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How do Binary Populations Live and Die? 



Why broadband X-rays for compact-object science?
● X-ray binaries radiate across the full 0.1–100 keV band
● Disk thermal emission peaks at < 2 keV — soft response 

required
● Reflection: Fe Kα at 6–7 keV; Compton hump at ~20–30 

keV
● Cyclotron lines for accreting NS B-fields:  5–100 keV — 

only direct probe
● State transitions, obscuration, and corona cutoffs all live 

above the 10 keV cliff
● No single-band mission can cleanly disentangle these 

components

Schematic XRB spectrum  —  every diagnostic feature requires broadband coverage

BBXO driver:  Simultaneity matters as much as bandwidth.  XRBs and Galactic transients evolve on ms–month timescales

García et al. (2024); Remillard & McClintock (2006); Done et al. (2007) 2 / 16
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BBX Compact Objects & Energetic Events  

• stellar-mass black hole accretion

• accretion disk (e.g., inner radius, metallicity), corona (e.g., height, temperature), jet, spin, …


• neutron star equation of state

• neutron star magnetic field strength

• transient X-ray binaries

• ultraluminous X-ray sources (ULXs)

• Galactic Ridge demographics (e.g., accreting white dwarfs)

• Galactic Center demographics

• compact object demographics in nearby galaxies


• transient, explosive events (e.g., supernovae, FBOTs, GRBs, …)

• changing look quasars

• Galactic particle accelerators
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Separating Neutron Stars and Black Holes

Lehmer et al. (2023; FrASS, 10, 1093918)
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Only Low Energy:
Overlapping Populations
Only Low Energy:
Overlapping Populations

Broadband:
Populations Cleanly Separated
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Non-thermal Emission
Thermal Emission

What Powers the Diversity of Explosive Phenomena Across Time and  
Multi-Messenger Domains?
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HEX-P

XMM-Newton

Changing Look AGN

García et al. (2024; FrASS, 11, 1585)
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HEX-P will study the most energetic particle acceleration sites in the Galaxy, producing PeV cosmic 
rays, 100 TeV neutrinos, ultra-high energy gamma rays, and X-rays. Hard X-ray data (>10 keV) 
provide unique information to identify acceleration sites and constrain acceleration mechanisms. 
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García et al. (2024; FrASS, 11, 1585)
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