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The Orion Nebula Cluster is the nearest site of massive star formation.  It includes more than 
a thousand young (< 5 Myr), protoplanetary disk-hosting stars and a handful of massive early-
type zero-age main sequence stars. An 840 ks ACIS-I imaging campaign (Getman et al. 2005) 

characterized X-ray emission from ~1600 young star systems (lower right image).
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The ONC HETG project includes 70 observations 
taken over the lifetime of Chandra (1999-2020) 

spanning a total of ~2.1 megaseconds. The merged 
image of all 70 observations is shown (right).

The HETG instrument disperses light onto ACIS-S 
from every source in the field of view in a 

characteristic ‘X’ shape pattern.  Since brighter 
sources disperse more events, the spectrum of the 
massive star  Ori C taken at multiple roll angles 

dominates this image. Colors represent X-ray 
energy from hard (blue) to soft (red).

θ1

At a distance of ~400 pc, the ONC represents the 
ideal crowded field target. It is close enough to 

provide enough counts for high resolution 
spectroscopy of stars and distant enough for many 

sources to fall near the telescope pointing where 
Chandra’s PSF is excellent.

A Chandra HETG Legacy Project
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Accounting for Sources of Confusion in Each Extracted Spectrum

In a crowded field like the ONC, the dispersed spectra of 
and individual source overlaps (intersects) with other 

sources in the field of view. These sources of confusion 
must be accounted for in each epoch when attempting to 

jointly fit all 70 epochs.

A specialized python routine called CrissCross has been 
developed as part this project and accounts for all sources 

of potential confusion. For each extracted spectrum, 
CrissCross identifies the wavelength (energy) where 
confusion occurs so these can be accounted for in 

spectral fitting.
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Characterizing the Spectra of Emission Line 
Dominated Stars

With a set of ~40 high quality spectra covering a diverse population of stars, 
the HETG ONC legacy project will investigate plasma physics relating to: 

massive stellar winds, coronal abundances and flares, stellar irradiation of 
circumstellar disks, stellar accretion and more (Schulz et al. 2023, in prep.).

Data from Schulz et al. 2023 (in prep.)

2

 Ori C 
O7V

θ1

MV Ori 
F8-G0

V1229 Ori 
G8-K0

 Ori E 
G2.5

θ1


