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Motivation: global spectrum 
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More motivation 
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Milligan & Dennis 2009 



Still more motivation 

Berkeley Jan. 26, 2011 

Kowalski et al. 2010 
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Fig. 1.— (a) The flare U -band light curve with vertical lines indicating the period of spec-

troscopic observations. (b) A flare spectrum at t = 76.6 min after flare start. The quiescent
spectrum is shown in purple for comparison. The continuum from 4000 - 4800Å was fit with

a T = 10, 000K blackbody and a filling factor of 0.22%. There is excess emission above
the blackbody blueward of 3800Å. (c) The 10,000K blackbody component has been sub-

tracted from the spectrum in panel (b) and the F11 flare spectrum from A06 fits the excess
(Balmer) continuum at wavelengths shorter than 3646Å. (d) (upper panel) The filling factor
ratio (XBB/XModel, black points) and the inferred area coverage of the blackbody component

(red points). (lower panel) The time-evolution of the U -band (left axis), and the Balmer
continuum and Hγ fluxes (right axis).



…and yet more motivation 
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Peter et al.1990 
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Sun-as-a-star EUV tools 

•  SOHO/SEM: broad EUV band at 30.4+-4 nm 
•  SDO/EVE MEGS-A: far-UV, 1 A resolution, 10 s 

cadence (data available) 
•  SDO/EVE MEGS-B: near-UV, 1 A resolution, 10 s 

cadence (to be released in a week or so) 
•  SDO/EVE ESP (broad EUV bands, 0.25 s cadence) 
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Line detail, total and subtracted 
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Flare vs preflare 

Impulsive vs gradual 



Doppler shift? 
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EVE 304A for SOL2010-06-12T00:57 
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Calibration 

0.0006 nm => 0.0006/30.4 c 
or 

about 6 km/s 
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Calibration 

0.0006 nm => 0.0006/30.4 c 
or 

about 6 km/s 

Amazing! 

Berkeley Jan. 26, 2011 



304 time series, one day 
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Flux and Doppler, one day 
Line Irradiance
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EVE 304 narrow vs SEM 
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EVE 304 vs SEM, broad 
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EVE 304, SEM, EVE broad 
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Broad passband 
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Comments on EVE 
•  Lots of lines to work with 
•  He II spectrum in the impulsive phase (can see Ly-β 

and a hint of Ly-γ in SOL2010-06-12) 
•  Need bigger flares 
•  Looking forward to near UV (out to 1500A, I think) as 

a part of WLF characterization 
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EVE ESP and SOL2010-06-12 
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ESP 304A for SOL2010-11-06 
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EVE 304 narrow vs SEM 
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Conclusions 
•  The SDO data for the Sun “as a star” are rather fine 
•  There are many applications of these data 

 - Global flare spectra 
 - Doppler shifts / flare dynamics 
 - Charge-exchange components 
 - Seismology (classical) 
 - Seismology (coronal) 
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