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The Wolf/Wolfer’s formula

1848: Wolf

R = 10.g + f

1893: Wolfer

R = k.(10.g + f)

• k is a parameter that
expresses the peculiarities
of the observer (telescope,
sight, seeing, propensity for
more counting or not)
• The k for Wolf was 1
• Wolf and Wolfer observed
in parallel for 16 years
• The k for Wolfer was 0.6 (he counted the 
smallest spots that Wolf didn't count and weighted
the spots too)
• Unfortunately, as far as we know, the "true" 
method has never been exactly described in 
written form until 1948 and later in 1968 by 
Waldmeier
• We think that the counting method was 
transmitted orally by a director of the Observatory 
to his assistants and particularly to his successor.

Since 1893 until 1981, the k of the
observers in Zürich has been 0.6
by definition (Wolfer, Brunner,
Waldmeier). But…

…which observer?
Sometime a person did the drawing of
the day and another did the counting.



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• The station on the south of the Alps of the Zürich Observatory
• Aim: replace the northern Observatory in case of nasty weather



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• Sergio Cortesi and Araldo Pittini were 
instructed by Waldmeier in the drawing and 
the counting of the sunspots
• Sergio Cortesi has ever had the same k as 
Waldmeier: 0.6



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• The telescope at the Specola is a Zeiss of 
15 cm stopped down at 8 cm,
in respect of the original
instrument of Wolf, Wolfer
etc.



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• We observe the Sun with the projection 
technique
• The Sun has been observed and drawed
almost daily during more than 50 years Yesterday… …and today



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• During the years, the quality of the seeing 
has slightly changed
• In the 60s a house has been built near the 
Specola, with a metal root that provoked 
convective currents and turbulence of the 
air and damaged
the seeing

Seeing’s scale:
Specola: 1, best – 5, worst
SIDC: 5, best – 1, worst
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• Step in 1967: 2.5 to 2.8
• Trend after 1967: 2.8 to 2.9



The Specola Solare Ticinese (SST)

1957-1981: Max Waldmeier established the SST
• All the drawings and the countings of the Specola since 1957 until 1981 are now archived 
at ETH in Zürich
• The remaining are in our archives and available in our Website (specola.ch)



The Specola Solare Ticinese (SST)

1981-now: the SIDC era
• In 1981 the Zürich Observatory relocated this line of research to the SIDC in Brussels with 
the agreement of the IAU
• The Specola Solare Ticinese was considered as the pilot station of the SIDC network
• Since 1981 to 2010 Cortesi has been the Specola's director. His k parameter has been 
considered equal to 0.6.
• The staff now: Michele Bianda (IRSOL), Marco Cagnotti (present director and principal 
observer), Sergio Cortesi (former director and second observer), Andrea Manna, Renzo
Ramelli (IRSOL)
• Their k, compared with the k of Sergio, has ever been very stable and close to 0.6.
•Relative K coefficients of alternate observers vs Cortesi close to 1: 

0.961 to 1.037 (i.e. +/- 4 %)
•No significant trend (< 0.2% / year)



S.Cortesi versus other observers
• Michele 

Bianda

• 25 years

• K= 0.961

• Trend=    
0.000 +/-
0.002

September 2011 Sunspot Index Workshop, Sac Peak 10



S.Cortesi versus other observers
• Andrea 

Manna

• 18 years

• K= 1.031

• Trend=  
0.001 +/-
0.002

September 2011 Sunspot Index Workshop, Sac Peak 11



S.Cortesi versus other observers
• Renzo

Ramelli

• 4 years

• K= 0.986

• Trend=      
0.01 +/-
0.08 

September 2011 Sunspot Index Workshop, Sac Peak 12



S.Cortesi versus other observers
• Elena Altoni

• 4 years

• K= 1.037

• Trend:      
0.02 +/-
0.06

September 2011 Sunspot Index Workshop, Sac Peak 13



The counting method

The tradition
• Unfortunately, as far as we know, the "true" method has never been exactly described in 
written form until 1948 and 1968 by Waldmeier



The counting method

The tradition
• Unfortunately, as far as we know, the "true" method has never been exactly described in 
written form until 1948 and 1968 by Waldmeier



The counting method

The procedure
A small spot without
penumbra is counted 1.



The counting method

The procedure
A big spot without
penumbra is counted 2.



The counting method

The procedure
A spot with penumbra
is counted 3.



The counting method

The procedure
A big spot with penumbra
is counted 4.



The counting method

The procedure
A spot with penumbra and
two umbrae is counted 5.



The counting method

The procedure
We could count even 6 or
more when there are more
umbrae and the structure
Of the spot is complex.



The counting method

The procedure
We could not even count
a spot if it is very small or
faint. Two or three or even
four small spots could be
counted 1.



The counting method

The procedure
The pores are not counted.
A pore is a very faint spot
that doesn't survive for
more than 1 hour.



The counting method

The procedure
We give more weight to
the spots near the edge
of the Sun.
A spot that would be
counted 1 on the center
could be counted 2 if it is
near the limb. And so a
spot with umbra that would
be counted 3 could be
counted 4 and even 5 if it is
very close to the limb



The counting method

The procedure
We give more weight to
the spots near the edge
of the Sun.
A spot that would be
counted 1 on the center
could be counted 2 if it is
near the limb. And so a
spot with umbra that would
be counted 3 could be
counted 4 and even 5 if it is
very close to the limb



The counting method

The procedure
There is a component of subjectivity in the counting: often two observers don’t count in the 
same manner, although they use the same rules. However, their k are long-term consistent.



The counting method
An example with a big group (AR1476)



The counting method
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Total: 65

An example with a big group (AR1476)
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The weighting problem

Did Waldmeier implement the weighing of the 
sunspots depending on their size?

We collaborated with a high school student of Lugano, Michael Eggemann, in his high school 
work on solar physics and sunspots.
From ETHZ he got the digital files, extracted from the microfilms, of 26 drawings and 13 
tables of the times of Wolfer and Brunner, in the years 1912 and 1932, during the minimums 
of the Sun's cycle.
The aim was to find some examples of J spots and to see how much they were counted.
On the drawings the counting was not written, so Michael extracted the counting from R 
reported in the SIDC's database.



The weighting problem

Group 29, with two spots (a, b)
one with penumbra
From the SIDC’s database: R = 9

11th May 1932
(director: Brunner)



The weighting problem

Group 29, with two spots (a, b) 
one with penumbra
From the SIDC’s database: R = 9

11th May 1932
(director: Brunner)

If the spots were been counted 1, R would have been 7:
R = 0.6 . (10 + 2) = 7.2
We can conclude that f = 5:
9 = 0.6 (10 + f) => f = 5



The weighting problem

Group 50, type J
From the SIDC’s database: R = 9

31st July 1932
(director: Brunner)

If the spot had been counted 1,
R would have been 7:
R = 0.6 . (10 + 1) = 6.6
But, if the observer had counted 5:
R = 0.6 . (10 + 5) = 9



The weighting problem

Group 13, type J
From the SIDC’s database: R = 7

20th-23th June 1912
(director: Wolfer)



The weighting problem

Group 13, type J
From the SIDC’s database: R = 7

20th-23th June 1912
(director: Wolfer)

We could deduce that this group has ever been counted 1 or 2:
R = 0.6 . (10 + 1) = 6.6
R = 0.6 . (10 + 2) = 7.2



The weighting problem

From Michael’s study we could conclude: the 
weighing of the spots with penumbra has been 
implemented not by Waldmeier but by Brunner.
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