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Questions

• How the transport of the magnetic flux 
affect the solar cycle?

• Variability of the solar activity. What 
processes are responsible for these 
effects?

• What is the role of the coronal processes 
in the forming of the large-scale solar 
magnetic field?
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Main features of the solar 
cycle

• 11-year sunspot cycle (Shwabe-Wolf law)

• Maunder’s Butterfly diagrams of sunspots 
in latitude-time coordinate system (Spörer 
law)

• Changing of the magnetic polarity in bi-
polar complexes of solar activity( Hale's 
law )

• Joe’s law (about a tilt of the bi-polar  
regions)

• 22-year polar magnetic field reversals
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• AIA(Atmospheric Imaging Assembly, ultraviolet), 

• EVE (The Extreme ultraviolet  Variability 
Experiment , irradiance)  

• HMI (Helioseismic and Magnetic Imager, velocity 
maps, magnetic field).
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HMI provides four main types of data: 
dopplergrams (maps of solar surface velocity), 
continuum filtergrams (broad-wavelength photographs 
of the solar
photosphere), and both line-of-sight and vector 
magnetograms (maps of the photospheric magnetic 
field). 
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Channel name Primary ion(s) 
Region of 
atmosphere* 

Char. log(T)

white light continuum photosphere 3.7

1700Å continuum
temperature 
minimum, 
photosphere

3.7

304Å He  II chromosphere, 
transition region 4.7

1600Å C  IV+cont. transition region + 
upper photosphere 5.0

171Å Fe  IX quiet corona, upper 
transition region 5.8

193Å Fe  XII, XXIV corona and hot flare 
plasma 6.1, 7.3

211Å Fe  XIV active-region corona 6.3
335Å Fe  XVI active-region corona 6.4

94Å Fe  XVIII flaring regions (partial 
readout possible) 6.8

131Å Fe  VIII, XX, XXIII flaring regions (partial 
readout possible) 5.6, 7.0, 7.2

AIA (ATMOSPHERIC IMAGING ASSEMBLY)
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Sun  on 9 April 2013, 6:00 -7:00 UT 
HMI, LOS AIA 4500A AIA 1600A AIA 211A

AIA 094A AIA 131A AIA 304A AIA 193A
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AIA and HMI papers
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Jun Zhang, Shuhong Yang, Yang Liu, and 
Xudong Sun, 2012 11



Sine Latitude from -1.0 to 1.0 
With  resolution 0.001

Longitude ±15o 
with  resolution of 0.1o. 
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In the Northern hemisphere, the polar magnetic field varies 
close to zero and reaches the small negative values in 
September 2012 (CR2127), but the noticeable changing  of 
the polar magnetic field occurs only in January 2013 within 
latitudinal region 60о-80о North.

In South, the situation is more complicated, The south pole 
is still positive for the all investigated period (May 2010-
March 2013).
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MDI HMI
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Conclusions

Nature of the solar activity and the solar cycle, 
correspondingly, requires  a knowledge about 
dynamics of the magnetic field and the convection 
under the photosphere, the internal rotation rate, the 
meridional circulation with an accurate temporal and 
space resolution. And, of cause, it is important to 
investigate the coronal processes. 

These problems are topical for the current and future 
space missions: Hinode, Solar Dynamics 
Observatory, Solar Orbiter and Interheliozond. 
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