
Erst: 

Erdrotationsvariation aus historischen 

Finsternissen (Folie 2-13) 

 

 

Dann: 

Einführung in Sonnenaktivität  

(ab Folie 14) 



Erdrotationsvariation aus historischen 

Finsternissen 

 

(Folien vom 6.4.2017)  





Moon altitude above horizon    versus    difference in azimuth (direction) 

                                                                 between sun and moon (at sunset) 

(Ilyas 1994, QJRAS 35, 425) 
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Änderung der Erdrotation 

 

Annalen von St. Bertin (AD 840): 

Eclipsis [MS D: Eclypsis] solis iii nonas maii ante nonam diei 

horam multis in locis a plurimis visa est. 

Annalen von Xanten (AD 840): 

On the eve of Ascension there was so great an eclipse of the 

sun around the seventh and eighth hour of the day that even the 

stars could be seen because of the veiling of the sun, and 

terrestrial objects changed colour. 

 

 

Annalen von Fulda (AD 840): 

the third Rogation Day, the was an eclipse of the sun in the ninth 

hour, and the stars were as clearly visible in the sky as at night. 



Änderung der Erdrotation 

 

Anonymer Astronom (AD 840): 

At that time there was a most unusual disappearance of the sun 

on the third day of the Greater Litany; darkness so prevailed 

with the receding of the light that, in truth, it seemed to differ not 

at all from night. The determined order of the stars was 

preceived such that no star seemed to suffer from the 

extinguishing of the sun's light except perhaps the moon, which 

lay opposite the sun. But as the moon moved gradually to the 

east, a little horn of light was restored to the sun's western parts, 

as in the case when it is seen at first or second light. Thus, little 

by little the whole circle (disk) got back its total beauty. 
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Annalen von St. Bertin: 

Eclipsis [MS D: Eclypsis] solis iii nonas maii ante nonam diei 

horam multis in locis a plurimis visa est. 



Einführung in Sonnenaktivität 

 

(Folien der Vorlesung vom 10.4.2017)  



Schwabe Zyklus seit 1750:   10.4  +/-  1.2 yr 



Schwabe cycle and butterfly diagram 







Mehr Sonnen-Aktivität  (Flecke UND koronale Löcher) 

   mehr Sonnen-Wind   Geo-magnetische Aktivität und Aurorae 

Je stärker der Sonnen-Wind,  

desto weniger kosmische Strahlung  

kommt ins Sonnensystem. 

 

Weniger aktive Sonne, mehr kosm. Str. 

 

 10-11 jährige Modulation von  

Flecken, Aurorae und kosm. Strahlung. 

(Schwabe Zyklus) 





Arten von Aurorae: 
 

Transiente Schock-Aktivität wie  

Coronal Mass Ejections (CMEs): ~ 1/3 

 

 

 
 

 

 

 

 Stabile koronale Löcher + Hochgeschw.-Wind: ~ ½ 

 
 

 Andere: 

- Neutral current sheet crossing 

- Stabe aurora red arcs 

    (due to ring current disturbence) 

 

Kriterien: Farbe (z.B. rot), nördlich, Dynamik, Nacht 



Our aurora catalogue:  
  

  at night   (+ constellations   /   0 twilight   /   - close to moon) 

 

  towards north   (0 east-west   /    - south) 

 

  colour   (+ red, green,blue,blood   /   0 white,black,bright) 

 

  dynamics   (+ fire,fight   /   0 rays) 

 

  repetition in next night(s) 
 

 

 N = 0 potential 

 N = 1 possible 

  N = 2 very possible 

   N = 3 probable 

    N = 4 very probable 

        N = 5 certain 

Neuh & Neuh 2015 



Reconstruction of solar activity for the last 3000+ years 

with sunspots, aurorae, and radioisotopes 

Grand Minima:   

Oort     Wolf    Spörer   Maunder 







Rekonstruktion der Sonnenaktivität: 

 

 Sonnenflecken 

 

 Aurorae 

 

 C-14 und Be-10 (also kosmische Strahlung) 

 

 Kometen: 

       Schweiflänge, Helligkeit, Sichtbarkeitsdauer, Häufigkeit 

 

  Sichtbarkeit bzw. Helligkeit der Korona bei totaler SoFi 

 

  Helligkeit von reflektierenden (Klein-)Körpern im SoSy.  



OC (Octave Cycle)   =   8 Schwabe cycles   (here: AD 1810 – 2010) 



Neuh & Neuh 2015a 

arXiv:1503.01581 

                +  

Neuh & Neuh 2015b 

arXiv:1508.06745 

What is the cause of the 14C variation ? 
 

 

A supernova ?  Not observed, no remnant 
 

A gamma-ray burst ? Possible, but very rare 
 

A comet impact ? Did not happen 
 

A solar super-flare ?  Dubious, if possible at all (no spots, no aurorae)  
 

What else ?   A fast strong drop in solar activity 

 

 less solar wind   more cosmic rays and 14C 
 

(similar to the sudden start of the Dalton minimum 

and maybe also BC 671, ~ once per millenium) 
 

Timing ? When a weak short cycle happens after a strong cycle … 

                 

                                                                                            also AD 994 



Am 26. Feb war wieder eine MoFi,, und es erschienen in dieser Nacht große Schlachtreihen …  

Und der Stern Merkur wurde am 17. März vor der Sonne gesehen wie ein kleiner schwarzer Fleck, 

etwas über dem Zentrum, und zwar 8 Tage lang, aber als er erstmals davor zog und als es wegzog,  

behinderten Wolken die Sicht.  (Fränkische Reichschronik) 

(Neuh. & Neuh. 2015) 



Oort Grand Min. 

AD 994 / 5 

A fast strong drop in solar activity  less solar wind   more cosmic rays and 14C 





 AD 1700 – 1900 

Dalton Grand Min. 



Maunder Minimum ended AD 1712/15. 
 

Aurora level increases from cycle minimum to minimum. 

 

sunspots, aurorae (Tromholt, Fritz), 14C 

(1) At the end of the Grand Maximum  (~1790)  low 14C level  

(2) Decline of strong Schwabe cycle no. 4 (~ 1793)  14C rises  

(3) Weak activity in Dalton (~1800-1830)  14C level high  



(1) At the end of the Grand Maximum  (~1790)  low 14C level  

(2) Decline of strong Schwabe cycle no. 4 (~ 1793)  14C rises  

(3) Weak activity in Dalton (~1800-1830)  14C level high  

Same around AD 774/5 ? 

Maunder Minimum ended AD 1712/15. 
 

Aurora level increases from cycle minimum to minimum. 

 

sunspots, aurorae, 14C 



Neuh & Neuh 2015 

(1) At the end of the Grand Maximum  (~770)  low 14C level  

(2) Decline of strong Schwabe cycle no. 4 (~ 774)  14C rises  

(3) Weak activity   14C level high  

aurorae, 14C 

 

 

Dark Age Grand Min  

        ended  ~690. 

 





Schwabe Cycle: 10-11 year sunspot cycle    (Schwabe 1844) 

 

Magnetic Hale cycle (Hale 1938): 1st sub-harmonic of Schwabe 

Gnevyshev – Ohl  odd – even rule 
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Schwabe Cycle: 10-11 year sunspot cycle      (Schwabe 1844) 

 

Magnetic Hale cycle (Hale 1938): 1st sub-harmonic of Schwabe 

 

Four-Schwabe-Cycles in hemispheric spot distribution – 2nd sub-harmonic 
(Pulkkinen et al. 1995, Zolotova et al. 2010) 

 

Octave Sequence as 3rd sub-harmonic of 8 Schwabe cycle  

   seen in all proxies ! 
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8-Schwabe Cycle Pulsation (Richard 2004 SoPh) 

Richard (2004) only for last 300 yr, only for sunspots 



Octave sequence   =   8 Schwabe cycles   (here: AD 1600 – 2000) 



Timing of fast strong increase in 14C (fast strong drop in solar wind): 

At 1795 after a GO even-odd pair (1st harm. of Schwabe, like Hale cycle)  

and after a package of 4 Schwabe cycles (2nd harm.) w/ same hem. leadership 



OC (Octave Cycle)   =   8 Schwabe cycles   (here: AD 1810 – 2010) 



Schwabe Cycle: 10-11 year sunspot cycle 

 

Magnetic Hale cycle: 1st sub-harmonic of Schwabe 

Gnevyshev – Ohl  odd – even rule 

 

Octave Sequence = Gleissberg cycle ??? 

 

 

 

 

 

 

 

 

 

 

 

 

No, Gleissberg is symmetric and does not work thru Maunder Minimum ! 

Gleissberg: Cycle length is 25 to 125 yr … 

 

Octave Sequence is asymmetric – always 8 Schwabe Cycles ! 
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Same around AD 775 ? 

 

8 Schwabe cycles Grand Max after the Dark Age Grand Min 

= 2 times 4 cycles with same hemispheric leadership … 
 

aurorae, 14C 



Neuh & Neuh 2015 

(1) At the end of the Grand Maximum  (~770)  low 14C level  

(2) Decline of strong Schwabe cycle no. 4 (~ 774)  14C rises  

(3) Weak activity   14C level high  

aurorae, 14C 

 

 

Dark Age Grand Min  

        ended  ~690. 

 



 AD 1700 – 1900 

Dalton Grand Min. 



Long old Schwabe Cycle 4 (~17 yr) is made up of 2 short Schwabe Cycle 



Long old Schwabe Cycle 4 (~17 yr) is made up of 2 short Schwabe Cycle 

(Usoskin, Arlt … 2009) 




