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Current conditions

A stream of solar wind flowing from the indicated coronal hole should reach Earth 
on July 23-24, Credit: SDO/AIA

Solar wind
speed: 316.8 km/sec
density: 5.0 protons/cm3
more data: ACE, DSCOVR
Updated: Today at 1703 UT

X-ray Solar Flares
6-hr max: A7 1600 UT Jul21 
24-hr: A8 0918 UT Jul21 
explanation | more data
Updated: Today at: 1700 UT



Solar activity
Large-scale view of initial coronal 

magnetic topology

The magnetic field of the Sun's corona is incredibly important to our understanding of 
the solar atmosphere, and in turn, solar weather



The Sun’s magnetic field can drive 

what is known as ‘space weather’ 

here on Earth

Paraschiv and Donea (2018)



Phase shift between solar acoustic noise with periods of about five minutes 

embarking into the solar interior from the Sun's near hemisphere and its 

echos from respective locations in the far hemisphere

Far side imaging of the Sun for space weather 

prediction:



Composite map of the Sun on 2014-11-05.0 posted by the SDOs Joint Science 
Operations center 

(see http://jsoc.stanford.edu/data/farside)

The ability of the far-side seismic monitor to detect and accurately 
locate the active regions in the far hemisphere that are of a major 
concern to space-weather forecasters is well established. 



The Sun in visible, UV and EUV radiation on 

2014-11-17



Magnetograms

• unfortunately, helioseismic signatures by themselves are 
insensitive to magnetic polarity. 



What do the helioseismic signatures 
actually tell us?

• Gonzalez et al. [2007] compiled statistics on the relationship between the 
strengths of helioseismic signatures of active regions in the Sun’s far 
hemisphere and both their areas and magnetic fluxes when they 
subsequently appeared in the near hemisphere.

Donea ,Lindsey(2019) + Arge et al.(2013)



Helioseismic EXtrapolator of MAgnetic-Polarity distribution (HEXMAP)
The relationship between helioseimic signatures

and the magnetic configurations

Magnetic Fields reduce Power in  Local 
Acoustic Amplitude of Field Waves

Donea, Lindsey (2019)

• http://users.monash.edu.au/~adonea/farside.ht

ml



Solar farside magnetograms from deep learning 
analysis of STEREO/EUVI data

Taeyoung Kim et al 2019
deep learning model based on conditional 
generative adversarial networks (cGANs)

Comparison between HMI magnetograms and aI-generated ones from SDO/aIa 304-Å images. 



Future Work
• Machine Learning for Recognition-Detection, Classification,

Parametrization of Complex magnetic configurations:
• Where greater complexity gets interesting is when the

different bipoles have different separations, J, both in
direction and magnitude.

• Methods are being developed and tested to employ the
Hale Polarity Law to estimate the magnetic polarity
distribution of far hemisphere active regions identified by
seismic observations.



Training of Data

• Space  Weather  Database  of  Notification,  
Knowledge,  Information  (DONKI)  of  NASA  
SpaceWeather Center,

• the Geostationary Operational Environmental 
Satellite(GOES)

• Space-Weather Heliospheric and 

• Magnetic Imager Active Region Patches 
(SHARPs)



• CubeSats 10cm x 10cm x 30cm and weighing less than 10kg
• OneWeb, which has ambitions for a network of 2000 satellites orbiting 

1200km above the Earth
• surprisingly difficult to get a handle on exactly how many satellites are 

orbiting the Earth right now. Thousands have been launched, but only 
about 1000-1500 have orbited or are functional at any one time.

• Current rules order that satellites must de-orbit and burn up within 25 
years after their mission ends, but that’s too long for megaconstellations, 
Lewis (2017)

• Safely de-orbiting dead satellites or used rocket stages is a serious 
challenge, and space agencies around the world are working on solutions.

• titanium, which has a high melting point: about 1670 °C, aerodynamically 
shaped, making them more likely to reach the ground


