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SUNSPOT OBSERVATIONS
Taipei Astronomical Museum
2019

Introduction

Sunspot observations have been carrying on by Taipei Astronomical Museum since July,
1947. This volume contains the observational results of sunspots at Taipei from Jan. to Dec.,
2019. Copies of the projected or photographic solar images may be obtained by writing to:

111013 No.363, Jihe Rd., Shilin Dist., Taipei, Taiwan
Taipei Astronomical Museum

tam001@g.tam.gov.tw
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Location of Observatory

The geographic coordinates of the observatory in the Taipei Astronomical Museum are

Geographic Latitude : 25 ° 5" 44"
Geographic Longitude : 121 ° 31 ’ 5"

Elevation : 40 m
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Telescope

The equatorially mounted Coude's telescope manufactured by Goto Optical Mfg. Co. was

used to observe the projected solar disk in this year. Data of this instrument are as the table
below:

Telescope GOTO 20cm Coude's refractor
Effective Aperture 200 mm
Obijective lens
Focal Length 1800 mm
Eyepieces Focal Length K-28 mm
Image Diameter 200 mm

Because of the rotation effect of Coude's telescope, the heliographic longitude and latitude
of the sunspot groups will have some error relative to the true locations.
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Code Table

Symbols is explained as follows:

U.T.

> 0 T«

S0 ®»zo

Group No.

Universal time of the observation.

Number of the observed groups of sunspots.

Total number of the sunspots.

Relative sunspot number.

The total areas of the sunspots corrected for the effect of surface foreshortening
expressed in millionths of the solar hemisphere.

Solar image quality in five grades: 5,excellent; 4,good; 3,fair; 2,poor; 1,very poor.
Northern half of the visible solar hemisphere.

Southern half of the visible solar hemisphere.

Central zone of the visible solar disk.

Full visible solar hemisphere.

National Oceanic and Atmospheric Administration (NOAA) group number.
The heliographic latitude of the observed sunspot group.

The heliographic longitude of the observed sunspot group.

Number of the observed sunspots.

Group type in Zurich classification.
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Monthly Mooth Date

As the synodic rotation period is only slightly shorter than one month, the fluctuations
caused by the solar rotation and the unequal distribution of the spots in heliographic longitude
are eliminated to a large extent by forming monthly means. In the aim of eliminating the real
fluctuations too, further smoothing is achieved by the so-called smoothed monthly mean values.
For a specific month (n=0) the monthly mean is Ro, and the following months are
R1,R2,R3,....,Rn.... . The smoothed relative number for the month n=0 is calculated according to
the following definition:

R—G+R+6+2§Rn
24
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Location Lat.

1 25.10°N
Long. : 121.52°E

Telescope : 20cm Refractor f=9.0

T E RS R R Y
MONTHLY SUNSPOT DATA

¥

Taipei Astronomical Museum

111013, Shilin Dist.

Taipei, Taiwan

Magnification : 64 Projection Jan. 2019

P | BRI > P& ? % ALk CRE I S ] i A.B. Al | ARAR %

Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth|  Small Seeing | Remark

hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Rain
2 Rain
3 Rain
4 02:33 1 3 0 0 1 3 0 0 13 0 13 0 72 0 0 4
5 Rain
6 Rain
7 None
8 Cloud
9 03:31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
10 03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
11 None
12 Cloud
13 Cloud
14 None
15 Cloud
16 Rain
17 Cloud
18 None
19 02:27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
20 Cloud
21 Rain
22 Cloud
23 02:43 1 7 1 7 1 7 0 0 17 17 17 0 69 0 0 3
24 03:29 1 8 1 8 1 8 0 0 18 18 18 0 108 0 0 3
25 02:52 1 11 1 11 1 11 0 0 21 21 21 0 192 0 0 4
26 Cloud
27 Cloud
28 None
29 02:16 1 2 0 0 1 2 0 0 12 0 12 0 311 0 0 4
30 02:35 1 2 0 0 1 2 0 0 12 0 12 0 171 0 0 4
31 Cloud
Mean No. 0.67 3.67 0.33 2.89 0.67 3.67 0.00 0.00 10.33 6.22 10.33 0.00 102.55 0.00 Obs. Days: 9




Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0

B 2 3 R OB Y

MONTHLY SUNSPOT DATA

Taipei Astronomical Museum

111013, Shilin Dist.

Taipei, Taiwan

Magnification : 64 Projection Feb. 2019
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Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth| - Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Cloud
2 03:42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
3 02:10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 mET
4 None
5 Cloud
6 06:31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
7 None
8 Cloud
9 Rain
10 Cloud
11 None
12 None
13 Cloud
14 Cloud
15 Cloud
16 Cloud
17 Cloud
18 Cloud
19 07:31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
20 02:07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
21 Cloud
22 Cloud
23 Rain
24 Rain
25 Rain
26 08:24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 mET
27 Rain
28 Cloud
Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 6




Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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MONTHLY SUNSPOT DATA

Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Mar. 2019
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Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth| - Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Cloud
2 Cloud
3 Rain
4 Eisital
5 Cloud
6 Cloud
7 Rain
8 Rain
9 Rain
10 Rain
11 None
12 None
13 Cloud
14 Cloud
15 Cloud
16 Cloud
17 Rain
18 Rain
19 None
20 None
21 None
22 Cloud
23 Rain
24 Rain
25 Rain
26 06:44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 mET
27 03:.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mEF
28 03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
29 Cloud
30 Cloud
31 Cloud
Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 3




Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Apr. 2019

pw | mamEE | 2o s T .o § 2 Wow & 5o MO e | s

Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth) - Small Seeing | Remark

hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)

1 Rain
2 Rain
3 Rain
4 Cloud
5 Cloud
6 Cloud
7 Cloud
8 08:02 1 1 0 0 1 1 0 0 11 0 11 0 148 0 0 4
9 Cloud
10 04:33 1 1 0 0 1 1 0 0 11 0 11 0 341 0 0 3

11 Cloud
12 Cloud
13 Rain
14 Rain
15 Rain
16 Rain
17 02:37 1 1 0 0 1 1 0 0 11 0 11 0 471 0 0 4

18 03:59 2 5 1 2 2 5 0 0 25 12 25 0 485 0 1 3

19 04:22 2 5 0 0 2 5 0 0 25 0 25 0 985 0 0 3

20 Cloud
21 Cloud
22 02:55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 EmES
23 None
24 02:22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
25 01:11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 mET
26 06:47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
27 Cloud
28 Cloud
29 None
30 02:35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET

Mean No. 0.70 1.30 0.10 0.20 0.70 1.30 0.00 0.00 8.30 1.20 8.30 0.00 242.96 0.00 Obs. Days: 10




Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.

Taipei, Taiwan

Magnification : 64 Projection May 2019

pw | mamEE | 2o s T .o § 2 Wow & 5o MO e | s

Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth) - Small Seeing | Remark

hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Rain
2 Rain
3 Cloud
4 Rain
5 Cloud
6 Rain
7 Cloud
8 Cloud
9 Rain
10 Cloud
11 None
12 None
13 09:09 1 1 1 1 1 1 0 0 11 11 11 0 240 0 0 3
14 06:42 1 1 1 1 1 1 0 0 11 11 11 0 263 0 0 3
15 Cloud
16 Cloud
17 Rain
18 Cloud
19 Rain
20 Rain
21 Cloud
22 Cloud
23 06:17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 mET
24 02:46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
25 07:04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
26 None
27 Rain
28 Rain
29 Cloud
30 Cloud
31 03:06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
Mean No. 0.33 0.33 0.33 0.33 0.33 0.33 0.00 0.00 3.67 3.67 3.67 0.00 83.88 0.00 Obs. Days:

10




Location Lat.

1 25.10°N

Long. : 121.52°E
Telescope : 20cm Refractor f=9.0

*
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Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Jun. 2019
. - - . P . . A.B. A . .
P | BRI ES 4 ¥ # B3 B X 3 T S 3 ] # gy ARLAP %4
Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth) - Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Cloud
2 Cloud
3 Rain
4 Rain
5 03:17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
6 Cloud
7 07:14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
8 Cloud
9 Cloud
10 Rain
11 Rain
12 Rain
13 Rain
14 Rain
15 02:46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
16 None
17 06:07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
18 Cloud
19 02:34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
20 None
21 None
22 Rain
23 Rain
24 Rain
25 Rain
26 Cloud
27 Rain
28 06:01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
29 Cloud
30 None
Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 6
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Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Jul. 2019
. - - 4 P } . A.B. Al . ,
P | BRI N ¢ B LA £ < s L ook o & ® # oy, AR AR %y
. . . . . Area (in millionth| Small .
Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) her(nis here) Type Seeing | Remark
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Rain
2 04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
3 Cloud
4 Cloud
5 06:53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
6 Cloud
7 03:07 1 1 0 0 0 0 1 1 11 0 0 11 0 11 1 3
8 None
9 Cloud
10 02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
11 Cloud
12 Rain
13 None
14 Cloud
15 03:33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
16 02:19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 mET
17 02:26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
18 Rain
19 Cloud
20 02:09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
21 Rain
22 03:32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 mET
23 02:28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
24 02:09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mEF
25 02:11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
26 02:55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mEF
27 Rain
28 Cloud
29 None
30 06:14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
31 03:03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
Mean No. 0.07 0.07 0.00 0.00 0.00 0.00 0.07 0.07 0.73 0.00 0.00 0.73 0.00 0.74 Obs. Days: 15
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Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Aug. 2019
poEp | BRI PERR > P W 4 W M Loz R 4 moH & o f A'%E'g AP %
Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area(!n millionth| - Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)

1 06:52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
2 06:33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
3 06:25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
4

5

6 02:26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
2

8

9

10

11

12

13 06:07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
14 02:51 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
15

16

17

18

19

20

21

22

23 07:12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
24

25 06:21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
26

27 02:27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
28 03:42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
29

30

31 02:51 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days:

13




Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum
111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Sep. 2019

pw | mamEE | 2o s T .o § 2 Wow & 5o MO e | s

Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth) - Small Seeing | Remark

hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 07:19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 mET
2 None
3 03:52 1 2 1 2 1 2 0 0 12 12 12 0 6 0 1 4
4 Rain
5 Rain
6 Cloud
7 02:18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 mET
8 06:40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
9 None
10 03:09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
11 None
12 03:43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 EBEF
13 None
14 Cloud
15 Rain
16 Rain
17 Rain
18 Rain
19 Rain
20 Rain
21 Rain
22 Cloud
23 None
24 Cloud
25 06:48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
26 Cloud
27 Rain
28 Rain
29 Cloud
30 Cloud
Mean No. 0.14 0.29 0.14 0.29 0.14 0.29 0.00 0.00 1.71 1.71 1.71 0.00 0.79 0.00 Obs. Days: 7
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Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Oct. 2019
. - - v R . - A.B. 3] X .
poEp | LR PR > P & 4 ¥ AT £ 4 N - 4 moH & ] # gy ALAR %3
Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area(!n millionth| - Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)

1 03:09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

2 07:18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

3

4

5 02:57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

6

7 02:52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

8

9 07:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

10 03:23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

11 07:43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

12

13

14

15

16

17

18

19

20

21

22

23

24

25 02:42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

26

27

28

29

30

31

Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 8
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Location Lat.

1 25.10°N
Long. : 121.52°E

Telescope : 20cm Refractor f=9.0
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Taipei Astronomical Museum

111013, Shilin Dist.

Taipei, Taiwan

Magnification : 64 Projection Nov. 2019
. - - . P . . A.B. Al . .

pEp | EmppER > P & v T ﬁ“ 54 E b3 I - ] # oy, ARAp % ¥

Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth| - Small Seeing | Remark

hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 Cloud
2 Cloud
3 Rain
4 None
5 Cloud
6 None
7 06:27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 mET
8 Rain
9 None
10 None
11 None
12 03:41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 mET
13 Cloud
14 Cloud
15 03:14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
16 None
17 None
18 Cloud
19 Rain
20 Cloud
21 Cloud
22 Cloud
23 Cloud
24 Cloud
25 Cloud
26 Cloud
27 Cloud
28 Cloud
29 Cloud
30 Cloud
Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 3
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Location Lat. :25.10°N
Long. : 121.52°E
Telescope : 20cm Refractor f=9.0

B 2 3 BB Y

MONTHLY SUNSPOT DATA

Taipei Astronomical Museum

111013, Shilin Dist.
Taipei, Taiwan

Magnification : 64 Projection Dec. 2019
. - - . R . - A.B. A X .
P | BRI ES 4 ¥ # B3 # E53 T S 3 ] # gy ARLAP %4
Date | Obs. Time Whole Central Circle N.Hemisphere S.Hemisphere Relative Number (10g+f) Area ( n millionth|  Small Seeing | Remark
hemisphere) Type
(U.T)) g f g f g f g f W C N S N S Groups | (1-5)
1 02:47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 mET
2 None
3 Cloud
4 Rain
5 Rain
6 Rain
7 Rain
8 Cloud
9 None
10 None
11 07:18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 mET
12 03:10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 EEF
13 None
14 None
15 None
16 None
17 Cloud
18 Cloud
19 Cloud
20 Cloud
21 Cloud
22 Cloud
23 None
24 Cloud
25 Cloud
26 Cloud
27 Cloud
28 Cloud
29 Rain
30 Rain
31 Cloud
Mean No. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Obs. Days: 3
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THEIEFEREL
DEVELOPMENT TABLE OF SUNSPOT-GROUPS

Observatory : Taipei Astronomical Museum Lat.: 25.10°N Long.: 121.52°E
. Time Bs Ls A

Grr\%lfp Date Ob(su;.) ©) ©) " mshy T Q
2732 4-Jan 02:33 10.1 216.0 3 72 C 4
2733 23-Jan 02:43 51 258.0 7 69 C 3
24-Jan 03:29 4.9 257.9 8 108 C 3

25-Jan 02:52 5.0 256.5 11 192 D 4

29-Jan 02:16 5.2 261.9 2 311 C 4

30-Jan 02:35 0.0 265.2 2 171 C 4

2738 8-Apr 08:02 6.1 295.9 1 148 J 4
10-Apr 04:33 5.7 297.8 1 341 C 3

17-Apr 02:37 6.0 298.9 1 471 H 4

18-Apr 03:59 4.0 299.1 3 455 H 3

19-Apr 04:22 9.3 303.6 3 963 H 3

2739 18-Apr 03:59 2.5 258.4 2 30 B 3
19-Apr 04:22 6.0 269.8 2 22 J 3

2741 13-May 09:09 6.1 260.7 1 240 C 3
14-May 06:42 5.9 270.7 1 263 J 3

2744 7-Jul 03:07 -29.0 209.7 1 11 B 3
2748 3-Sep 03:52 111 207.4 2 6 B 4

18



2019# XK 25 & p fp i
Daily Relative Sunspot Numbers of 2019

L] Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
-3 =X =z ] I A8 =8 . 17 L+ -2tz
1 0 0
2 0 0
3 0 12
4 13
5 0 0 0
6 0 0
7 0 11 0 0
8 11 0
9 0
10 0 11 0 0
11 0 0
12 0 0
13 11
14 11 0
15 0 0
16
17 11 0 0
18 25
19 0 0 25 0
20 0 0
21
22 0 0
23 17 0 0 0
24 18 0
25 21 0 0 0 0
26 0 0 0 0
27 0
28 0 0
29 12 —
30 12 — 0
31 — — 0 — 0 — —
B3 M 221 R s 87 E Lo 2.5
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1948# 3 2019# 2 & # X B 2 3 jpit#cz TiHE
Monthly and Smooth Relative Sunspot Numbers since 1948 to 2019

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

= —~ 3 -3 =3 r 3 EdR ] =1 A3 43 L3 Ly L -
1948 Wolf 107.5 66.3 92.1 | 159.8 | 128.0 | 146.3 | 107.4 | 138.8 | 120.1 98.6 86.2 113.0
Smooth | 130.1 127.4 | 123.4 | 118.8 | 1146 | 113.2 | 114.0 | 118.3 | 1256 | 128.2 | 126.3 | 124.0
1949 Wolf 116.4 160.0 | 172.6 | 141.3 | 1015 | 118.2 | 122.2 | 130.7 | 150.9 | 132.6 | 152.1 | 121.8
Smooth |  123.5 123.7 | 124.7 | 1274 | 1315 | 134.7 | 134.6 | 130.7 | 124.7 | 1205 | 1195 | 1185

1950 Wolf 105.2 79.4 109.4 | 102.4 | 116.2 | 80.0 75.3 82.0 53.3 72.2 57.7 65.7
Smooth | 115.0 111.0 | 1049 | 98.3 91.8 85.6 80.6 76.9 73.5 70.6 68.7 66.6

1051 Wolf 41.7 55.5 50.3 92.7 79.5 65.9 60.4 51.6 79.7 61.1 67.1 44.8
Smooth 65.4 63.5 63.3 63.9 63.9 63.4 62.4 60.5 57.6 53.7 48.4 45.0

1952 Wolf 39.4 125 23.9 24.0 20.8 44.0 35.5 61.6 25.5 24.7 254 37.2
Smooth 43.1 42.5 40.6 36.8 33.6 31.5 31.1 30.8 29.9 30.5 31.6 30.7

1953 Wolf 37.7 5.7 8.8 53.8 17.3 27.2 8.0 28.1 25.1 14.6 24 4.1
Smooth 28.9 26.3 24.9 24.5 23.1 20.8 17.8 16.1 15.9 13.7 10.8 9.0

1954 Wolf 0.0 0.9 10.2 0.0 0.7 0.0 5.6 11.0 11 8.4 6.7 19.0
Smooth 1.7 6.9 5.2 4.0 3.9 4.7 6.8 9.4 10.5 111 13.2 16.0

1955 Wolf 35.6 27.6 10.9 13.7 37.5 30.1 40.2 52.4 48.1 61.2 98.3 90.9
Smooth 18.7 21.9 25.6 29.7 35.7 42.5 47.0 51.0 58.8 68.5 77.5 85.4

1956 Wolf 70.2 89.9 1345 | 1234 | 1443 | 112.7 | 127.4 | 167.9 | 1654 | 157.6 | 2158 | 185.8
Smooth 92.5 100.9 | 110.6 | 1195 ] 128.4 | 137.3 | 145.2 | 151.0 | 1539 | 157.6 | 160.9 | 164.7

1957 Wolf 166.0 132.7 | 160.0 | 188.5 | 156.8 | 191.8 | 187.6 | 177.2 | 228.8 | 283.4 | 241.2 | 250.1
Smooth | 170.5 1734 | 176.4 | 184.3 | 190.6 | 194.3 | 201.4 | 207.8 | 2125 | 2175 | 2225 | 226.5

1958 Wolf 272.3 1789 | 227.2 | 240.7 | 224.2 | 221.8 | 257.6 | 276.6 | 243.9 | 226.1 | 1976 | 2445
Smooth |  230.7 237.8 | 2425 | 240.8 | 236.6 | 2345 | 232.0 | 228.1 | 225.8 | 2234 | 2216 | 221.3

1959 Wolf 217.6 140.3 | 211.3 | 197.2 | 224.1 | 2159 | 202.6 | 257.6 | 1919 | 1564 | 151.0 | 189.3
Smooth | 218.8 215.7 | 212.7 | 207.7 | 202.8 | 198.6 | 194.6 | 193.2 | 189.4 | 1835 | 178.9 | 1715

1960 Wolf 177.1 148.4 | 111.4 | 156.0 | 153.9 | 108.1 | 160.8 | 165.6 | 138.8 98.4 108.9 | 114.3
Smooth |  165.2 159.7 | 153.6 | 149.0 | 144.8 | 139.9 | 132.1 | 123.8 | 119.0 | 1149 | 1079 | 104.0

1961 Wolf 64.0 62.5 81.4 88.5 52.6 | 1155 | 91.8 60.0 66.8 48.4 45.7 27.8
Smooth | 101.4 94.1 86.7 81.6 76.9 70.7 66.6 65.7 64.0 61.5 60.5 58.3

1962 Wolf 52.3 51.7 52.2 57.5 59.5 56.0 22.9 24.4 58.7 48.1 31.3 34.6
Smooth 52.9 48.6 46.8 46.4 45.8 45.5 44.4 42.0 39.5 36.6 34.6 33.0

1963 Wolf 18.8 28.1 151 25.3 43.9 33.1 23.7 41.1 38.5 42.5 26.1 8.3
Smooth 32.1 32.8 32.6 31.6 31.1 29.8 28.7 27.9 27.2 26.5 24.4 21.9

1964 Wolf 18.8 8.8 16.7 7.3 11.2 6.9 4.4 134 5.4 7.1 6.3 235
Smooth 20.0 18.1 155 12.7 104 10.2 10.8 114 121 124 12.9 135

1965 Wolf 18.5 23.2 19.9 10.9 19.0 135 17.2 7.0 19.2 23.9 125 10.7
Smooth 14.3 14.6 14.9 16.1 171 16.8 16.4 16.6 16.8 18.8 22.0 25.6

1966 Wolf 19.9 27.1 20.4 59.6 48.1 70.1 60.9 60.8 55.2 53.1 31.9 56.0
Smooth 29.8 33.9 37.6 40.3 42.3 45.0 50.6 57.7 66.1 72.3 74.4 75.6

1967 Wolf 107.5 1104 | 139.2 | 89.0 69.3 78.2 | 112.0 | 1189 | 115.6 | 106.3 90.4 128.4
Smooth 78.1 82.6 87.6 92.3 97.0 | 102.4 | 104.7 | 102.3 98.1 95.1 97.8 101.9
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1948# 3 2019# 2 & # X B 2 3 jpit#cz TiHE
Monthly and Smooth Relative Sunspot Numbers since 1948 to 2019

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

= —~ 3 -3 =3 r 3 EdR ] =1 A3 43 L3 Ly L -
1968 Wolf 89.8 71.0 76.4 80.5 | 141.9 | 104.7 | 1148 | 90.1 112.4 | 104.7 77.0 120.4
Smooth | 103.1 102.0 | 100.7 | 100.5 ] 99.9 99.0 98.6 98.6 100.9 | 103.3 | 101.7 | 100.2

1969 Wolf 88.8 71.0 1319 | 83.6 | 101.2 | 1085 | 88.1 63.6 84.3 81.8 594 129.8
Smooth 99.3 97.0 94.8 92.6 91.0 90.6 91.5 94.8 96.9 96.8 99.0 101.3

1970 Wolf 101.8 136.0 | 116.7 | 97.3 | 140.0 | 126.0 | 132.9 | 100.8 98.8 96.8 101.2 82.8
Smooth |  103.9 107.4 | 109.5 | 110.7 | 113.1 | 1129 | 1104 | 108.7 | 1054 | 103.3 99.9 94.8

1971 Wolf 88.7 109.5 63.9 98.0 59.3 83.3 83.2 63.2 23.8 47.5 71.1 734
Smooth 90.9 87.3 82.6 77.4 74.1 72.5 71.4 71.7 74.0 74.3 73.4 73.5

1972 Wolf 73.2 131.0 97.8 71.4 63.3 82.1 79.1 83.6 63.8 58.5 21.0 48.4
Smooth 73.2 73.9 76.4 78.6 76.9 73.8 71.2 66.3 61.0 58.2 57.1 55.6

1973 Wolf 35.7 50.9 51.3 50.8 57.3 50.6 28.2 29.2 94.9 36.9 14.8 24.3
Smooth 52.1 47.7 46.8 47.2 46.0 44.7 43.2 42.3 40.6 38.3 36.7 354

1974 Wolf 21.7 45.3 14.4 34.0 35.0 42.0 60.8 44.5 42.4 55.3 32.7 8.0
Smooth 36.4 38.4 36.9 354 37.0 37.0 35.9 33.8 31.9 30.4 28.6 27.0

1975 Wolf 11.0 5.3 9.1 3.1 24.0 13.9 28.1 27.5 134 11.6 34.4 18.3
Smooth 24.5 22.4 20.5 175 15.7 16.2 16.6 16.9 17.8 19.8 20.7 21.0

1976 Wolf 11.1 10.8 26.3 34.0 15.1 29.3 0.8 22.7 20.5 29.1 4.5 20.3
Smooth 20.5 19.2 19.3 20.3 19.8 18.6 19.1 20.7 21.2 19.5 18.5 19.8

1977 Wolf 20.1 39.5 11.1 9.1 16.1 58.8 28.0 54.5 58.8 67.6 40.3 57.3
Smooth 22.2 24.6 27.6 30.8 33.9 36.9 39.8 44.8 52.0 60.9 70.4 77.8

1978 Wolf 54.0 124.7 97.6 | 136.7 | 116.7 | 135.3 | 95.2 68.4 155.7 | 1435 93.7 180.8
Smooth 83.8 87.1 91.8 99.0 | 104.3 | 111.7 | 1255 | 138.7 | 148.2 | 153.1 | 1555 | 159.2

1979 Wolf 261.3 2341 | 2152 | 138.7 | 171.1 | 170.4 | 215.1 | 161.1 | 234.7 | 230.1 | 276.0 | 228.1
Smooth |  165.7 1745 | 181.7 | 188.6 | 199.8 | 209.4 | 206.7 | 199.2 | 193.6 | 193.9 | 199.1 | 202.6

1980 Wolf 151.0 162.9 | 153.7 | 207.3 | 225.8 | 201.4 | 201.1 | 193.2 | 228.6 | 2224 | 2019 | 2416
Smooth |  203.3 204.1 | 205.2 | 204.6 | 201.2 | 198.7 | 199.9 | 200.6 | 2015 | 202.6 | 201.1 | 197.1

1081 Wolf 167.7 162.1 | 176.4 | 2115 | 1859 | 1435 | 187.3 | 2229 | 2654 | 2449 | 209.6 | 179.1
Smooth | 194.1 194.7 | 197.5 | 200.0 | 201.2 | 199.0 | 196.4 | 198.9 | 202.8 | 202.6 | 197.7 | 194.8

1982 Wolf 169.8 219.2 | 213.2 | 169.2 | 110.6 | 149.0 | 1619 | 152.1 | 178.9 | 1224 | 123.4 | 163.1
Smooth |  194.0 190.0 | 183.4 | 174.7 | 166.0 | 161.7 | 159.8 | 1525 | 1424 | 1359 | 1345 | 134.8

1083 Wolf 140.5 72.7 116.6 | 110.3 | 135.0 | 133.6 | 105.4 | 96.5 63.5 83.0 47.8 67.4
Smooth | 131.9 127.2 | 120.1 | 113.6 | 108.8 | 101.7 | 95.0 94.6 97.5 96.9 94.6 90.5

1984 Wolf 74.8 131.0 | 1269 | 854 | 105.2 | 65.3 57.7 35.3 18.7 13.9 25.4 29.1
Smooth 85.7 81.2 76.7 72.0 68.2 65.7 62.3 56.1 47.3 40.3 34.9 30.6

1085 Wolf 32.4 24.8 21.9 22.9 37.6 29.4 449 13.1 5.3 27.4 24.9 14.3
Smooth 28.6 27.1 25.6 25.6 26.2 25.5 23.7 22.7 23.0 22.9 21.9 19.9

1986 Wolf 2.8 31.8 21.5 21.4 151 25 20.2 9.7 57 42.6 19.7 7.6
Smooth 17.7 16.5 16.4 171 175 17.0 17.0 16.0 14.6 15.6 17.8 19.8

1087 Wolf 8.5 2.7 18.5 46.6 43.8 21.6 41.6 51.0 37.6 75.9 59.8 33.3
Smooth 21.5 24.1 27.2 29.9 32.9 35.7 40.0 45.0 49.6 55.3 59.8 65.9
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1948# 3 2019# 2 & # X B 2 3 jpit#cz TiHE
Monthly and Smooth Relative Sunspot Numbers since 1948 to 2019

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
= —~ 3 -3 =3 r 3 EdR ] =1 A3 43 L3 Ly L -
1988 Wolf 86.4 46.2 83.7 | 118.7 | 80.9 | 129.6 | 119.0 | 128.1 | 136.7 | 153.1 | 150.8 | 247.8
Smooth 73.6 80.1 87.4 947 | 101.8 | 1145 | 1289 | 141.4 | 152.2 | 158.1 | 1654 | 177.0
1989 Wolf 2175 216.1 | 1713 | 1742 | 201.0 | 287.1 | 1775 | 247.2 | 237.2 | 208.0 | 290.0 | 300.0
Smooth |  186.0 193.4 | 202.5 | 209.0 | 217.1 | 225.1 | 230.5 | 232.2 | 2344 | 239.7 | 243.0 | 2415
1990 Wolf 295.2 179.9 | 260.3 | 2125 | 2418 | 2104 | 275.6 | 281.3 | 201.8 | 284.1 | 254.1 | 281.6
Smooth | 242.4 2479 | 2479 | 249.6 | 251.2 | 249.0 | 2459 | 249.6 | 255.0 | 255.2 | 2535 | 251.8
1991 Wolf 239.9 322.8 | 247.0 | 230.5 | 184.3 | 2275 | 324.8 | 338.8 | 252.8 | 3175 | 271.9 | 352.1
Smooth |  254.6 259.0 | 263.6 | 267.1 | 269.2 | 272.9 | 278.6 | 286.1 | 293.1 | 296.2 | 297.8 | 296.3
1992 Wolf 305.7 436.9 | 302.9 | 247.8 | 204.4 | 171.7 | 180.7 | 163.7 | 168.2 | 210.1 | 202.9 | 176.7
Smooth |  287.9 2746 | 263.8 | 255.8 | 2485 | 238.3 | 2235 | 2059 | 190.2 | 180.4 | 173.1 | 166.1
1993 Wolf 126.2 193.4 | 169.8 | 1456 | 1316 | 75.8 | 1178 | 96.4 62.2 101.5 76.7 122.3
Smooth |  159.4 154.0 | 146.8 | 137.8 | 128.1 | 120.5 | 117.3 | 1115 | 102.8 94.3 85.5 80.5
1994 Wolf 103.4 75.4 80.7 30.9 34.7 53.4 54.1 47.3 52.5 63.1 25.9 32.0
Smooth 77.0 72.3 69.8 67.8 64.1 58.2 51.1 45.9 42.6 40.9 39.6 37.1
1995 Wolf 22.9 315 45.9 23.1 11.3 18.6 16.9 11.2 9.7 26.3 11.6 14.2
Smooth 34.1 31.1 27.8 24.5 22.3 21.0 20.0 18.6 15.9 13.6 12.6 12.0
1996 Wolf 17.4 24 10.1 4.3 4.7 11.8 8.4 15.9 3.6 0.9 21.7 12.3
Smooth 11.4 11.2 111 9.8 8.3 7.2 9.6 9.3 9.5 10.5 11.8 125
1997 Wolf 8.4 3.9 15.1 21.3 19.6 15.2 18.1 449 92.7 36.8 67.3 61.9
Smooth 13.1 147 17.6 19.3 19.7 22.3 26.9 30.7 47.2 54.4 58.2 65.0
1998 Wolf 40.1 60.7 1029 | 104.7 | 85.7 | 112.2 | 1149 | 164.2 | 169.7 | 1179 | 1329 | 1525
Smooth 73.0 82.0 90.2 96.8 | 102.9 | 109.4 | 1154 | 118.1 | 120.3 | 122.3 | 127.0 | 145.0
1999 Wolf 92.3 73.1 144.1 | 110.3 | 195.1 | 433.0 | 2859 | 179.9 | 146.1 | 2318 | 264.6 | 136.3
Smooth |  165.5 173.2 | 1729 | 176.7 | 186.9 | 191.7 | 194.6 | 206.2 | 222.8 | 236.9 | 244.6 | 240.7
2000 Wolf 178.7 264.0 | 352.7 | 239.3 | 251.6 | 281.1 | 383.9 | 2915 | 2835 | 204.9 | 2195 | 232.0
Smooth | 238.4 2472 | 2575 | 262.1 | 259.1 | 261.2 | 267.0 | 264.6 | 255.7 | 250.0 | 246.5 | 243.1
2001 Wolf 220.8 164.0 | 240.1 | 215.7 | 189.3 | 263.9 | 156.5 | 217.1 | 361.8 -- -- --
Smooth |  233.0 2204 | 2205 | 224.6 | 225.8 | 225.8 | 226.6 | 224.4 | 212.9 -- -- --
2002 Wolf 240.4 105.0 92.7 | 133.4 | 180.3 | 103.6 | 181.0 | 188.3 | 166.1 | 160.0 | 177.7 | 176.5
Smooth | 178.1 1779 | 165.4 | 154.8 | 156.2 | 158.0 | 158.0 | 154.9 | 1504 | 152.2 | 148.7 | 146.2
2003 Wolf 148.8 88.8 124.2 | 129.2 | 100.7 | 123.6 | 153.3 | 150.6 | 105.8 | 169.3 39.3 91.4
Smooth |  145.9 143.2 | 139.1 | 137.0 | 1316 | 122.3 | 115.6 | 112.3 | 1095 | 104.6 | 101.8 98.4
2004 Wolf 73.9 84.9 60.1 75.5 86.3 56.4 97.4 72.3 51.9 67.6 95.4 32.2
Smooth 93.2 87.6 82.1 75.7 73.8 73.6 71.6 71.7 71.0 69.5 67.3 67.2
2005 Wolf 84.8 77.0 49.3 51.2 57.0 83.1 74.6 62.4 36.2 14.0 24.9 65.5
Smooth 67.3 66.0 64.9 62.0 56.8 55.3 54.0 48.4 44.5 43.4 42.4 38.9
2006 Wolf 20.6 6.6 27.1 46.4 37.2 19.1 27.5 24.9 13.2 134 30.6 26.5
Smooth 34.3 30.7 28.2 27.2 27.4 26.1 25.0 26.5 26.5 24.2 21.8 20.5
2007 Wolf 35.5 26.1 8.6 9.1 17.6 7.1 17.1 104 41 1.6 4.8 21.4
Smooth 19.6 18.5 17.6 16.7 151 13.8 124 10.1 9.5 9.6 8.8 8.4

22




1948# 3 2019# 2 & # X B 2 3 jpit#cz TiHE
Monthly and Smooth Relative Sunspot Numbers since 1948 to 2019

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

K3 -3 -3 =3 r 3 EdR 208 =3 AR 43 L g Ly L -
2008 Wolf 6.9 0.0 18.0 21 7.3 5.9 0.5 0.0 14 34 5.7 0.7
Smooth 7.6 6.5 5.9 5.9 6.0 52 41 4.0 3.4 2.8 2.7 2.7

2009 Wolf 1.7 3.0 0.8 4.0 4.4 7.1 10.5 0.0 4.4 17.6 3.3 19.2
Smooth 3.1 3.6 3.7 4.4 4.9 55 7.3 9.9 12.8 141 14.6 15.2

Wolf 244 42.9 30.5 5.3 155 | 100 | 27.0 24.6 32.7 31.3 33.1 26.3

2010
Smooth 16.0 17.7 19.9 216 | 235 | 250 | 26.0 26.7 29.6 36.1 42.6 47.2

2011 Wolf 40.3 45.5 95.9 976 | 784 | 578 | 70.3 80.7 131.3 | 1444 | 1329 | 152.5

Smooth 51.0 55.1 61.6 704 | 79.3 | 88.7 | 96.3 98.5 97.4 95.3 93.8 94.7

2012 Wolf 97.7 40.7 73.6 69.8 | 705 | 86.6 | 78.7 64.3 86.9 64.1 80.7 57.0

Smooth 96.3 95.9 93.4 88.2 | 827 | 765 | 71.6 70.7 70.7 71.0 72.2 72.5

2013 Wolf 74.2 43.2 70.3 81.0 | 882 | 76.7 | 684 66.2 38.6 99.4 83.0 88.8

Smooth 71.7 71.3 69.4 688 | 704 | 718 | 742 78.0 82.2 84.9 86.1 86.7

2014 Wolf 100.4 107.6 | 106.5 | 1096 | 87.3 | 92.7 | 1039 | 90.0 | 1012 | 77.8 76.9 96.5

Smooth 88.8 91.3 94.9 96.6 | 955 | 955 | 94.1 89.7 84.1 79.1 77.0 75.5

2015 Wolf 58.1 43.8 355 614 | 848 | 58.7 | 55.1 46.0 59.4 37.5 41.5 51.4

Smooth 72.0 68.2 64.6 61.2 | 58.0 | 54.7 | 51.9 52.1 535 52.5 49.7 46.2

2016 Wolf 37.0 70.3 41.7 316 | 47.9 114 | 13.0 36.3 37.7 21.5 24.2 5.0

Smooth 42.5 40.3 39.0 374 | 36.1 | 334 | 305 27.1 23.6 22.4 21.2 20.3

Wolf 13.3 12.3 16.6 282 | 21.7 | 165 8.4 14.9 54.1 6.4 5.0 11.0

2017 Smooth 20.3 19.2 19.0 191 | 177 | 17.1 | 16.8 15.7 14.6 13.0 11.2 9.8

2018 Wolf 0.0 0.0 2.1 3.2 3.1 2.1 0.0 14 1.3 4.2 4.8 0.0
Smooth 8.9 7.9 5.2 2.9 2.8 2.3 2.3 2.7 2.6 2.8 3.0 2.9

2019 Wolf 10.3 0.0 0.0 8.3 3.7 0.0 0.7 0.0 1.7 0.0 0.0 0.0
Smooth 2.9 2.8 2.8 2.6 2.3 2.1
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Wolf Curve of Taipel Astronomical Museum
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The Historical Telescopes Using For Sunspot Observations

EAREAENSIF L FEPIEEESET AT AR36E T TR Y TP A
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The Taipei Astronomical Museum has been collecting sunspot observation records since July, 1947.

The telescopes used during different periods is shown in the table below. The instruments used

from 1947 to 1975 are still under investigation.

poog REFB 2N FRCE | PALIE B | BF | HKBELE
. Eyepieces C .
DATE Telescope Effective Focal Foc?l Mag. PI:OJ ective
Aperture Ratio diameter
Length
1947.07~1975. 10.0cm refractor 10.0cm
1975. ~1989.11 |GOTO 12.5¢m refractor 12.5¢cm 25mm 15.0 72 10cm
1989.12~1991.02 |GOTO 25.0cm refractor 25.0cm 60mm 15.0 63 20cm
1991.03~1991.06 |GOTO 12.5c¢m refractor 12.5cm 25mm 15.0 72 10cm
1991.07~1994.12 |GOTO 25.0cm refractor 25.0cm 60mm 15.0 63 20cm
1995.01~1996.11 |Showal5.0cm refractor 12.5cm 25mm 14.4 72 10cm
Showa 15.0cm refractor
1996.12~1997.01 mixing mixing |mixing | mixing | mixing
GOTO 20.0cm refractor
1997.02 ~now GOTO 20.0cm refractor 20.0cm 28mm 9.0 64 20cm
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