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What opportunities are there?

• Seniors/Upperclass
• Data analysis: Target selection for the SPRITE cubesat (databases, some 

HST data reduction/analysis): Galaxies and Supernova remnants 
• ~ 5 months effort at 4-8 hours/week
• Incorporation in a publication (likely after graduation)

• Laboratory: Demonstration of micromirror stability/repeatability for a 
future IFU
• ~ 6 months effort at 8-10 hours/week
• Incorporation in SPIE proceedings in June 2020

Lyman Escape Fraction Survey will probe far deeper, reaching fesc thresholds of < 2% on all
but a few hand selected galaxies and AGN (such as low mass/luminosity targets with MUV

> -19.5). The ARTEMIS survey will establish the relationship between fesc and
the leading JWST proxy candidates for fesc at the EoR.

4.2 - STM 2: ARTEMIS tracks feedback from massive stars into the ISM

ARTEMIS measures how local 
effects (star-formation rate, dust 

properties, etc.) control how 
energetic photons propagate 

into the ISM and IGM

The highest mass stars (O- and B-type stars; 5 - 200 M�)
are the primary agents driving the evolution of star-forming
galaxies, both kinematically and chemically (e.g. Langer,
2012). These are the stars that dominate the emission from
galaxies at high-redshift. The roles of both O and B stars are
important and distinct. O stars dominate the production of

ionizing photons and set the balance between the HI and HII phases of the ISM (Massey
et al., 2013). These stars pump newly synthesized elements and large quantities of kinetic
energy into the ISM in core-collapse supernova explosions. Essentially all the oxygen in
galaxies is synthesized by SNe of stars having M? > 20 M� (Nomoto et al., 2013). The
highest mass B stars release energy in SNe as well, but have a weaker ionizing output.
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Figure 4: Spitzer IRAC 8µm, MIPS 24µm and
Chandra ACIS 0.5 – 7 keV composite of the
star-forming region 30 Doradus showing bubbles
carved into the cooler gas and dust (Spitzer) by
expanding hot gas (Chandra) (Townsley et al.,
2014). The ARTEMIS slit footprint is overlaid.

ARTEMIS will use its imaging spectro-
scopic capability to close the loop on the in-
fluence of the most massive stars by survey-
ing star-forming (SF) regions and SNe rem-
nants (SNRs) in the Milky Way and Magel-
lanic Clouds (STM 2). The LUV and FUV
radiation from these stars controls the phys-
ical, chemical, and ionization state of the lo-
cal ISM, yet neither the Galactic plane nor
the MCs were observed with the FUV chan-
nel of GALEX, limiting us to a few hundred
discrete pointings of HST , FUSE and other
FUV/LUV spectrographs. ARTEMIS will
map the propagation of this radiation (con-
trolled by dust scattering) and characterize
the properties of the SF regions and SNRs
that may produce the conditions suitable for
LyC escape. This long-slit spectral mapping
survey will cover both the stellar, scattered,
and shocked emission in portions of the near-
est SNRs, such as the Vela Remnant and the Cygnus Loop, as well as more than 50 SF regions
and SNRs in the Small and Large Magellanic Clouds. This data will combine with archival
tracers of local conditions (ionization state, temperature, abundances) from other NASA
observatories such as HST , Spitzer and Chandra to complete the panchromatic census of
the influence of the most massive stars on the local physical and chemical conditions (Fig. 4).
ARTEMIS will fill a large and scientifically rich gap in the spectral coverage of
energetic regions in the Milky Way and our nearest neighbor galaxies.
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What opportunities are there?

• First-Third years (Lab-only projects)
• Development of a micromirror IFU testbed experiment
• Experimental grating testing and demonstration

• Efficiency/scattered light/uniformity
• Optical alignment, lithography, flight payloads

• Develop a UV transmitting fiber optics testbed experiment
• Develop setup for testing experimental fiber optics
• Optical alignment, detectors, vacuum systems
• Lab training, machining, optics

• Flight software/electronics/spacecraft systems
• Only for students with 1+ year experience on other projects
• Leadership potential, possible field travel
• First-author publication potential
• Team swag potential
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Contact Brian.fleming@colorado.edu for more information

http://colorado.edu

