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Helium é 
..was first 

discovered on the 

Sun 

Spectra from 

different  

elementsé.  



Coronium..a new element?? 

..a mysterious spectral line was seen during a total 

solar eclipse - green line (530.3nm)  

This was explained as a new element, coronium!! 
 



óCoroniumô is just very hot iron 
Iron normally has 26 electrons 

 
At 1535C Iron meltsé 

at 2750C Iron becomes a gas 

 

Sunôs surface is about 6,000C 

Solar atmosphere (corona) is a whopping 1,000,000C !!!  

 

As the temperature rises, electrons get óstripped offô. 

By 1,000,000C, thirteen electrons have gone, 

We call this Fe+13 or FeXIV  



Visible coronal lines 

 



Rocket Flights ï 1970s 

Malinovsky & Heroux (1973) 

 



Skylab Workshops ï 1970ôs 

 



Solar Maximum Mission 

Goddard Space Flight 

Center, 1980ôs 



YOHKOH - the X-ray Sun 

More that one million degrees  
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Sir Isaac Newton 

1642 - 1727 





Sir Isaac Newton 

Trinity College, Cambridge 

ñI do not know what I may appear to the world, 
but to myself I seem to have been only like a boy 
playing on the sea-shore, and diverting myself 
in now and then finding a smoother pebble or a 
prettier shell than ordinary, whilst the great 
ocean of truth lay all undiscovered before me.ò  
 





What is SOHO?                              

  
  Solar and Heliospheric 

Observatory  

-  The most sophisticated solar 
observatory ever built!  

-  ESA / NASA  

-  launched -  2 Dec 1995  

-  12 instruments to study:  
Å  solar interior  
Å  solar atmosphere  
Å  solar wind  



SOHO ï EIT - the UV Sun 
The solar corona is very hot, over one million degrees!!   



   

SOHO ï LASCO 

Coronal Mass Ejections (CMEôs) 

  
1,000,000,000 
tonnes of material 
moving with 
speeds of up to 
2000 km/s  



SoHO has seen many CMEs 



The Sun-Earth Connection 

Disruption of technology based systems 

Harm humans in space 

Aurora         

 



Hinode  
ÅJapan/USA/UK mission 

Å3 scientific instruments 

ïX-ray imager (XRT) 

ïEUV spectrometer (EIS) 

ïOptical telescope (SOT) 

ÅLaunched 2006  

 

Prof Louise Hara  

and colleagues 

MSSL, UCL 



Hinode EIS  



CHIANTI   
An atomic database for astrophysics 

ÅUK, USA, Italy  

ÅFirst released in 1996 

ÅJust released v7.1, 2013 

ÅComplete coverage in X-ray 

and EUV wavelength range 

ÅOver 1,500 citation A spectrum from Hinode/EIS 



Galilei Galileo 

ÅYou cannot teach a man 

anything, you can only help 

him discover it himself 



Spectral Line Profiles 
 

ï Line intensity and profile  

ï Line shift (dl) Ÿ Doppler motion 

ï Line width (dw) and temperature 

               Ÿ Non-thermal motion 

 

dl 

dw 



Hinode/EIS: Intensity, velocity and line width maps 

Active region map in 

Fe XII 195.12 Å Intensity 

Velocity 

Width 

Hinode/EIS can provide detailed 

maps of electron density, 

temperature, flows, non-thermal 

broadenings, and fill factors. 

 

One of the most striking features 

of  Hinode EIS data for active 

regions are the blueshifts and 

redshifts. 

 

 

 

 



Hinode/EIS ï an active region 
Intensity and flows (Doppler shifts) in Fe XII 2MK) 



Atmospheric Imaging Assembly 

Solar Dynamics 
Observatory: 
NASA, launched 2010 
 
Atmospheric Imaging 
Assembly (AIA): 
ï successor to SoHO/EIT 

and TRACE 
ï four identical EUV full-disc   

telescopes, state-of-the-art 
ï cadence of 12 seconds 
ï 0.6ò px size, 1.5ò 

resolution 
ï broad temperature 
 coverage to study coronal 

and flare physics 



The Sun ï 21st March 2015 

 



Solar Dynamics Observatory  

 

June 7 2011 

  
Spectacular 

solar eruption! 

 

Emission from 

He II 30.4 nm 

 



X class flare ï 10th Sept.2014 



X-class flares 

Carrington and Hodgson are credited 

with seeing the first solar flare on 

September 1st 1859. It was very bright 

in visible light, and must have been an 

X-class flare, resulting in an aurora.  



RHESSI - solar flares 



IRIS launched in 2013 

 



The IRIS Instrument  



Visiting the IRIS Team at Harvard, USA 



IRIS Observations 



Also sees Fe XXI ï 10MK 

 



Richard Feynman 

ñYou can know the name of 

a bird in all the languages 

of the world, but when 

you're finished, you'll 

know absolutely nothing 

whatever about the bird... 

So let's look at the bird 

and see what it's doing -- 

that's what counts.ò  

 



Sun | trek  is an educational website created by UK solar 
researchers and teachers, led by Helen Mason.  

Sun | trek  is targeted at students aged 11 -15 years old.  

  





Science and 

Mathematics in Africa 

 



One of the African learners said: 
Dr Mason mentioned Galileo, 

Newton and Einstein are no 

longer with us, but we the 

children of the rainbow 

nation could become the 

scientists of the future. 



Working in India  

 



iBook Launch at the Science 

Museum 


