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Active galactic nuclei (AGNs) are known to launch ultra-fast outflows (UFOs) from the vicinity of
supermassive black holes (SMBHs), but their acceleration mechanisms and geometric structures remain
poorly understood. I analyzed the temporal variability of low-ionization UFO absorption in the soft X-
ray band using 500 ks of simultaneous XRISM and NuSTAR observations of the AGN PDS 456. The
analysis revealed that multiple UFO components located at different distances from the SMBH exhibit
similar outflow velocities, providing an important constraint on the acceleration mechanism of UFOs.
On the other hand, the physical interpretation of the UFO-associated emission component detected in
the same observations remains under debate because of its dependence on the assumed UFO geometry
and possible contamination from the accretion-disk reflection component.
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During this research stay, I visited Prof. Chris Done (Durham University), Prof. Massimo Cappi
(INAF OAS Bologna), and Prof. Valentina Braito (University of Trento), all experts in active galactic
nuclei (AGNs) and black hole accretion. Through discussions with Prof. Done, I carried out a detailed
investigation of the emission component associated with the UFO and identified a previously
unrecognized spectral structure that cannot be explained by existing models. Although its physical
origin remains to be clarified by future studies, this structure has the g
potential to place important constraints on the geometry of the UFO
and the immediate vicinity of the SMBH, providing new insights that
will guide future investigations. With Prof. Cappi, I discussed the
analysis results for the AGNs PDS 456 and MR 2251-178, focusing on
methods for evaluating their absorption and emission features and on
the key issues that should be investigated in future analyses. With
Prof. Braito, I compared spectral models corresponding to different
UFO geometries for the UFO emission features observed in PDS 456
and PG 12114143, and discussed how the emission-line profiles depend :
on the UFO geometry as well as the observational signatures that  Photo: Prof. Braito (center),
should be tested in future observations. Through this research stay, I =~ Ms. Ganguly (left), and me
further deepened the physical interpretation of my research, (right) at the University of
particularly regarding the structure of UFOs, and established concrete
directions for future international collaborations.

Trento.



