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400 years telescopic sunspots. Schwabe cycle 10.4 £ 1.2 yr (since 1750)
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Schwabe cycle

DAILY SUNSPOT AREA

J.M. Vaquero, RM. Trigo / New Astronomy 34 (2015) 120-122
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Sonnenflecken-Relativzahl (Rudolf Wolf 1816-1893):

R,=k x(10xg+n)

Anzahl der Einzelflecken n, Anzahl der Fleckengruppen g,
individueller Gutefaktor des jeweiligen Beobachters k

Hoyt & Schatten (1998): Sonnenfleckengruppenzahl

Re = (12.08/N) x Z; (k' X G))

Individueller Korrekturfaktor k;' des i-ten Beobachters Gruppenzahl G;am
betreffenden Tag, N ist die Anzahl der Beobachter des entsprechenden Tages.

oder Fleckenflache statt Fleckenanzahl

Active day fraction f = (aktive Tage) / (aktive + inaktive Tage)
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- First telescopic observations of sun spots

- Observations by Simon Marius 1611 — 1619

- More observations by Saxonius, Tarde, Malapert:
Constraining the first telescopic Schwabe cycle (1620)



Erste teleskopische Beobachtungen von Flecken (ab 1609):
-Vorstufen als Lesestein um 1000 AD (Ibn al-Haytham)

- Linsen, Monokel, Brillen im Mittelalter (China, Italien)

- Teleskop 1608 (Hans Lipperdey, Holland)

- Galileo Galiler: erste Himmelsbeobachtungen (1609)
Jupiter-Monde, Sterne in MilchstraRe, Venus-Phasen, Sonnenflecken

- Kepler Fernrohr (1611)

=>» Kopernikanische Wende: Helio-Zentrismus



Erste teleskopische Beobachtungen von Flecken (ab 1609):

- Galileo Galiler: erste Himmelsbeobachtungen (1609)
Jupiter-Monde, Sterne in Milchstralie, Venus-Phasen, Sonnenflecken
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Galileo Galilel: erste Himmelsbeobachtungen (1609)
Jupiter-Monde, Sterne in Milchstra3e, Venus-Phasen, Sonnenflecken

Galileo Galilei
(1564-1642)
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Galileo Galiler:

Celestial observations with a telescope (1609)
Jupiter moons, stars in milky way,

Phases of Venus, ring around Saturn,

Craters on the moon, spots on the Sun

Galileo Galilei
(1564-1642)




Galileo Galilei (1564-1642, Italy):
Telescopic observations of spots (Dec 1610)

Thomas Harriot (1560-1621, England):
First datable observation of spots (18 Dec 1610)
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,,1610 Syon, Decemb. 8, mane [Saturday]. The altitude of the Sonne
being 7 or 8 degrees. It being a frost & a mist. | saw the sonne in this manner.
Instrument. 10/1. B.

| saw it twice or thrice, once with the right ey & other time with the left. In the
space of a minute time, after the Sonne was to cleare.*



Galileo Galilei (1564-1642, Italy):
Telescopic observations of spots (Dec 1610)

Christoph Scheiner SJ (1574-1650, Ingolstadt, Rome):
First continuous monitoring over several weeks in 1611,
first publication of drawings (Jan 1612, Apelles)




Galileo Galilei (1564-1642, Italy):
Telescopic observations of spots (Dec 1610)

Thomas Harriot (1560-1621, England):
First datable observation of spots (18 Dec 1610)

David and Johann Fabricius (Frisia):
First publication on sunspots (J. Fabricius 1611)

Christoph Scheiner SJ (1574-1650, Ingolstadt, Rome):
First continuous monitoring over several weeks in 1611,
first publication of drawings (Jan 1612)

Simon Marius (1573 -1624, Ansbach, Bavaria):
Observations of sunspots 1611 to 1619



I Camera Helioscor)icei«% Camera Obscura._

174
e

3
4
B

B3

[

[

~

(a ::-.mgel.nh. :
St

N
-

J. Hevelius observing the Sun by projection. Reprinted from his book

lestis. r the Sun by the projection method.



- First telescopic observations of sun spots

- Observations by Simon Marius 1611 — 1619

- More observations by Saxonius, Tarde, Malapert:
Constraining the first telescopic Schwabe cycle (1620)



Simon Marius (1573 -1624, Ansbach, Bavaria):
Observations of sunspots 1611 to 1619

- born 10 Jan 1573 in Gunzenhausen
- 1586-1601 High school in Heilsbronn
- 1601 Visit toTycho Brahe in Prague (Fabricius, Kepler)'
- 1602-1605 Studying at U Padua (observed SN 1604)
- since 1605:
Court astronomer of Margrave of Brandenburg-Ansbach

- observations of Jupiter moons and sunspots
,,the German Galileo®, ,,an astronomer too good* (Graney)

- deceased 16 Dec 1624



Simon Marius (1573 -1624, Ansbach, Bavaria):
Observations of sunspots 1611 to 1619

Brandenburg-Ansbach protestant:
Julian calendar until end of Feb 1700,
then Gregorian calendar.

Gregorian calendar reform:

previously:
Julian calendar wth leap years every 4 years (Julius Caesar 44 BC)

Pope Gregor XIII:

After 4 Oct 1582 jump to 15 Oct 1582,

leap years almost every 4 years

(e.g. AD 1600 a leap year, but AD 1700 not a leap year).
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Simon Marius (1573 -1624, Ansbach, Bavaria):
Observations of sunspots 1611 to 1619
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Hoyt & Schatten (1998):
Catalogue of telescopic sunspot observations
(1609 to 1995) with 463 observers on 111.358 days

Based on Wolf (1850ies)
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44 Wolf, Mittheilungen iiber die Sonnenflecken. Based on Wolf (1857)

1) Simon Marius, astronomische und astrologi-
sche Beschreibung des Kometen von 1618. Miirn-
berg 1619. 4.

Die Vorrede dieser Schrift ist « Anspach den 6. April 1619 »
datirt. Marius erzihlt , dass er « nun tber die anderthalb Jahr
nicht mehr so viel maculas in disco solis habe finden kiinnen,
ja gar oflt kein einig maculam aniroffen, das doch vorige Jahr
| niemals geschehen.» Dieser Fleckenarmuth stellt Marius das

Simon Marius, astronomical and astrological description of the comet of 1618,
Nuremberg April 1619:

Marius reports that he “now, for one and a half year, could not find as much

spots on the solar disk, yet rather often not even a single spot, as was never the case
in the years before.” Marius compares this dearth of spots with the comet year 1618
and adds “I just recall 1t, but I do not conclude anything.” (Wolf 1857)

Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618
but detected no spots at all

Most recent papers reject this generic statement by Marius,
because it would not contain datable observations:
Clette et al. (2014), Svalsgard & Schatten (2015), Vaquero et al. (2015), Usoskin et al. (2015)



Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618
but detected no spots at all

1617 1618

MUMBER. OF SUNSPOT GROUPS FOR THE YEAR: 1617 NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618
AS OBSERVED BY: MARIUS, 5., NUREMBERG AS OBSERVED BY: MARIUS, S., NUREMBERG
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13 -99 -99 -99 -99 -99 © O O O © O 0
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15 -99 -99 -99 -99 -99 © © O O O O 0
s © ©0 -9 © 06 ©0 -99 0 0 0 0 0
16 -99 -99 -99 -99 -99 © O O O O O 0
16 0 ©0 -99 © 0 © -9 0 0 0 0 0
17 -99 -99 -99 .99 -99 © O O O O O 0
17 0 ©0 -9 © 06 ©0 -99 0 0 0 0 0
18 -99 -99 -99 -99 -99 © O O O O O 0
18 0 ©0 -9 © 06 © -99 0 0 0 0 0
19 -99 -99 -99 -99 -99 © O O O O O 0
l9 o6 © © © 6 © 6 0 0 0 0 0
20 -99 -99 -99 -99 -99 © O O O O 0 0
2 0 © ©6 © 06 6 06 0 0 0 0 0
21 -99 -99 -99 -99 -99 © O O O © O 0
2206 0 © © 0 -99 06 0 0 0 0 0
22 -99 -99 -99 -99 -99 © O O O © © 0
2 06 ©0 © © 0 -99 06 0 0 0 0 0
23 -99 -99 -99 -99 -99 © 0 O O O O 0
22 0 ©0 ©0 © 0 -99 06 0 0 0 0 0
24 -99 -99 -99 -99 -99 © O O O O O 0
24 0 ©0 © © 0 -99 06 0 0 0 0 0
25 -99 -99 -99 .99 -99 © O 06 O O O 0
2 06 0 0 © 0 -99 06 0 0 0 0 0
26 -99 -99 -99 -99 -99 © O 06 O O O 0
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Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618
but detected no spots at all

Tardé 1617

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1617
AS OBSERVED BY: TARDE, 1., FARLAT

Marius 1617

MUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1617
AS OBSERVED BY: MARIUS, S., NUREMBERG

Day Jan Feb Mar Apr Jp1 Aug Sep Oct Mov  Dec
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Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618

Day

AS OBSERVED BY: MARIUS, 5., NUREMBERG

Jan

Lol o W o B o B o e O e O O e I e e e e e L D e e D O e I e e e e e e e e e e

(except 3 gaps), but detected no spots at all

Marius 1618 Malapert 1618

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618
AS OBSERVED BY: MALAPERT, C., BELGIUM
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Naked-eye sunspots in the 17th century

Table3 Comparison of naked-eye sonspots and telescop e sunspots from AD 1610 10 1743,

Date Loc | smn-  pgro- | Text- Ref Comments Telezcopic spots

symm: dd +) spot  ups date(=]) groups  obssrver(s)
1812:08:20 Tia 1 [drawing] - ¢ Aug 19-21 19-2]1 Aug &8 5
15613:03:30  Ch 1 black light - abc o obserations on Mar 30

1816:10:10  Ch 1 black light - ab no obzerations on Oct 10

1817:01:11  Ch 1 several spots - abe on one =ide no obzerations on Jan 11

1814:05.22  Ch 1 a black ladle - g 1-31 May 0 zeweral (1)
1518:05:21  Ch 2 black vapors- ¢ on one side, 3 days 21-29 Jun 1 Malapert
182010 Ch 1 black vapor - be Ot 15-24 21-20 Ot 1 Malapert
1621:05:23  Ch 1 black wapor - abe no oheerations in May

1821: 111 Ch 1 black mnal= - a= Ot 15-Mav 12 10Cct- 1 Maw 1 zeveral
lazz.an Ch 2 moonstar in Sun - b Jun 9-Jul 7 414 Tun 1 Scheiner
la2:03:18 Ch 2 Z 10 spots - abo Mar 17-20 o obserations in March

la2:04:16  Ch 2 black vapors - ac on one side 0o obserations on Apr 16

1eM:05:26 Ch 1 blackapor - o 17-28 Maxr 1 Scheiner
1525:5-2 Ch 2 black spots - abe to one side, 10 day= 1 May-31 Aug 1-10 Scheiner
lezs:0e0z Ch |1 star seen oo the Sun- g | oo the side of the Sun Sep2 1 Scheiner
lexs:0e:29  Ch 1 aladle - ab 29 Jun 1 (2
1631:02:25 Ch 1 a black zpot(z] - abc no oheerations on Feb 25

1835:02003  Ch 1 a black light - abe Feb 17-Mar 12 7-28 Feb 1 (Gaz=endi
1837 Ch 1 several spots - abe Jan-Oct 1-2 3
1838:0%:18  Ch 1 Sun’s light roiled - ac 18 Mar 4 Crabires (11)
1835:09/10  Ch 1 black spots - ac one side, Sep 8-Oct & 1 Sep-13 Ot o9 Crabiree (11)
183%:12:00  Ch 1 black wapor - abs 9 Drec 7 Crabires (11)
1832:02:05  Ch 1 3un’s light roiled - ac 5 May 5 Crabires (11)
1833:0%:18  Ch 2 black vapors - ac 18 Mar 2 Crabires (111
16391028 Ch 1 a peck measure - abc 26 Oct 5 Crabiree (113
16430702 Ch 1 a black wapor - abs also in Korea () 2 Jul 1 Hewelins
18470508 Ch 1 like 2 kmife - = Mazy 5-Tun 2 any O Hewelins
18470728 Ch 1 astar in the Sun - as any O Herelins
1a48:01:18  Eo 1 black spotz - a any O Hewelins
164%:4-8 Ch 1 a star appeared - abc anxy O Hewelins
1650:10:25  Ch 1 a peck measure - abc anxy O Hewelins
1855:04:30  Ch 1 a black spati=) - abe 1 Apr-31 Dec 0¥ Picard

1856 1-4 Ch 2 black spots - abe Jan 2&-Apr 23 3-21 Feb 1 Boee
lasosl2 Ch 1 a black light - abc angy 0 Picard'Heill
16800522 Eo 2 black vapors - ac also in China May 04 several
1g81:07:05  Ch 1 ablack=pat- ¢ lower part of disc 1 Iar-30 3ep O Picard
1eg5:02:20  Ch 2 2 black spots - abe any 0¥ Fogel Picard
18a5:08:27  Ch 1 astar in the 3un - ac any O Fogel Picard
leas: 94 Eo 2 black vapors - ac Sepd-5 any O (3]
l&84:0%:17  Ch 1 dipper in 3un - abs Mar 1612 1-31 Mar 0 ]

178 Ch 1 ablackzpot- b seweral 1-3 zeveral
1720:08:01  Eo 1 a black wapor - b 1 Jun 3-27 zeveral
1720:05:08  Xo 1 black ga= - £ same 210 seweral
1726:10:21  Eo 1 a black wapor - b Ot 20:22 20-22 Ot 5-a %)
171022 Us 1 several spots - d no obserations in Oct

1732:05:11 Ch 1 2 black zpatz- b in 3W, =zeweral days no cheerations in May

173:04:19  US 1 wery larpe zpot - d plus aurara 15-22 Apr 9 9
1743:10:20  Eo 1 a black vaper - b Ot 1921 no obeermations Oct 19-21, (100

Bemarls: (+) Ita Italy, Ch China, Ko Fonea. (%) Howt & 3chatten (1998) report telescopic oheervations for those days, bt no telescopic
spot(s). (1) Both Riccidi in Bologna and Marius in Muremberg supposedly oheerved the very same 334 days in 1618 including 22 May,
when the naked-ese sunzpot waz oheerved, while neither Riccioli nor Mariuz detected any spot. (2] Williz et al. (2005) comider the
Chineze naled-eye sumEpot of Jun 25 az spuriows, but Howt & Schatten (1998) specify that both Scheiner and Mogling detected cne
sunspoet group each Jun 28, 29, and 30. (3) Obeerved by Marcgraf (Vaquero et al 2011). (4) A spot was seenfrom 7-19 May that year by
several observers, which may be the same spot as the naked-eye spot; according to Wittmann & Xu (1987), Boyle (1671 also saw a spot
on Max 25, which is net listed im Host & Schatten (1992). (5] Bath Harreit £ Galileo, the latter saw this spot both with a telescope and

1617 and 1618:

11 Jan 1617:

,, at about 9 a.m. there are several
black spots [heizi] moving about
at the side of the sun*

(no telescopic observations)

22 May 1618:
,, Within the sun there was a black
ladle* or ,,... black spot [heizi]*

20-22 June 1618:
,, black vapour [heigi] coming in and
out of the sun, moving about “



Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618

China, 20-22 June 1618:
» black vapour [heiqi] coming in and
out of the sun, moving about*

Consistent with Malapert:
21-29 June 1618
(spot 160 squ arc sec, drawn not to scale)

me sy

China, 22 May 1618:

,, Within the sun there was a black
ladle* or .,... black spot [heizi]“
with the naked eye ...

Marius observed,
but saw no spots ?!

= - o = - E Ema o = - o =



China: A star at the side of the sun (2 Sep 1625) - with naked eye !

C. Scheiner SJ
(in Rome)
Sep 1625
with telescope

=

(1600 square arc sec, I.e. visible to naked eye)




Hoyt & Schatten (1998): Marius observed 7 June 1617 to 31 Dec 1618

Day

AS OBSERVED BY: MARIUS, 5., NUREMBERG

Jan

Lol o W o B o B o e O e O O e I e e e e e L D e e D O e I e e e e e e e e e e

(except 3 gaps), but detected no spots at all

Marius 1618 Malapert 1618

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618
AS OBSERVED BY: MALAPERT, C., BELGIUM

30 -99 -959 -99 -99 -Od b9 -99 -89 -99 -89 -4g9

Felf Mar Mor May Jun] Jul ANg Sep Oct MNov Dec

o o o d o Jo o o o o P Jen FEy Mer dpr ey Junj Jul Mg Sep Dct fov Dec
g g g : g g g g g g l1 -89 -99 -89 -ps -99 -99) -89 -949 -99 -89 -99 -99
6] 0 ] i 0 0 0 0 0 0 Z -89 -9 -89 -ps -99 -99) -89 -9 -99 -89 -99 -99
6] 0 0 % 0 0 0 0 0 0 3 -9 -99 -89 -ps -99 -99) -59 -99 -99 -599 -93 -99
0 0 0 i 0 0 0 0 0 0 4 -9 -99 -59 -ps -99 -99) -99 -99 -99 -89 -93 -99
6] o 0 ol -og G 0 0 0 0 5 -9 -99 -89 -ps -99 -99) -89 -99 -99 -89 -99 -99
-ag o 0 o -og 0 0 0 0 0 & -5 -99 -89 -pos -99 -99) -89 -39 -99 -09 -99 -99
-ag 0 0 A -oo 0 0 0 0 0 7 -89 -99 -89 -po -99 -99 1 -95 -99 -99 -89 -99
-ag 0 0 A -oo 0 0 0 0 0 8 -599 -94 1 -ps -89 -89 1 -95 -99 -89 -89 -99
-ag o 0 o -og a 0 0 0 0 8 -85 -84 1 -ps -89 -89 1 -5 -9 -89 -939 -99
-ag o 0 A -oo 0 0 0 0 0 10 -89 -99 1 -po -99 -99 1 -5 -95 -89 -599 -98
-ag 0 0 A -oo 0 0 0 0 0 11 -99 -89 1 -pSs -89 -99 1 -95 -99 -99 -89 -99
-ag 0 0 o -g9g 0 0 0 0 0 12 -89 -89 1 -ps -89 -89 1 -95 -99 -89 -89 -99
-ag o 0 o -co a 0 0 0 0 13 -89 -89 1 -ps -89 -89 1 -5 -9 -89 -99 -98
-ag 0 0 A -oo 0 0 0 0 0 14 -89 -89 1 -p5 -89 -89 1 -5 -5 -99 -89 -99
-ag 0 0 A -oo 0 0 0 0 0 15 -89 -89 1 -pSs -89 -99 1 -95 -99 -99 -89 -99
-ag 0 0 o -g9g 0 0 0 0 0 16 -89 -89 1 -ps -89 -89 1 -5 -99 -89 -99 -99
] ] e} 0 0 G 0 0 0 0 17 -89 -59 1 -ps -99 -99 1 -5 -9 -89 -99 -98
18 -99 -5d 1 -ps -99 -99 1 -5 -5 -99 -89 -99
E E g g; E g g g g g 19 -99 -599 99 jpo -99 oo -090 49 -99 -99 -89 -99
e} ] o -gg 0 0 0 0 0 0 20 -89 -89 -99 -99 -89 -99 -p9 -89 -99 -89 -99 -99
o ] o -gg o G 0 0 0 0 21 -89 -99 -93 -89 -5 1 -po -89 -89 -89 -99 -99
e} ] o -gg 0 0 0 0 0 0 22 -89 -89 -99 -99 -9 1 -p9 -99 -99 -89 -93 -99
6] ] 0 -gg 0 0 0 0 0 0 23 -89 -99 -99 -99 -9 1 -p9 -99 -99 -89 -93 -99
e} ] o -gg 0 0 0 0 0 0 24 -99 -89 -99 -99 -5 1 -p9 -89 -89 -89 -93 -99
o ] o :gg o G 0 0 0 0 25 -89 -89 -99 -90 -5 1 -po -89 -59 -85 -99 -99
e} ] o -gg 0 0 0 0 0 0 26 -99 -99 -99 -99 -9 1 -p9 -99 -99 -89 -99 -99
=ls] ] 0 og 0 0 0 0 0 0 27 -89 -99 -99 -99 -9 1 -p9 -99 -99 -89 -93 -99
-gg ] 0 ) 0 0 0 0 0 0 0 28 -99 -89 -99 -99 -5 1 -p9 -89 -89 -89 -93 -99

- - - - - -0g - - - - - -
s 0 -og T 0 0 -99 0 -gg 0 289 -89 -599 -99 -90 -5 -gé b9 -89 -80 -89 -99 -99

-99

.0 0.0 0.0 0.

3 -99 -89 -99 -99 -0d b9 -99 -89 -99 -99 -4g9

=
=
=

.0 0.0 0.0 0.0 0.0

means: -9.0 -9.0 1.0 -9.0 -9, (—migeeedd, ) -9.0 -5.0 -9.0 -8.0 -9.0




What did Marius write himself ?

.,... dieweil ich nun Uber die anderhalb Jahr nicht mehr so viel maculas in disco Solis
[Flecken auf der Sonnenscheibe] hab finden kdnnen, ja gar offt kein einig maculam antroffen,
das doch vorige Jahr niemals geschehen.

dahero ich dann in meinen observationibus verzeichnet, Mirum mihi videtur, adeo raras vel
saepius nullas maculas in disco solis deprehendi, guod ante hac nunque est observatum [Es
scheint mir sonderbar, dass vielmehr (nur) wenige oder haufiger (sogar) keine Flecken auf der
Scheibe der Sonne entdeckt werden kdnnen, was vor diesem niemals beobachtet worden ist.].
Marius April 1619

“..., while I now, for one and a half year, could not find as much spots [maculas] on
the solar disk, yet rather often not even a single spot [maculam],

as was never the case in the years before.

| have therefore written this in my observational log books, this appears strange to me,
that rather few or more often no spots could be detected on the disk of the sun,

which was never observed before.”

.vorige Jahr*: singular or plural ? year or years ?
Can be plural, without article more likely plural
(Grimm & Grimm 1854, Bartz et al. 2004, examples by Lessing and Goethe)

Neuh & Neuh 2016




What did Marius write himself ?

,that rather few or more often [saepius] no spots could be detected on the disk of the
sun, which was never observed before.”

...............................

Marius April 1619 200 -
& |
E iSO:“
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S 100}
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C |
=
b 50F
LY
1600 1700 180

Y arr

Marius (April 1619): ,, rather few or more often no spots “ (comparative)
=>» active day fraction < 0.5 but not zero (fall 1617 to spring 1619),
Transition from a Schwabe cycle maximum to a minimum !

Marius (April 1619): ,,no spots ... which was never observed before*
=>» active day fraction = 1.0 from Aug 1611 to fall 1617 (when he observed)

Active day fraction f = (active days) / (active + inactive days) Neuh & Neuh 2016




What did Marius write himself ?
Letter from Marius to Maestlin dated 29 Dec 1611 (julian):

"Habeo plurimum te quibus ad T. EX. scriberem, utpote de
Illuminatione veneris et mercurij a Sole in modum lunae, et de Maculis
In Sole, quas ab Augusto huiusque plurimas sempergue diversas
observavi."

"I praise You most for those things about which I write to you, His
Excellency, namely the irradiation of Venus and Mercury from the Sun
In the same way as the moon, and about the spots on the sun, which |
have observed in very large numbers and always in different form
since August.”

Marius (29 Dec 1611) =» spot observations since Aug 1611 !
Neuh & Neuh 2016



What did Marius write himself ?
Prognosticon for 1613, finished and dated 1612 June 30 (julian):

"Die maculas in sole belangt, welche von Johann Fabricio und seinem
Vattern Herrn Davide Fabricio erstlich observirt worden, die hab ich
voriges Jahr 1611. im Augusto zum erstenmal gesehen, monstrante
Ahasvero Schmidnero Regiomontano Borusso, der damals mich
visitiert hat.*

"Regarding the spots in the sun, which were first observed by Johannn
Fabricius and his father, David Fabricius, which | have seen for the
first time last year 1611 in August, as they were shown to me by
Ahasverus Schmidnerus from the Preussian Konigsberg, who had
visited me at that time.”

Marius (29 Dec 1611) =» spot observations since Aug 1611

(first with Ahasver Schmidtner, 1580-1634)
Neuh & Neuh 2016



What did Marius write himself ?

Mundus lovialis (8 Feb 1614):

"Acturus nunc eram de maculis in Sole, uti ante hac proposueram, quidquid etiam in eis
a 3. Augusti Anno 1611. usque huc observavi manifestare.

Verum non saltem ob causas ab initio indicatas in praesenti nil de eis certo determinare
volo nec possum, sed quia etiam Doctissimos de iis dissentire, et egometipse mihi
satisfacere nequeam. Quare relictis iis, Quatuor alia nunc subjungam, de quibus in
dedicationibus meis annuorum prognosticorum hactenus nullam feci mentionem."

" It had been my intention, according to my former proposal, to deal now with the spots
on the Sun, setting out all my observations upon them from August 3, 1611,

to the present time. However, | do not wish - and, indeed, am unable - to make any
definite statement about them at present, not only from the causes originally pointed out,
but for the further reason that | find the greatest authorities in disagreement, and am
unable to satisfy myself. | therefore pass these matters by, and will take up here four
other points not yet mentioned by me in the dedications of my yearly forecasts.”

Marius (8 Feb 1614) =» spot observations since 3 Aug 1611 ! (julian)
Neuh & Neuh 2016




What did Marius write himself ?

Letter from Marius to Maestlin dated 29 Dec1611 (julian):

“... spots on the sun, which I have observed in very large numbers and always in
different form since August.”

Mundus lovialis (8 Feb 1614):

“... spots on the Sun, setting out all my observations upon them from August 3,
1611 (julian)

Prognosticon for 1613, finished and dated 1612 June 30 (julian):

“... spots in the sun ..., which I have seen for the first time last year 1611 in August,
... shown to me by Ahasverus Schmidnerus ...”

Marius observed sunspot(s) on 3/ 13 Aug 1611 with Schmidtner
(and then many spots until end of the year 1611)

David Fabricius in letter to Maestlin on 1611 Dec 11: “Indeed, this summer [1611]
I often observed ten or eleven spots scattered on the Sun's disk at one time.”

27 Aug 1611: 12 large fiery rays were seen on the sky, for four full hours (Romania)

uasi-)simultaneous aurora
(quasi-) Neuh & Neuh 2016



What did Marius write himself ?

Prognosticon for 1613, finished and dated 1612 June 30 (julian):

"When that [original] way of observing them [spots] was not sufficient any more for
me, namely through the light ray in a dark room [Camera Helioscopica] by using the
Belgian instrument, | have thought and implemented on Oct 11 [1611] a different
way, so that | could see the sun and its spots clearly through the mentioned
Instrument during the bright day without harm for the face, including their daily
motion. But later more about this.”
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What did Marius write himself ?

Scheiner SJ (Ingolstadt)
in the letter ,,Apelles

drawing for 1611 Oct 21
(gregorian)

731,
Y1iFs

Marius observed spots on 1611 Oct 3/13 and /or Oct 11/ 21

(spots form an angle with [the ecliptic] & solar equator is inclined to the ecliptic.)

Also an aurora in Europe in Oct 1611 (Link)
Neuh & Neuh 2016



What did Marius write himself ?

Mundus lovialis (in 1615 appendix):

" Namely on [1615] July 4/14 there was a highly educated man here,
Mr. Petrus Saxo from Holstein, student of mathematics, who undertook a travel from
Ingolstadt from Scheiner directly to me.

..., and that | have shown a figure,

which I had drawn on the 17th/27th day of November of the year 1611,

to the previously mentioned Holsteinian, who looked at it with admiration and added
that this would have been shared with him in secret by Scheiner.”

Marius observed on 1615 Jul 4/14 with Petrus Saxonius (Holstein)

and has produced a drawing of sunspots on 17 /27 Nov 1611

(probably also on many other days, but lost)

Neuh & Neuh 2016



What did Marius write himself ?

Scheiner SJ (Ingolstadt)
in the letter ,,Apelles
2 drawings

for 1611 Nov 27
(gregorian)

Marius observed on 1615 Jul 4/14 with Petrus Saxonius (Holstein)

and has produced a drawing of sunspots on 1611 Nov 17/ 27

Neuh & Neuh 2016



What did Marius write himself ?
Prognosticon for 1613, finished and dated 1612 June 30 (julian):

“Den 30. May diss Jahrs, hab ich 14. solcher auff einmal gesehen.
Es seyn aber nicht in ipso corpore solari, sondern seyn corpora, quae
circa Solem feruntur.”

“On May 30 [Julian] of this year [1612], | have seen 14 such [spots] at
once. They were [would be], however, not on the solar body themself,
but they were [would be] bodies orbiting the sun.”

Marius (20 June 1612) =» 14 spots on 1611 May 30 (julian)
= 1611 June 9 (gregorian)

(14 spots as upper limit for Marius until 20 June 1612)

Neuh & Neuh 2016



What did Marius write himself ?

Joachim Jungius (1587-1657, Giessen, Hambg)
30 May (julian): 10 spots in 5 groups
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Galileo Galilei (Italy) 9 June (greg.):
25-30 spots in 7 - 9 groups

Thomas Harriot (England): 5 groups on 1611 June 8 and 10 (greg.)

Marius (20 June 1612) =» 14 spots on 1611 May 30 (julian)

= 1611 June 9 (gregorian)

Neuh & Neuh 2016



Joachim Jungius on 1611 May 30 (jul.) = 1611 June 9 (greg.)

Jungius: S Hrpahi %ﬂm p}w' b f%
"Observatio Vespertina pridie Pente - - Vo M‘* faalle 7#*7 | m‘

QLA fvE

costen ... 30. Maii" iz - "“i:.,-‘?!* ;j; T

T ko o
T NSRS ST

. B S
Fad LAMEEE

/n,«mw 4, ,@. ,,. ,,;/;

e % i >
3,

W i'w' ‘my e-c\. «y %




Table 3

Correction of an error in Hoyt & Schatten regarding Harriot June 1612

Correction of values from Harriot for 1612 June 8-13. For the days 1612 June 8-13 (Gregorian), we list the number of

groups for Harriot as given in HS98 (alldata) and the corrected (just shifted) numbers according to the drawings by Harriot himself
(see http://digilib.mpiwg-berlin.mpg.de); “n/o” for “not observed” (on that day). We did not change the number of groups, i.e. did not
question the listing by HS98, but we just correct the dating. There is a simple shift error in the table alldata in HS98. The monthly number
does not change, because the correction is just a permutation. Days before Jun 8 and after Jun 13 are not affected by the mistake. We list
daily means from HS98 and our calculation (both without the correction), and then in the last column the daily means after the correction
— where the two other observers Galilei and Jungius were of course also taken into account. For none of the possible combination for
Galilei (see Note **" below), we can reproduce the exact HS98 values, possibly at least partly due to their rounding (the same problem
happens for both the alldata table from HS98 as listed below and the filldata table from HS98, where they interpolated for days without
observations — similar problems with HS98 were noticed for other years in Neuhéduser et al. 2015 and Svalgaard & Schatten 2015). In

the Col. 2, we list Wolf’s numbers (Wolf 1858), which compare well with our corrected estimate from Harriot's drawings

N -~ s

~ N s v

. R e

Day/Date Wolf Number Gropips Daily Mean Group Sunspot Number
in June (1858) HS98 Harriot HS98 Our Mean (a) Our Corrected
1612 gr/sp (e) Value Drawing Mean w/ Gal/HS w/ Gal/Sak w/ 2 x Gal Mean (b)
8 5g12s n/o 5 117 £ 17 1225 +£23.7 1346+ 64 1250+ 173 1238 + 143
O¢ o 5 nfo 123 +5 126.7 = 10.8 (d) 1208 +£ 95 127.6 +9 130.0+£9.2 (c)
10 6g14s nfo 6 108 +4 108.6 +4.0 1013144 102.7 + 10.5 113.1 £224
11 o 6 no 116 =4 1255+ 16.9(d) 1242 + 17.5 1234+ 144 1164 +4.7
12 S5glds n/o 5 109 £8 1225 +23.7 121.6 £ 248 116.3+19.8 117.3+163
13 o 5 nfo 112+ 11 116.7 £245 121.6 £ 248 113.5+21 111.3+£25.1

~ ~ arva
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Datable sunspot observations by Marius 1611 - 1619

Table 1 Datable sunspot observations by Marius. We summarize here the dates with sunspot observations as reported by Marius.
Dates are given in Julian ([J.]) or both calendars. We also cite some other important information from his reports here.

Date Spots  Text (Julian dates) Sect. Remarks
1611 Aug 3/13 21 my observations ... from Aug 3, 1611 4.1 no observers in HS98 (a)
before 1611 Dec 29 [J.] spots ... observed in very large numbers 4.1 many spots
before 1611 Dec 29 [J.] always in different form since August [1611] 4.1 not only round
1611 Oct 11/21 o | implemented on Oct 11 [1611] a different way (b) 4.2 Scheiner for Oct 11/21 (Fig. 3)
1611 Oct 3/13 21 on Oct 3/13 [1611] ... invented a method (b) 42 observed Oct 3/13
1611 Nov 17/27 Z 1 figure ... I had drawn on 17 Nov 1611 4.4 Scheiner (Fig. 3)
1612 May 30/ June 9 14 May 30 this year [1612], I have seen 14 spots 4.6 Jungius, Galilei (Figs. 4-6)
before 1612 June 30 [J.] see spots clearly ... including their daily motion 4.6 observed often
1614 Feb 18/28 my observations ... Aug 3, 1611, to present time 4.1 observed since Aug 1611
before 1614 Feb 18/28 sunspots do not traverse the disk of the sun on the general remark

ecliptic, but build an angle with it 44 observed often
before 1615 Jul 4/14 ? I have shown a figure (from 1611) to (Saxonius) 4.7 see Sect. 4.8
before 1618 fall comet tail-like longish spots on the disk of the sun 33 spot groups
before 1619 Apr for one and a half year, could not find as much spots 3.3 decreasing activity
before 1619 Apr often not even a single spot, as was never ... before 3.3 active day frac. =1 before (c)
before 1619 Apr rather few, or more often, no spot 33 active day fraction < 0.5

... which was never observed before ... since 1611 33 active day frac. =1 before (c)

Neuh & Neuh 2016



Simon Marius (1573 -1624):

,.State-0f-the-art* (Hoyt & Schatten 1998):
Marius observed mid 1617 to end of 1618, but no spots.

Marius:
Observed and detected spots on 3/ 13 Aug 1611.

Spots in large numbers, in different form, etc.

Detected spot(s) on 3/13 and/or 11 /21 Oct 1611

Spot drawing on 17 / 27 Nov 1611

Daily motion, inclination to ecliptic

14 spots on 30 May / 9 Jun 1612 (similar: Galileo, Jungius and Harriot)

Fall 1617 to spring 1619:
Rather few or more often no spots =» active day fraction < 0.5 (not 0)

Neuh & Neuh 2016



- First telescopic observations of sun spots

- Observations by Simon Marius 1611 — 1619

- More observations by Saxonius, Tardé, Malapert:
Constraining the first telescopic Schwabe cycle
(~1610 to ~1620)



Mundus lovialis (in 1615 appendix):

" Namely on [1615] July 4/14 there was a highly educated man here,
Mr. Petrus Saxo(nius) from Holstein, student of mathematics ...
(1591-1625)

NUMBER OF SUNSPOT GROUPS
AS OBSERVED BY: SAXONIUS

Day Jan Feb Mar Apr May

o
o
L Tt e e T o e o
(o]
((e]
[(e]

3 E
D .
CHIES
7, S
5 -
6 -99 -99 7
7 -99 -99 6 -99 -99
8 -99 -99 7 -99 -99
i 9 -99 -99 8 -99 -99
Saxonius: EENEE
1616 Feb 24 to Mar 17 14 99 90 4 o -5
15 -99 -99 -99 -99 -99
16 -99 -99 4 -99 -99
- - 17 -99 -99 3 -99 -99
Dates given here all Julian, .8 W Eee a
Saxo protestant 2 los l09 99 99 .99
22 -99 -99 -99 -99 -89
from northern Germany " s
working at protestant % 9 2w 9 s
U Altdorf (Nirnbg.-Erlg.). % o [0 5 9 09
30 -99 -99 -99 -99 -99
31 -99 -99 -99 -99 -99

means: -9.0 2.5 5.1 -9.0 -9.0

But given as Gregorian by Hoyt & Schatten (1998), i.e. wrong by 10 days

Correct: 1616 Mar 5 - 27 (greg.) Neuh & Neuh 2016
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Petrus Saxo(nius) (UAItdorf): Tardé (1561-1636 France):

1616 Mar 5 - 27 (greg.)

Feb 24 26 Mar 4 (jul.)
Mar 5 14 (ge.

Neuh & Neuh 2016



=>» Tarde shows typically one spot at a time
(and how it traverses the solar disk)

=>» Saxonius shows all spots, but used Julian dates
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Correct calendar conversion for Saxonius and Tarde 1616

1616 number of groups

Julian  Gregorian | Saxonius  Tardé
Feb22 Mar3 n/o >1
Feb23 Mar4 n/o 21
Feb24 Mar3s 3 =3
Feb25 Maré6 n/o >1
Feb26 Mar7 2 > 1
Feb27 Mar8 n/o =>4
Feb28 Mar9 n/o ol |
Feb29 Mar 10 n/o >1
Mar 1 Mar 11 n/o > |
Mar 2 Mar 12 n/o >1
Mar 3 Mar 13 n/o > 1
Mar 4 Mar 14 7 =1
Mar 5 Mar 15 n/o n/o
Mar 6 Mar 16 7 n/o
Mar 7 Mar 17 6 n/o
Mar 8 Mar 18 7 n/o
Mar 9 Mar 19 8 n/o
Mar 10 Mar 20 n/o n/o
Mar 11  Mar 21 3 n/o
Mar 12 Mar 22 2 n/o
Mar 13  Mar 23 n/o n/o
Mar 14 Mar 24 4 n/o
Mar 15 Mar 25 n/o n/o
Mar 16 Mar 26 4 n/o
Marl/ Mar2] |3 wo Neuh & Neuh 2016




China: ,,black vapour [heigi] coming in and out of the sun, moving about*
(20 - 22 June 1618)

C. Malapert SJ

in Kalisz, PI
with telescope
B=1.3deg

P=-7.3deg
(June 21-29)

NORTH POLE

I

REFERENCE
MERIDIAN

Jun Sep
Dec Mar P=-261t0 +26

Fig. 3.42. Heliographic coordinates.



Schwabe cycle since 1750: 104 +/- 1.2 yr

DAILY SUNSPOT AREA AVERAGED OVER INDIVIDUAL SOLAR ROTATIONS

SUNSPOT AREA IN EQUAL AREA LATITUDE STRIPS (% OF STRIP AREA)

H>0.0%

m>0.1%

> 1.0%
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C. Malapert observed the first telescopic Schwabe cycle minimum
11-21Apr:
P =-26 deg
B = -6 deg

2-12 Dec:

P =14 deg

B =0deg o
Apr & Dec 1620:
Last spots at low latitude
B=0 75 0 +7.5

.
S
Jun Sep

Dec Mar P=-26to +26



C. Malapert observed the first telescopic Schwabe cycle minimum

22-30 Oct:
P=25deg
B =5 deg

China:

»back vapour
during the

10 day-period
1620 Oct 15-24
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Date (Gregorian) sunspots aurorae  observer Remarks, Ref. quasi-
criteria  or location or Section simultan

before 1617 fall many spots Marius Sect. 3.3

1617 Jan 11 several naked-eye spots China Sect. 3.2

1617 May 27-June 6 1 spot group Tardé Sect. 4.8

1617 fall-1619 spring | few or no spots Marius Sect. 3.3

1618 Mar §-18 spots and groups Malapert et al. Sect. 7.2

1618 May 17 2 (e) China Yau et al. & Xu et al. sim

1618 May 22 1 naked-eye spot group China Sect. 3.2 sim

1618 Jun 20-22 1 naked-eye spot group China Sect. 3.2 sim

1618 Jun 21-29 1 spot group Malapert Fig. 2 sim

1618 Jul 7-19 1 spot group Malapert et al. Sect. 7.2 sim

1618 Jul 19 2 (f) China Yau et al. sim

1618 Nov 17 2 Korea Yau et al. cor. hole? (m)

1618 Dec 14 | Korea Yau et al. cor. hole? (m)

1618 Aug-Dec (k) no spots Argoli Sect. 3.4

1617 fall-1619 spring | few or no spots Marius Sect. 3.3

1619 Jan 4-7 4 Korea Yau et al. & Xu et al.

1619 Jan 13-20 1 spot group Malapert low latitude, Sect. 7.2

1619 Aug 16-28 1 spot group Malapert low latitude

1620 Feb 3 2 China Xu et al.

1620 Feb 17-28 1 spot group (a) Malapert low latitude, Sect. 7.2 (a)

1620 Apr 11-21 1-2 spots Malapert low latitude, Fig. 11

1620 Jun 6 & 7 1 spot Malapert 30° south, Sect. 7.2

1620 Aug 19 1 China Xu et al.

1620 Oct 19 1 (g) China Yau et al. sim

1620 Oct 15-24 naked-eye spot China Yau & Stephenson 1988 sim (1)

1620 Oct 22-31 (b) 1 spot group Malapert et al. high latitude, Fig. 12 sim (d.i)

1620 Dec 2-13 (c¢) 1-3 spots Malapert et al. low latitude, Fig. 13 (d)

1621 Jan 9-11 1 group Schickard Ref. HS98

1621 May 2 3 China Xu et al.

1621 May 23 naked-eye spot(s) China Wittmann & Xu 1987

1621 Sep 6-16 1 spot group Malapert high latitude sim

1621 Sep 12 (h) Europe/Syria Fritz 1873 sim

1621 Sep 26-30 1 spot group Scheiner Ref. HS98

1621 Oct 1-15 1 spot group Scheiner & Smoguleczz ~ Ref. HS98

1621 Oct 5-Nov 1 1 spot group Smogulez Ref. HS98 sim

1621 Oct 25-31 1 spot group Scheiner Ref. HS98 sim

1621 Oct 15-Nov 12 naked-eye spots China Wittmann & Xu 1987 sim (1)

1621 Nov 20-25 1 spot group Malapert high latitude

1621 Nov 16-25 1 spot group Scheiner Ref. HS98

Timing
of the
Schwabe
cycle
minimum
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C. Malapert SJ (1581-1630) also presented observations by others:

Johann Cysat SJ (1586-1657)
from Ingolstadt, Germany

Simon Perovius SJ (~1583-1656)
from Kalisz, Poland

Neuh & Neuh 2016



C. Malapert SJ (1581-1630) also presented observations by others:

Guilielmus Wely SJ (born ca. 1600)

from Coimbra, Portugal




Additional observations by Malapert and colleagues

Date

HS
08

Mal-
apert

Pero- Wely
vius

Cy-
sat

No
le

1618 Mar 8
9

10

11

12-15

16

17
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1
1
1

v

ER ) el

& -

v

v
v
v

b.c
C

=
o
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08

Mal-
apert

Pero- Wely Cy- [ No
vius sat | te

1620 Apr 11
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1

—_—

1618 Jun 21-29

1620 Jun6 & 7
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8

9

10-12

13

14 & 15
16

17

18

19

1620 Feb 17-20
21

2
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Hoyt & Schatten (1998) for Riccioli for 1618 also incorrect
Marius:  Anyway wrong oli SJ (1598-1671):

MUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1618 -
NUMBER OF SMNSPOT GROUPS FOR THE YEAR: 1618
AS OBSERVED BY: MARIUS. S.. NUREMBERG AS OBSERVED BY: RICCIOLI, J.B., BONONIA ArgOII

Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 @ © ©0 © © © 0 © 0 © 0 0 0 0 6o 0 0 0 0
2 8 © © 0 © 6 ©® 06 © 6 @ o0 0 0 6o 0 0 0 0
3 ¢] ¢} [¢] [¢] ¢} [¢] [¢] ¢} [¢] [¢] ¢} 0 0 0 0 0 0 0 0
4 ¢} 0 £} £} 0 0 £} 0 0 £} 0 0 0 0 0 0 0 0 0
] ¢] ¢] [¢] [¢] ¢] [¢] [¢] ¢] 0 [¢] ¢] 0 0 0 0 0 0 0 0
5] ¢] ¢] €] €] ¢] €] €] ¢] 0 €] ¢] 0 0 0 0 0 0 0 0
7 ©® © © 0 © 0 -8 0 © 06 0 0 0 0 06 0 0 0 0
8 [¢] 0 -99 6] 6] 0 -89 6] 0 6] 6] 0 0 0 0 0 0 0 0
2] [¢] o -99 [¢] [¢] g -99 [¢] 4] [¢] [¢] 6] 0 g 0 0 0 0 0
1 © © -9 © © © -9 © 0 0 0 0 0 b 06 0 0 0 0
11 @ © -99 © O © -99 © 0 © 0 0 0 0 06 0 0 0 0
12 0 © -99 ©® © © -99 © 0 0 0 0 0 0 6 0 0 0 0
12 0 © -99 © © © -9 © © 0 0 0 0 0 6 0 0 0 ©
14 © © -99 © © © -99 © 0 0 0 0 0 0 6 0 0 0 0
s 0 © -99 © © © -9 © © 0 0 0 0 0 6 0 0 0 0
6 0 © -99 ©® © © -99 © 6 0 0 0 0 0 6 0 0 0 0
17 0O © -99 © © © -9 © © 0 0 0 0 0 6 0 0 0 0
18 0 © -99 © © © -99 © © 0 0 0 0 L O 6 0 0 0 0
9 © © © ©® ©6 ©6 6 © 6 0 0 0 0 o\ 0 6 0 0 0 0
2% © © 6 © © © @ 9 o 0 0 0 0 0\ 0 6 0 0 0 0 0
21 o © 0 © 0 -8 0 © 0 © 0 0 0 0 \0 6 06 0 0 0 ©
2 © © 0 © ©0 -8 @ © © 0 0 0 0 0 \ 6 06 0 0 0 0
2 0 © 0 © 0 -9 06 © 6 0 0 0 0 o @ 6 0 0 0 0 0
24 0 © 0 © ©0 -9 @ © © 0 0 0 0 0o 0 6 0 0 0 0 ©
5 0B © 06 © 0 -9 © © 6 0 0 0 0 0 0 6 0 0 0 0 ©
% 0 © 06 © ©0 -9 @ © © 0 0 0 0 0 0 6 0 0 0 0 ©
27 0 © 06 © 0 -9 © © 6 0 0 0 f 0 0 6 0 0 0 0 O
28 ] ] ] ] 0 -99 ] ] ] ] ] ] 0 0 0 0 0 0 0 0 0
29 o -99 ] ] 0 -g99 ] 6] ] ] 6] ] 0 0 0 0 0 0 0 0 0
30 0 -99 ¢] ¢] ] ] ¢] ] 0 ¢] ] 0 0 0 0 0o 0 0 6 o0 ©
31 o -99 © -9 © -99 @ 0 -99 0 -99 O 0 -99 0 6 0 -9 0 -99 0
means: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 means: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Riccioli cited Argoli for that there were no spots in 1618
during the comet observations:

1618 Aug 25 - Sep 25, Nov 11 - 29, and since Nov 23 or 25
Andrea Argoli (1570-1657), U Sapienza, Rome

(Argoli not listed in Hoyt & Schatten (1998) for 1618) Neuh & Neuh 2016



Hoyt & Schatten (1998) Tarde for May1616:
for Tardé for1616

NUMBER OF SUNSPOT GROUPS FOR THE YEAR: 1616
AS OBSERVED BY: TARDE, J., FARLAT

Day Jan Feb Mar

.99 .99 -99 -99 -99 -99 Tardé for May / June 1617:

neans: -9.0 -9.0 1.0 -9.0 -9.0 -9.0 -9.0 -9.0 -9.0




What did Marius write on the nature of spots ?

“I have thought about it a lot since the year 1611, what those spots could be, and how
they would form, but have not come to a conclusion yet, which I could rest on. But
this I say: that I several times have clearly seen tail-like longish spots on the disk of
the sun, indeed somewhat similar to a comet, so that | was often surprised. Like, if
those spots would bring some kind of coolness to the extreme heat of the sun, and
later would become a comet by merging or rather combining, | do not conclude

anything, I cannot do it, but just indicate my thoughts.”
(Marius April 1619)

e.g. no / few spots in (2nd half of?) 1618, but three comets !

Theories for nature of ,,spots*:
- Spots (clouds) on the surface of the sun (e.g. Galilei, Johann Fabricius)

- Small solar system bodies transiting the sun (Scheiner, Tarde, Malapert, D. Fabricius)

- Spots form comets by merging (and comets come from the sun)
(Marius 1619, later also Argoli and Riccioli)

China: black vapour in front of the sun
Neuh & Neuh 2016



What did Marius write himself ?

,,... dieweil ich nun Uber die anderhalb Jahr nicht mehr so viel maculas in disco Solis
[Flecken auf der Sonnenscheibe] hab finden kdnnen, ja gar offt kein einig maculam antroffen,
das doch vorige Jahr niemals geschehen.

dahero ich dann in meinen observationibus verzeichnet, Mirum mihi videtur, adeo raras vel
saepius nullas maculas in disco solis deprehendi, guod ante hac nunque est observatum [Es
scheint mir sonderbar, dass vielmehr (nur) wenige oder haufiger (sogar) keine Flecken auf der
Scheibe der Sonne entdeckt werden kénnen, was vor diesem niemals beobachtet worden ist.].
Marius April 1619

“..., while I now, for one and a half year, could not find as much spots [maculas] on
the solar disk, yet rather often not even a single spot [maculam],

as was never the case in the years before.

| have therefore written this in my observational log books, this appears strange to me,
that rather few or more often no spots could be detected on the disk of the sun,

which was never observed before.”

Marius saw turn from maximum to minimum around 1618/1619 =» minimum

Marius always saw spots since August 1611 =» previous minimum before 1611

Neuh & Neuh 2016



Schwabe cycle maximum about 1612 to 1615 (?)

Marius: 14 spots on 1612 May 30/ Jun 9
(valid for the time until June 1613)

these days also the 1612 maxima for Harriot and Galilel

Tarde: ~ 30 spots on 1615 Aug 25

24 Borbonia Sidera.

Hoyt & Schatten:

10 groups on 1615 Mar 25
and

5 groups on 1615 Aug 15
but

correct 30 spots on Aug 25
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SIMON MARIFE GFNTEENH MATHEMATICHFS
ET MEDICYE ANNG M. DE NIF ATATIS XLIL

ot . ade 2. o Aol

- First telescopic observations of sunspots

nnnnnnnnnnnnnnnnn

- Observations by Simon Marius 1611 — 1619 “mm

- More observations by Saxonius, Tarde, Malapert:
the first telescopic Schwabe cycle minimum (1620)

Marius:

Fall 1617 to spring1619:
., rather few or more often
no spots“  =»

active day fraction < 0.5




Summary

Simon Marius observed and detected spots on 3/ 13 Aug. 1611,

Spots in large numbers, in different form, etc.,

detected spot(s) on 3/ 13 and/or 11 /21 Oct 1611,

spot drawing on 17 / 27 Nov 1611,

14 spots on 30 May / 9 Jun 1612 (similar: Galileo, Jungius and Harriot)

Marius: Fall 1617 to spring1619: —
., rather few or more often no spots “ = active day fraction < 0.5 (but not zero)

,,as never observed before* =» active day fraction was 1.0 from Aug 1611 to fall 1617

=» Schwabe minima before Aug 1611 and in or after ~ 1619
(maximum spot and group numbers from 1612 to 1616)

Hoyt & Schatten missed early observers: D. & J. Fabricius, Schmidtnerus, Marius,
Tanner, Argoli, Perovius, and Wely - generic ,,zeros* for Marius & Riccioli wrong

Generic statements can be very important !!!

Lets go (back) to the original sources !!!
Neuh & Neuh 2016



