use of the con-
ditions of high space resolution which was provided during the eclipse to research the
distribution of brightness temperature of solar disk and the physical parametersitl. In
order to obtain good data, we paid more attention to make testing and calibration for the
instruments before the eclipse. Around the eclipse, we had also measured the radiation of
the sky background emission where the sun passed during the eclipsing time. Then after
a series of corrections, the eclipsing curve of the solar antenna temperature, which have
removed the effects of factors of various kinds have been obtained (see Fig. 2).

The following is the calculated formula:

.Ta(t) = L(t){Rag — Rs) — Ts(t) — Tm(t)l3!

L(t) is calibration constant, Rag is the reading of the sky background. Ts, Tm are the
radiation of the sky background and the antenna temperature of the moon, respectively.
L(t) was obtained with the noise source. Ts was calculated by the observation data of
the radiation of the sky background. Because Tm(t) is only 1% of the solar radiation at
10.6 cm wavelength, it was ignored. The zenith absorption coefficient of the atmosphere
I'y; was obtained according to the theory formula (4. 1,=0.0029. On the basis of paper
[51, the slope curve of eclipsing was obtained (see Fig. 3).

4. The results of the eclipsing radio observations

(1). The radius of the radio sun

By eclipsing curve, we obtained the values of occultation radius of solar radio. On
the basis of Sawanson's [¢! definition, the ones of equivalent radius was also calculated (see

Table 1).
(2). The middle of eclipse of solar radio

-The radio middle of eclipse was at 004142 UT. It was 8" later than t%xe .optica.l one.
The residual flux density of the middle of eclipse was 26% of the total radiations of solar

disk.
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1.0

S 0.5
&
0.0 ) UT
231959 235958 003958 011958 015958
Fig. 2 The eclipsing curve of the antenna _
temperature of solar normalization Ta{t)
0.0002
0.0001
2 0
8
-0.0001
-0.0002
. - . UT
231959 235958 003958 011958 015958
: Fig. 3 a-the eclipsing slope curve of the antenna temperature

b-the eclipsing slope curve of the antenna temperature
of the background of quiet the sun
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(3). Identifying the local radio sources

By reasonable assumption of the distribution of radio solar disk, the eclipsing slope
curve of the solar background emission was calculated {see Fig. 3b). Although the model
is approximate, the error is tolerable. A radio local source was identified (see Table 2).

Table 2. The parameters of the radio local source

optical the parameters of the local source average
active objects angular diameter solid angle flux density brightness tem.
SGD 8 A As Ts
active region time range{") 1078 (s.fu.) (10°K)
8020 sunspot covering 20.6 1.2 1.06 2.2
sunspot revealing 36.7 3.5 2.01 14

5. Conclusion

(1). We obtained the values of occultation radius of solar disk and the ones of equiv-
alent radius were 1.112 Rg and 1.107 R, respectively . They were larger compared with
those of observation at the same wavelength on Sep. 23, 1987 (1.11 Rg and 1.10 Ry ).

(2). The time of the radio middle of eclipse at 10.6 cm was 8° later than the optical
one, while the value on Sep. 23, 1987 was earlier 3™145.

(3). The residual flux density of the maximum phase of eclipse was 19.1 sfu, which
occupies about 26% of the total flux. It was smaller than 1987’s.

(4). The radio source above the sunspots was observed. The angular diameter, flux
density and average brightness temperature have been calculated.

We thank the members of Huairou Station for providing covering and revealing times
of the sunspots, we also thank Zhang Gui-qing, He Yu-nan, Li Wei-bao, Li Qiong-ying,
for providing the data about solar optical observations during the eclipse.

Taking part in the observation of the eclipse still had Lu Wu-jing and Zhao Mei-na.

This work was supported by Chinese Academy of Sciences and National NSF of China.
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