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Stellar Coronae: A Window to Understanding Pre-Main 
Sequence Evolution



Distinguishing between Coronal X-rays and 
Accretion Shock-heated X-rays with Gratings

TW Hya High Resolution X-ray Spectrum

Accretion

Brickhouse et al. 2010

Specific line ratios can provide 
electron number density and 

temperature diagnostics capable 
of discerning shock environments 

from coronal emission.

Note: TW Hya’s face on 
inclination readily reveals 

accretion signatures

Brickhouse et al. 2010



TG Cat: The Chandra Transmission Grating Catalog

Rapson et al. 2015
Andrews et al. 2016

Huélamo et al. 2015



IC 348: A Cluster of Pre-MS Stars at the Cusp of Planet 
Formation

Muench et al. 2007

• Age ~2-3 Myr 
• Absence of high-mass 

stars. 
• ~400 clusters members at 

distance of ~300 pc.



IC 348 Sample in 500 ks with Chandra-HETG

Diskless Disks

~250 pre-MS stars detected in X-rays



Handling Contamination in Crowded Regions with Multi-Epoch Data
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Handling Contamination in Crowded Regions with Multi-Epoch Data



IC348-12

V918 Per

Searching for Accretion in Accreting Stars

density and 
temperature 
diagnostics



Figure reproduced from Schulz et al. 2015

Coronal Abundance Comparison
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Flaring Events
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From Chandra to Lynx



From Chandra to Lynx

Summary
High spatial and spectral observations in 

the ‘soft’ 0.15 - 2.0 keV bandpass are 
necessary to study clusters during pre-MS 

stellar evolution.

Observations of entire stellar clusters are 
essential to understand pre-MS magnetic 

and chemical evolution, accretion and 
irradiation during the stages of evolution 

critical to the formation of planets.

Lynx with gratings will provide the first 
opportunity to get quality high spectral 
resolution spectra of ENTIRE clusters 

within reasonable exposure times and will 
provide rich datasets to supplement the 

surge of exoplanet detections/
characterizations certain in the coming 

decades.











Ne/Mg Mg/Si Si/S S/O Ne/O S/Ar

Schulz et al. 2015

Coronal Abundances






