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Abstract

To reconsider the physical meaning of the sunspot number we have to remember that
there are different physical mechanisms which govern its two components: the number
of observed sunspot groups (denoted by g) and the number of all observed spots
(denoted by s). These are one of the reasons of the ambiguity of the sunspot number.
To eliminate this ambiguity we need to take into account not only the sunspot sizes but
the aspects of observability as well.
This talk will suggest a new activity index which can be given by using detailed sunspot
data. The mentioned index is the amount of emerged magnetic flux which can be
calculated by using the sunspot area dataset, the only long-term proxy measure. It can
be calibrated to the magnetic flux.
The detailed Debrecen databases provide the opportunity to calculate the suggested
sunspot index.
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▶ Detailed sunspot database
▶ Method

▶ Summary

June 06, 2018 / Primorsko (Bulgaria) Muraközy, J. Solar activity from detailed sunspot database 3/20



Outlook
Measure of the solar activity

Weaknesses of the Sunspot number
Proposed alternative measure

Summary

Past
Recent

Wolf number – Relative sunspot number
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RZ = k · (10g + s) (1)

Introduced by R. Wolf 1848 at the Zurich Observatory

where k: constans for each observatory
g: number of sunspot groups
s: number of sunspots
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Now International Sunspot Number by Sunspot Index and Long-term Solar Observations
(SILSO) team at the Royal Observatory, Brussels
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Problems with the Sunspot number
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The number of observed groups depend on

▶ Observational problem
▶ the observability of sunpots (technical, seeing, center–limb variation of observability)
▶ the sizes and distances from the central region

▶ Methodological problem

▶ Problem of the physical meaning of the Wolf definition
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ISSN – Wolf number (DPD; k=1)
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The real weight of a sunspot group
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Different mechanisms for g and s
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g: amount of the emerging magnetic
flux

s: fragmentation process during the flux
emergence
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SOHO/MDI - Debrecen Sunspot Data – SDD
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http://fenyi.solarobs.csfk.mta.hu/en/databases/SOHO/

▶ Published by Győri, L., Baranyi, T., Ludmány, A.
▶ Unique detailed sunspot catalogue
▶ Data for 1996–2010
▶ Contains area, location and magnetic polarity data for all individual sunspots
▶ Hourly resolution
▶ Freely available but the data policy: refer two publications
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SOHO/MDI - Debrecen Sunspot Data – HTML presentation
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SOHO/MDI - Debrecen Sunspot Data – Data groups & spots
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Data for the whole group

Data for all individual spots
▶ spot number
▶ projected area of umbra and the whole spot
▶ corrected area of umbra and the whole spot
▶ position data (B, L, dist. from CM, pos.

angle)
▶ magnetic data for umbra and the whole

spot
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Total amount of emerged magnetic flux
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Area – magnetic field relationship:
B = 0.04 · logA + 0.07 (2)

The total magnetic flux:
TMF = K

[∑
f (Ai )Ai

]
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(3)
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Monthly variation of the TMF
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Sum up

▶ Wolf introduced the sunspot number in 1848
▶ The Wolf number has some weaknesses (observability, methodologicaly,

meaning)
▶ The more reliable parameter to measure the solar activity is the TMF, which is not

contaminated with non-activity measures
▶ The smaller sunspots have less impact on the TMF than on the Wolf number

because of the quickly decreasing flux amount
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Thank you for your attention!


