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ÅThere is a lot more uncertainty regarding solar long-
term variability than most people realize.

ÅCurrent sunspot group data composites have no
estimation of uncertainty.

ÅIf you are using sunspot group data it is better to be
careful with small objects.

ÅIf you want a sunspot group data composite,
RGO/SOONis not a very good choice.

ÅWe are constructing a new, better sets of composite
data for long-term variability studies.

TAKE HOME MESSAGE



THE BIGGEST DIFFICULTY OF STUDYING 
LONG-TERM SOLAR VARIABILITY

ALL SURVEYS COME TO AN END AND WE 
NEED TO PIECE THEM TOGETHER



THE BIGGEST DIFFICULTY OF STUDYING 
LONG-TERM SOLAR VARIABILITY

PIECING TOGETHER MULTIPLE SURVEYS IS 
NOT A TRIVIAL EXERCISE





DOWN THE RABBIT-HOLE



THE LONGEST RECORDS

Sunspot Number Counts 400 Years

Sunspot Drawings and plates 200 Years

Calcium images 100 Years

Full-disk Magnetograms 40-50 Years

Jƫncurrently involved in the creation of better data products
for 3 of them and will focus today on the first two.



SUNSPOT NUMBERS: A LONG-TERM SOLAR 
OBSERVATIONAL NETWORK



THE HOYT AND SCHATTEN SERIES 

Maunder
Minimum

Very clear 
long-term trend

Å The golden standard for studying long-term solar
variability for nearly two decades.

Å It suffers from a host of issues that have not been yet
fully reconciled.



The proposed solution to these issues (the back-
bone method) results on a series with little
evidence of a long-term trend in solar activity .

Suspicious Zeros
during the MM

Change in methodology

Drift in learning curve

LEIF SVALGAARD SPEARHEADED AN 
EFFORT TO IMPROVE THESE ISSUES



HOWEVER, TWO IMPORTANT GROUPS 
IN EUROPE DISPUTE THESE RESULTS

And propose methods that recover the long-term
trend in solar activity .


