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The Maunder Minimum

The reign of Louis XIV appears to have been a time of
real anomaly in the behavior of the sun.

It has long been thought that the sun is
a constant star of regular and repeatable
behavior. Measurements of the radiative
cutput, or solar constant, seem to ju stif].r
the first assumption, and the record of
periodicity in sunspot numbers is taken
as evidence for the second. Both rec-
ords, however, sample only the moest
recent history of the sun,

When we look at the longer record—of
the last 1000 years or so—we find in-
dications that the sun may have under-
gone significant changes in behavior,
with possible terrestrial effects. Ewi-
dence for past solar change is largely of
an indirect nature and should be subject
to the most critical scrutiny, Most acces-
sible, and crucial to the basic issue of

John A. Eddy

The Sunspot Cycle

Surely the best-known features of the
sun are sunspots and the regular cycle of
solar activity, which waxes and wanes
with a period of about 11 vears. This
cvele is most often shown as a plot of
sunspol number (Fig. 1—a measure of
the number of spols seen al one time on
the visible half of the sun (7). Sunspot
numbers are recorded daily, but to illus-
trate long-term effects astronomers more
oftenn use the annual means, which
smooth out the short-term variations amd
average out the marked imprint of solar
Fotation.

There 15 as vet no complete physical
explanation for the observed solar cycle.

zero. In contrast, in the years around a
sunspol maximum there is seldom a day
when a number of spots cannol be seéen,
and often hindreds are present.

Past counis of sunspot number are
readily available from the vear |70 (7],
and workers in solar and terrestrial stud-
ies often use the record as though it were
of uniform quality. In fact, it is not, Thus
it is advisable, from fime to time, lo
review the origin and pedigree of past
sunspot numbers, and o recognize the
uncertainty in much of the early record.

A Brief History

Dark spots were seen on the face of
the sun at least as early as the $th cen-
try B.C. ), but it was not until after
the invention of the telescope, about
1610, that they were seen well enough to
be associated with the sun itself. It
would seem no credit to early astrono-
mers that over 230 years elapsed be-
tween the telescopic “discovery™ of sun-
spols and the revelation of their now
obwvious cyclic behavior, [n 1843, Hein-
rich Schwabe, an amateur, published a
brief paper reporting his own observa-
tions of spots on the sun for the peniod
1826 to 1843 and pointing out an appar-
ent period of about 10 years between
maxima in their number (3]

Rudolf Wolf, director of the Observa-
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The solar sunspot cycle
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Abstract. We present a unique collection of gquantitative
sunspot observations recorded at the Observatoire de Paris from
1660-1719. These data contrast significantly with that of earlier
observers who bequeathed us a sporadic set of drawings from
hefore the Maunder Mintmum in that they are quantitative mea-
surements, they span most of the Maunder Minimum uninter-
rupted. About 8000 daily observations were made from 1660 to
1719, on which we base our description of solar activity prop-
erties. Sunspot numbers, butterfly diagrams, active longitudes
and rotation rates are all reconstructed and compared to mod-
ern ones, and the comparison with modern observations of the

I I-year solar cycle provides us with a better understanding of

the solar cycles over the Maunder Minimum.

Key words: the Sun — solar cycle — differential rotation

of Nantes in 1685 marked the onset of a slow decline in french
domination, causing the departure of the protestant intelligentsia
abroad. Leadership then gradually shifted to the northern coun-
tries of England, Holland and Germany (Hazard 1961). In the
early 1660°s, however, France was still the uncontested power.
One of the first initiatives of the Academy of Sciences, in 1667,
was to create 1"Observatoire de Pans, which remains the oldest
observatory still existing in the world. Colbert invited to the ob-
servatory 1D Cassini, who acted as director, and Ch. Huygens.
Cassini gathered around him a school of brilliant scientists, one
of the foremost of whose was J. Picard, who instituted a number
of new technigques that made astronomy a quantitative science.
Picard deserves special mention because he took the ini-
tiative of improving observational technigues and started the

systematic solar watch program.
S
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“The Maunder Minimum (16451715

~approximatelywasa periodof

V verylow solaractivity and

V a strong hemispheric asymmetry
with most of sunspots in the
southermemispherg

V correspondingto the special mode

of a Grandminimum
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THE MAUNDER MINIMUM IS NOT AS GRAND AS IT SEEMED TO BE
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ABSTRACT

The Maunder Minimum (MM), which occurred between 1645 and 1715. is mainly known as an almost spotless
period on the Sun. We analyze the nominal number of sunspot groups for each observer individually. Comparing
the sunspot drawings and textual reports, we conclude that the latter underestimate the number of sunspots. We also
argue that the different points of view of observers in the seventeenth century on the origin of sunspots resulted in
the underestimation of sunspot groups or even gaps in observational reports. We demonstrate that Jean Picard and
Giovanni Domenico Cassini of the Paris Observatory did not report any sunspots, while other observers reported
on the occurrence of spots. Moreover, compared with other observers, La Hire underestimated the solar activity.
The MM looks like an ordinary secular minimum with a depressed 11 yr solar cyclicity.

Key words: Sun: activity — sunspots
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