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Spatio-temporal distribution of sunspots: has it always been like this?
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Archives of the Eimmart observatory

The second-richest sunspot data set covering the 
Maunder minimum: 551 sunspots on 109 drawings 
of the solar disk reported by eight observers: 
Petrus Saxonius, 5 – 27 March 1616; 
Johann Wurzelbau, 11–12 June 1684; 
Georg Eimmart, 2 – 8 July 1684; 
Johann Hoffmann, 26 May –16 July 1703; 
Maria Eimmart, 30 – 31 May and 9 July 1703; 
Eustachio Manfredi, 28 May – 29 June 1703; 
Johann Heinrich Müller, short series in 1705 –1709; 
Johann Christoph Müller, April 1719 – May 1720. 

Instruments: 
Eimmart’s observatory: telescopes (length 16, 12, 
and 10 foot, no information on the aperture), 
astronomical (pendulum) clocks, cameras 
obscuras, helioscopium, and machina helioscopia; 
J. Chr. Müller: telescope length 7 foot, lens 
diameter of 3 – 4 cm, magnification of 30 – 60. 

Hayakawa et al. (2021)

Delsenbach (1716)
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Are there very long-lived sunspots?

Long-liv sunspots → η↓ → Ap↑ → Ap/Au↑    but Greenwich Ap/Au ≥ Maund min Ap/Au 

Spoerer (1889): Cassini observed a sunspot during three rotations from May to July 1684 at latitude of −10◦.

Kirch: the sunspot is large and might possibly live four solar rotations. 

B = –9◦ L = 260–280◦ 

11–12 June 1684
6 May 1684

B= −20◦  L= 40◦ B = –11.2◦ L = 280◦ 

2– 8 July 1684

Neuhauser 
et al. (2018)
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Spotless days of 1677 – 1704

Hoyt & Schatten (1998): G. Eimmart in 
1677 – 1704 a lot of spotless days

Carrasco et al., Clette et al., Hayakawa 
et al., Vaquero et al.: spotless days have 
been frequently derived from common 
mention on an absence of sunspots for 
some period or solar altitude 
observations

The majority of the observations by the 
Eimmart observatory were primarily for 
astrometric purposes rather than aimed 
at counting sunspots. These reports 
should not be interpreted as spotless 
days



Sunspot counting vs astrometric measurements

Apr 13 Apr 20 Apr 27 May 04 May 11 May 18 May 25 Jun 01 Jun 08 Jun 15 Jun 22 Jun 29 Jul 06 Jul 13
Time (days of 1719)

0

1

2

3

4

5

6

G
ro

up
 n

um
be

r

La Hire (Hoyt & Schatten)
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Observations by La Hire might be 
primarily for astrometric purposes 
rather than aimed at count ing 
sunspots

Ribes & Nesme-Ribes (1993): any sunspot 
as large as 1’’ could not be missed with 
the Parisian telescopes

20 – 200 msh 871 msh

https://geo.phys.spbu.ru/~ned
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This workHayakawa et al. (2021)
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Spatio-temporal distribution of sunspot groups
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15 March 1616 (Gregorian) 

H&S(1998): 7 sunspot groups

Where's the data, Lebowski?

Hoyt & Schatten (1998): only tabular database 

Archives of Ribes and Nesme-Ribes (1993) – 
LOST, there is only picture and a machine-
readable catalogue by Vaquero et al. (2015)

Clette et al. (2023): Zürich archives between 
1919 and 1944 – LOST

Observations by F. von Hagen of 1739 – 1751 
of which Wolf said they are stored in Pulkovo 
observatory – LOST
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Open catalog of historical sunspot drawings
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Open catalog of historical sunspot drawings
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Why do we need an open catalog of historical sunspot drawings?

Harriot 
3 May 1612

Cigoli 
3 May 1612

Galilei 
3 May 1612

Galilei 
3 May 1612

4088 msh 8097 msh
7979 msh

3898 msh

Reconstructed sunspot parameters 
crucially depend on the observation 
technique and size of drawings;
Analysis of original drawings may 
improve recalibration of the Sunspot-
Number

22 July 1612
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Conclusions

We reconstruct numbers, areas (umbra and penumbra) and positions of 
individual sunspots and their groups in the 17th century. An open catalog 
of historical sunspot drawings may be helpful for the sunspot-number 
recalibration effort. 

The majority of the observations by the Eimmart Observatory were 
primarily for astrometric purposes (like solar altitude measurements) 
rather than aimed at counting sunspots. The same is suggested for the 
observations by La Hire in Paris. 

Long-living sunspots apparently were an activity nests or magnetic activity 
complex, where new magnetic flux emerges near a pre-existing active 
region. 

The spatio-temporal distribution of sunspots is gradually reconstructed. 
The butterfly pattern is persisted in the 17th century. 

ned@geo.phys.spbu.ru


