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Why is it exciting? 

• It is magnetic! 

• Can see physical processes in detail 

– Relevance to galaxies, disks, cosmology 

• Of direct concern to humans 

– Aviation: radio blackouts, radiation load 

– Geomagnetically induced currents 

– Climate on Earth?? 
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Flights rerouted 
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23 January 2012 
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SWPC 
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Space weather prediction center (SWPC) 

@ NOAA (Broadway) 



Historic space weather events 

• 21 Dec 1806 Humbold: erratic compass var. 

• 1 Sep 1859 Carrington flare: telegraphs disr.  
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More recent weather events 

• 2 Aug 1972: life-threatening particle expos. 

– Apollo 16: 16 Apr 1972 

– Apollo 17: 7 Dec 1972 

• 13 Mar 1989: Quebec blackout 

• 30 Oct 2003: Halloween event, Kp=9 (!) 

• Now routinely rerouting transpolar routes  
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Kp index 

• Space Weather (SW), page 35 

• Abnormal deflections of Earth’s B-field 

• From 0  9 (log scale, like m, dB, etc) 

• Amount of flucts over 3h interval 

• Kp > 7 unusual, Kp=9 for Halloween event 

• K is for one station 

 



Halloween event 



October 30 and 31, 2003 



About myself 

• Why I’m here as 3-yr visiting professor 

• Why I’m interested in Space & the Sun 

• What else I did 
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16 Sep 1975 
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…then, what did I do? 

Where Age New things 

School 7-19 Age 14-16 rockets, 17-18 astronomy 

Alternate service 19-21 astrophotography 

Hamburg University 21-27 Convection, linear theory, interest in aurora 

Helsinki University 27-31 PhD, magnetic fields, 3-D simulations 

Nordita in Copenhagen 31-33 Accretion discs, supervised student 

Newton Institute Camb. 33 In-depth exposure to many scientists 

NCAR, Boulder, Colorado 33-35 Galactic magnetic fields, turbulence 

Nordita, (assistant prof) 35-37 Early Universe, organized school, … 

Newcastle (professor) 37-41 Teaching courses, project + PhD students 

Nordita (professor) 41-47 Astrobiology, Pencil Code 

Nordita (Stockholm) 47-(54) Big European grant, own group, visitors 
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PhD 1990 

PhD in 1990 (Ilkka Tuominen) 

Here: Speech to the rising Sun 

3:30 am or so 



Time to be a post-doc (left) only once 
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Crucial to get around the word 

Helps if your partneris not scientist too! 
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B-field from electroweak phase 

transition: parity breaking  helical 

• Time 10^-10 sec 

• Horizon scale 3 cm 

• Now ~ 1AU  small 

• Helicity  inv cascade  

• Quark-gluon plasma: 
 high conductivity 

• Standard MHD eqn 
with conformal time 

Brandenburg, Enqvist, Olesen 

Phys Rev D 54, 1291 (1996) 

… used shell models 







The Sun 

in the HR 

diagram 

• L=3.8x1026W 

• Teff=5778K 

23 



HR 

diagram 

• M=-2.5 lg L/L0 

• M=Mbol 
• L0 = 3x1028W 

 

• Distance = 1AU 

• 1AU=1.5x1011m 
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• convection 

• Coronae 

• Winds 

• Rotation 

• Pulsations 
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Further 

diagnotics 


