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Rivera et al. 2019a 

Å Complex injection of energy and non uniform 

heating to adjacent CME structures 

Å Distinct thermal histories that cover a large 

range of temperatures and densities 
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Å Anticipate line emission from CME plasma 

that will be useful to study the evolving 

prominence and adjacent structure through 

the corona 

Å Identify key lines 

ï Prominent 

ï Ionization equilibrium 

ï Spectral range of current or planned 

instrumentation 

Å DKIST 

Å UCoMP ~ 2Rsun 

Å SO/SPICE ï 13 arcmin slit length and 

+/- 8 arcmin scan range 

Å SO/METIS ï 1.7Rs(min) - 9Rs(max)  

Å Proposal for future instrumentation  
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Aim 



Upgraded Coronal Multichannel Polarimeter (UCoMP) 

Line (Å) Ion Temp (MK) 

6564 (HŬ) H I - 

10830 He I - 

6373 Fe X 1.07 

7894 Fe XI 1.26 

10749 Fe XIII 1.66 

10800 Fe XIII 1.66 

5304 Fe XIV 2.00 

6918 Ar XI 2.00 

7062 Fe XV 2.19 

Landi et al. 2016 

Coronagraph with multi-

wavelength capability in the 

visible able to observe a nine 

spectrally resolved coronal 

lines over the entire corona 

out to 2Rsun 



 

Å Anticipate line emission from CME plasma 

that will be useful to study the evolving 

prominence and adjacent structure through 

the corona 

Å Identify key lines 

ï Prominent 

ï Ionization equilibrium 
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instrumentation 

Å DKIST 
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Candidate Spectral Lines 

Å How were they chosen? 

ï Previously studied filament core 

(Landi et al. 2010) 

Å EUV to near-infrared 

Å Planned DKIST, SO/METIS 

and SO/SPICE spectral 

range 

ï Test lines specific to UCoMP 

Å Lines tested: 118 

Å Ranges: 

ï l =100 - 14400 Å  

ï Log T (K) = 4 - 6.7 

(Chromospheric to sub-flare 

temperatures) 

A comprehensive study to determine spectral lines for CME diagnostics with current and future observatories | 6 

METIS 
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flux 
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hn 

Å Synthetic intensity as a function of 

distance  

ï collisional excitation and radiative 

scattering using atomic data from 

CHIANTI 

Å Composition: Photospheric 

abundances from Asplund et al. (2009) 

and coronal abundances from Schmelz 

et al. (2012) 

 

Synthetic Intensities 
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MIC Output 
Synthetic Intensities 

 Carbon 

Iron 

Rivera et al. 2019a 

Å Synthetic intensity as a function of 

distance  

ï collisional excitation and radiative 

scattering using atomic data from 

CHIANTI 

Å Composition: Photospheric 

abundances from Asplund et al. (2009) 

and coronal abundances from Schmelz 

et al. (2012) 

Å Relative Abundances: 

ï Within the evolution of the plasma 

from Michigan Ionization Code 

(Landi et al. 2010)  

Å Input: Density, Temperature, 

Velocity 

Å Output: Relative abundances 
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Synthetic Intensities 

Å Synthetic intensity as a function of 

distance  

ï collisional excitation and radiative 

scattering using atomic data from 

CHIANTI 

Å Composition: Photospheric 

abundances from Asplund et al. (2009) 

and coronal abundances from Schmelz 

et al. (2012) 

Å Relative Abundances: 

ï Within the evolution of the plasma 

from Michigan Ionization Code 

(Landi et al. 2010)  

Å Input: Density, Temperature, 

Velocity 

Å Output: Relative abundances 

Å Angular width, f 

Å Filling factor 

ï Prominence ï 0.1-0.001 

(Labrosse et al. 2010) 

 



Plasma Evolution 
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Rivera et al. 2019a 
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Synthetic Intensity ï prominence 

Filament core 
f=30° , ff = 0.1 

Solar 

C III   

Helio 

C 2+   
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Rivera et al. 2019b 

 H I Ly�. 

 H I Ly�. 
ÅProminence 

produces brightest 

lines 

Å Intensities decrease 

sharply after leaving 

the surface 

Å Intensities 

generated match 

equilibrium 

intensities 

 


