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Introduction: Arcus, a proposed NASA/MIDEX mission currently in Phase A, will revolutionize high-resolution X-ray spectroscopic investigations of outflows from both supermassive and stellar-mass black
hole systems. With an effective area >250 cm? between 12-50 A and R~2500, Arcus will offer an order-of-magnitude improvement over the sensitivity of present-day gratings. These advances will enable
measurements of the column densities, ionization states and velocities of the outflowing gas with unprecedented precision and accuracy in both absorption and emission. Multiple ions of C, N, O, Ne, S and Fe
fall within Arcus'’s energy range, facilitating gas density measurements through helium-like emission line groupings. These density measurements, when combined with ionization measurements and knowledge
of the continuum flux (obtained through Arcus'’s zero-order spectrum), will provide the first definitive constraints on the launching radii and the physical mechanisms driving the outflows. Simultaneous
knowledge of the outflowing gas velocity will then yield the total momentum carried away by these winds. Connecting the momenta of AGN and stellar-mass black hole outflows from their launching points to
downstream in the outskirts of galaxies through synergistic observations with JWST and ALMA will provide the first comprehensive view of feedback between black holes and their surrounding ISM/IGM.
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Above: Schematic illustrating the typical structure of an actively-accreting supermassive black hole in an AGN. Outflowing L o i 'g 5
winds are hypothesized to originate in both the broad-line region/accretion disk surface and narrow-line regions, though Q. _&’
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the continuum. The latter method is demonstrated in the inset plot above, which shows the regions in density-ionization > | /
space of the absorbing gas in which three different ions in the Arcus bandpass act as critical gas density diagnostics (O V, e I Fe XXII
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Comparing the intensity of the lines from the ground state with those from the
meta-stable levels yields the density.



