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Science Pillars
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Deep Extragalactic Surveys

Further, Wider, Faster
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Deep Extragalactic Surveys

Further, Wider, Faster



Astro2020 asks: “What seeds supermassive black 

holes, and how do they grow?”
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What is Role of Mergers in Growing Black Holes?



AGNs in Starbursts Jet-blown Cavities Feedback in the ISM

Super Star Clusters Starburst WindsSuperbubbles

X-rays trace key “hidden drivers of galaxy growth”



ChandraOptical/Ha

SUPERBUBBLE IN NGC 3079 (20Mpc)

AXIS+Athena probes mass, metal 
and energy content of galactic-
scale wind. 

AXIS resolves fine wind structure 
out to 50Mpc; resolves galactic 
scales at all redshifts.

AXIS fast readout permits study of 
structure close to bright AGN

AXIS low background allows us to 
push to low-surface brightness 
emission in early-type galaxies

AGN WIND-GALAXY INTERACTION IN NGC 3393

Astro2020 asks : 

“How do gas, metals and dust flow into, through, and out of galaxies?”

“How is the growth of black holes coupled to the evolution of their host galaxies?”
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Roman Galactic Plane Footprint
AXIS Galactic Plane Footprint

Chandra Surveys

Galactic Plane Surveys

Pulsar Wind Nebulae

Accreting 

compact 
objects

Supernova Remnants

Stellar 

Activity

Galactic Center

10x deeper +

5x larger area =

1 million new objects!

1 million+ New Objects
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AXIS in the Panchromatic Time Domain Landscape

AXIS TDAMM 

Capabilities

• <1 hr ToO Response Time

• Data Downlink in <12hrs 

for rapid characterization

• On-board Transient Alerts 

to community in 10 min



CfA HEAD 

Astro2020 asks: “How do stars 
live and die?”

What are the progenitors of core-collapse supernovae?  Real-time detection of shock breakout



Community Science

• 500+ scientists 

• 138 science cases

• ~600-page reference volume

• arxiv.org/abs/2511.00253



Summary

• Chandra successor: arcsecond imaging, wider, faster.

• Black hole growth: obscured AGN; BH spin.

• Mergers: separates close dual-AGN pairs.

• Feedback: >10x more cavities; ~500 pc winds.

• Surveys: 10x deeper, 5x wider - ~1M new objects.

• Time domain: <1 hr ToO; alerts in 10 min.

• Stellar deaths: real-time shock breakout.

• Community-built: 500+ scientists, 138 cases.
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