
Observational Analysis of Lyman-alpha 
Emission in Equivalent Magnitude Solar 

Flares
Harry Greatorex ! , Ryan Milligan ! , Phillip Chamberlin "

!"##$%&'()*+%,-%#./%/0'-*#1/2&'/3#4-*((5#(6#70&*/80&,-%#9#:*+%,-%3#;<//2=%#>2,?/'%,&+#@/560%&3#>2,?/'%,&+#.(0A3#@/560%&3#@BC#!DD3#>E

F"##G0H('0&('+#6('#$&8(%)*/',-#02A#4)0-/#:*+%,-%3#>2,?/'%,&+#(6#1(5('0A(#@(<5A/'3#@(<5A/'3#1I3#>4$

!"#$%&'#$()*+,-./%0/-1 2

mailto:hgreatorex01@qub.ac.uk


Standard Flare Model: Simplified Breakdown
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! Magnetic reconnection

! Accelerated particles

! Energy deposited in chromosphere
! !"#$!"#%&'()*+

! Plasma heating + chromospheric 
evaporation
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! Bremmstrahlung
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Lyman -alpha ( Ly! ; "#"$%)

! Emitted from 2p-1s transition in neutral 
Hydrogen

! Brightest line in quiet Sun solar spectrum

! Line core formed in transition 
region/upper-chromosphere. Wings 
formed in mid-chromosphere

! Emitted from footpoints during solar 
flares
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Why Lyman -alpha?  

Flare Energy Budget

! Radiated energy budget of solar flares 
still an ongoing topic of research:
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! Ly!  found to radiate 5-8% of the total 
energy deposited in the chromosphere 
during an X-class flare. (!"##"$%&'(
)*+, )
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Flare Variability: 

The changing behaviour of Ly !
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The Flare Sample: Why these flares?
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Observational Data
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Part A | Irradiance Enhancements
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Part A | Irradiance Enhancements: 
How do spectral models compare to observations?
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Part A | Irradiance Enhancements: 
How do spectral models compare to observations?
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Part B | HXR Spectral Analysis
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Part B | HXR Spectral Analysis: 
Discerning electron energy distribution
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Part B | HXR Spectral Analysis: 
Temporal evolution of nonthermal parameters
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Part C | Flare Energetics
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Part C | Flare Energetics: 
Comparing nonthermal and radiated energy
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Summary: 
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Future of Ly !  Study: Upcoming Missions & 
Projects
Missions:

! Solar Orbiter  Ð Extreme Ultraviolet Imager ( EUI) features Lyman -alpha 
channel in High Resolution Imager ( HRI)

! ASO-S Ð Lyman -alpha Solar Telescope ( LST) features an imager and 
coronagraph

! Solar -C Ð EUV High-throughput Spectroscopic Telescope ( EUVST) and Solar 
Spectral Irradiance Monitor ( SoSpIM) for spectroscopy and irradiance

! Solar eruptioN  Integral Field Spectrograph ( SNIFS) sounding rocket featuring 
spectrograph

! GOES-R Ð Extreme Ultraviolet and X -ray Irradiance Sensor
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Modelling:
! NASA HSR funding to carry out RADYN  Modelling of Lyman -alpha: [ PI 

Milligan, Co -IÕs Graham Kerr (NASA/GSFC) and Paulo Sim›es  (McKenzie, Sao 
Paulo)]
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