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. X-ray Qbservatiohs-df dlskwmds
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. Einstein data show:absorption
variability in MR 2251-178 -

Fifst indication of an io'nized

: “warm absorber” in an AGN
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(see Cappi’s and Braito’s talks)
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Wlde-angle UFO in the quasar PDS 456

~Iron Blowmg in Quasar Wlnds

Brightnesé

NuSTAR

+

Iron
+ XMM-Newton Absorption

Energy (kiloelectron volts)

(see Reeves’ and Matzeu’s talks) (Nardini et al. 2015, Science).






 Models of disk winds
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o Wind accelerated by thermal pressure (and radlatlon pressure)

. MaX|mum outflow veloclty ~1000 km/s -

. Ejected at ~1pc from SMBH possrbly connected with WASs and/or obscurlng torus
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. Case study: 900ks Chandra HETG spectrum of NGC 3783
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Lo Highly ionized WA componén_t. well fit with thermal wind model .

~1000 km/s

out

'« Wind ejected at ~1pc from SMBH with v
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« Wind accelerated by radlatlon pressure (Comptcn scattering and/or abs Imes)

. Reqmre hlgh Ium|n05|ty L~0.1-1L,,, problems W|th high |on|zat|on
. Wmd ejected from dlfferent Iocatlons (o]4] accretlon dISk hlgh var|ab|I|ty

VeIoclty up. to. mlldly reIat|V|st|c vaIues of ~0. 3c



Rest-frame energy (keV)

. Case study Suzaku observatlons of PDS 456
“MONACO” code for radiation transfer (Fe . XXV-XXVI |ons)

- Wind accelerated by Compton scattering and UV lines (if out of line of sight)
Lo Absorptlon/emlsslon from wmd + contrlbutlon from disk reflectmn

. Fit of 5 Suzaku obs: I~ 20rg, ..6~48°, ~0 25-0. 3c dM/dt~10M@/yr

out



Kazanas et al.
10°r (2012)

. Wind accelerated by m’agr'iétic pressure and centrifugal force
. nghly ionized, stratlfled wind, ejected at dlfferent locations of the’ dISk
. Velomty dISk rotatlonal velomty, faster closer to SMBH (up to relatlwstlc values)

Potentlally orlgmatmg from ~T, up to outer dlsk/torus



Rest-frame energy (keV)

. Case étudy: 2001 XMM—Newton obser{IatiOh of PG 1211+143
0 “inhdwind” model in XSPEC: modél A1, =lgco; Mmodel B r,, free

. Best-fit model B: Fe XXV-XXVI, r,,~30r,, 6~50°, v, ,~0.1-0.2¢c, N,,~10%3cm~2 '-

out

"« Next steps expand mhdwmd model make |t freely available in XSPEC

| systematlc fit of a sample of AGNs fit UFO and WAs mclude P-Cygnl emlssmn | -

| (s_ee Fukumura s tglk) |
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80

energy flux € rest mass flux
(Sadowski et al. 2013) |

. Accretlon and ejectlon are connected, need to study both dlsk wmd and jet

. Compare W|th observatlons, such as radio gaIaX|es 3C 111 3C 120
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- SMBH size ~10° smaller typical galaxy (~at6m 105 nucleus) -

Galaxy Stellar Mass

"« SMBH mass is '_~,1%'st'el.'lar. bulge mass
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« SMBH gravitational energy ~ binding energy gaIaXy bulge!




Accretion-disk wi

drive evolution of
supermassive
black holes and

- their galaxies

PAGES 423 & 436

INNOVATION
BIOTECH
BOOT CAMP

Finishing school for
wannabe entrepreneurs
PAGE 402
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“DON’T EDIT
THE GERM LINE”

Heritable gene modification
risks may outweigh benefits
PAGE 410
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‘Squareice’ found between - -

the graphene sheets
PAGES 417 & 443
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Velocity (km/s) [N . (Credlt ESA/ATG medialab).
IRAS F11119+3257 ULIRG z=.189, QSO Ium|n05|ty 1046erg/s
Herschel spectrum of the OH 119um P-Cygni line profile .
Molecular-ou'tflow 1000 kmy/s, 800 Mg yr.‘~1 at >300 pc

Depletion of the reservoir of “star-making” gas
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I Rest-frame energy (keV)

(Credit ESA/ATG medialab, The Why Files)

Long 250ks -Suzaku observation in May 2013

Detection (6. 5sigma)'»broad absorption line at rest-frame E=9.82keV -

Excluded sIower absorber (edge) and dlsk reflectlon (varlablllty, Ium|n05|ty)

XSTAR f|t v=0. 255c IogX| =4, 11 Nh= GX1024 coverlng fraction >0.85



Energy-conserving

Wind force/Radiation force

Outflow velocity (km s1



. SMBHs affect star fd'rma'_tf_i'onfih.g’afla:)'('.i_eé .

(Credit NASA/GSFC) -
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. -SXS calorlmeter unprecedented energy resolutron (6eV) and sensrtrvrty

. Slmultaneous broad band coverage 0.5- 500 keV (SXS+SXI+HXI+SGD)

SXS line profiles from a MHD Disk Wind
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Active Galaxy

Jet |
Wind

Supermassive -
Black Hole

: ~ Thankyou for yoUrat'ten'tion'! .
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Extended Data Figure 1 | Broad-band Suzaku spectrum in the E= 0.5- power-law model, the fast-wind model, the slow-wind model and the
30keV band. a, The time-averaged Suzaku XIS03 (solid black), XIS1 (dotted  relativistic reflection model are shown in b, ¢, d and e, respectively. The energy
red) and PIN (solid green) spectra binned to 100, 5¢ and 30, respectively. is in the rest-frame and errors are at the 1o level.

The data-to-model residuals in units of sigma with respect to the absorbed
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Comarlson of UFOs and WAS in
amle of 35 Seert 1 galaxies

i WAs.,found in >60% sou_rces

+ UFOs in >40%, >70% also WAS

UFOs (blue), non-UFOs (green), WAs (red) Il Significant correlations (>60)
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. Both WAs and UFOs are detected in radlo gaIaX|es (mostly FR IIs)
. Frequency of detectlon of UFOs is f—(50+20)% | _ |
o Similar to RQ AGNs Jet related RQ/RL dlchotomy does not apply to dISk winds?




' Fe XXV Epoch 1
rest-energy |

APM 08279+5255
ACIS Chandra
2002 Feb 24
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Fe XXV
rest-energy,

Count Rate (s~! keV-")
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ACIS Chandra
2008 Jan 14
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Gravitationally lensed BAL quésar APM 08279+5255

(z = 3.9), XMM-Newton and Chandra observatlons
V,,~0.2-0.7c

Mini-BAL QSO PG1126 041, XMM- Newton

obervatlons Y 16 500 km/s

out

'NAL QSO HS 1700+6416 (Zé.2.7)' ,Chandra

observations, v, ,~0.1-0.6¢

out
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