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What does clustering on galactic scales 
reveal about the nature of dark matter?

How do galaxies and their gas co-evolve?

How do galaxies quench and stay that way?

How are the chemical elements produced 
and distributed?

How do stars evolve and end their lives? 

What are the stellar and galactic 
environments of the transient zoo?

HWO will address these big 
questions with unprecedented 

sensitivity, resolution, and 
multiplexing to push back the ultra-

faint and ultra-small frontiers

THE COSMIC LANDSCAPE – BIG QUESTIONS
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To understand the 
formation of the Milky 

Way, we must reach the 
minimum mass scale and 
spatial resolution for the 

smallest galaxies

Which are < 10,000 solar masses in <200 parsec…



THE E S S E NT IALS – R E S OLUT ION, DE P T H, AND WAV E LE NG T H
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With 10 to 100-fold gains in resolution, depth, and multiplexing across  the 
UVOIR, LUVOIR will make 10,000x gains in discovery space
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THE ESSENTIAL RESOLUTION

HWO will resolve galaxies to 100 parsec scales at any redshift



THE E S S E NT IAL DE P T H
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SE E K ING T HE B UILDING B LOC K S OF G ALAXIE S
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HST HWO
HWO can see ultra-faint (100,000 solar mass) systems out to z=5!
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HWO
JWST

To understand the 
formation of the Milky 

Way, we must reach the 
minimum mass  scale and 
spatial resolution for the 

smallest galaxies

HWO will trace the formation of galaxies down to the smallest mass scales 
at the earliest times
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WHY WE NE E D S O MANY
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Courtesy Hsiao-Wen Chen
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G ALAXY F OR MAT ION IS C OMP LE X AND DY NAMIC
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Peeples et al. (2019)
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R E S OLV ING G AS F LOWS TO P R OB E G ALAXY E V OLUT ION

1”

HWO will map the stars, gas, and dust that drive galaxy formation at <10 pc 
scales using UV spectroscopy hundreds of times faster than Hubble
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Bordoloi+ 2022



THE P R OMIS E OF HWO AND T HE WOR K AHE AD

• HWO with revolutionize the study of the baryon cycle with massive 
gains in aperture, multiplexing, and wavelength coverage

• But only if you fight for it

• So fight for it

• And along the way, there are great things to be done with lensing

• And we must find the sources
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