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Energetics of Accreting Compact
Objects (AGN/XRB)

— AGN Fraction (ChaMP, SDSS): mass, redshift, color,
environment

— BAL QSO spectro variability (7 cadences over 6 years)
— AGN in the time domain (AS3, PanSTARRS, LSST)
— XBONGS (ROSAT+Chandra, SDSS; z<0.3)

— LLAGN — XRB connections (CSC, SDSS-I/11/11l, BOSS
ancillary)

— w Centauri: 300 ks (!) with Chandra, IMBH?
— AM CVn double-degenerate WD binaries
— ALMA: star formation, AGN



XBONG Collaborators

* James Madison University
— Anca Constantin

e Harvard-Smithsonian Center
for Astrophysics

— Paul J. Green
— Dong-Woo Kim

* University of Washington
— Scott F. Anderson

* University of Birmingham
— Ewan O’Sullivan

e Evanston Township High School
— Talia Weiss

Chandra
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X-ray Bright, Optically Normal Galaxies

« XBONG (a.k.a. optically “dull” X-ray bright gals)
— Substantial (AGN-like) X-ray luminosity & "
— No narrow or broad optical emission lines

]

-2 5—1 e

e ;
" Nev Ol Hel i H,o ol
NeV  Hg K Hy dm I

e P §
i Q”Hf?H G

“““““

SDSSJ120046.28+483437.6




X-ray Bright, Optically Normal Galaxies

* Why no AGN-like optical emission lines?
— Dilution: AGN emission diluted by host starlight

Moran et al. 2002; Caccianiga et al. 2007; Trump et al. 2009
— Obscuration: Both broad & narrow line regions
O bscu red Comastri et al. 2002; Rigby et al. 2006

— Inefficient Accretion: RIAFs with truncated disks
(||'l't|e Optlca I/UV) Yuan & Narayan et al. 2004; Trump et al. 2009

— Variability: data not coeval; tidal disruptions

Komassa et al. 2004; Gezari et al. 2006

— Extended hot gas: poor or “fossil” galaxy groups

Jones et al. 2003; Georgantopoulos & Georgakakis et al. 2005
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Why low-z XBONGs?

A low-redshift (z < 0.37) sample enables:

— High X-ray S/N
* spectral constraints -
* spatial modeling

— Ha in the optical spectrum

— Deep, multiwavlength optical data
e environment studies (via photometric redshifts)
» spectroscopic follow-up

— Host galaxy morphology
— ROSAT + Chandra enables variability analysis
— Unique, high-resolution look at a rare population
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Why low-z XBONGs?

A low-redshift (z < 0.37) sample enables:
— High X-ray S/N
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Sample Selection

8 local targets selected for Chandra follow-up:

Name RASS log L, match
(SDSS) (cnts/s) (erg/s) conf (%)
J0814+3827 17.92 0.3133 0.033 44.00 89
J0854+3053 17.94 0.3086 0.026 43.88 /8
J1058+4108 18.16 0.3236 0.066 44.34 78
J1200+4834 17.29 0.2747 0.019 43.63 90
J1308+5538 19.07 0.3675 0.020 43.94 89
J1452+4431 18.10 0.2866 0.028 43.85 87
12047-0619 17.71 0.2520 0.023 43.63 87
12124+1147 17.56 0.3000 0.019 43.72 79
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Sample Selection

match
conf (%)

J0814+3827

J0854+3053 78
J1058+4108 78
J1200+4834 90
J1308+5538 89
J1452+4431 87
J2047-0619 87
12124+1147 79
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No. Neighbors

No Measurable Clustering

e Association with groups and clusters possible

— RASS sources not reliably extended until 1’, but
97% of sources above 20” extent excluded

Bohringer et al. 2000
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SDSS Imaging
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SDSS Spectroscopy

RA=321.01241, DEC=11.79734, MID=524686, Plate= 730, Fiber=367
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e 10-15 ksec Chandra
ACIS-S exposures

* 4-5 of 8 appear
extended
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SDSS J1200+4834

Extended hot gas!?




SDSS J1200+4834

Daryl Haggard, Northwestern

 Radial profile:
— 2D King Model

— radius of 150 pix
~70” (“rege/2)
Sanderson et al. 2006

/CIERA
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Counts per physical pixel

Residual (o)

Oa1 :

0.01 3

The Future of Astronomy 2011

SDSS J1200+4834

™T T T T T T T T

¢ X, = 4117.15253242

y,=4126.15025472
e=0.254116261178
0 =0.524379667738

2D King Model:
S(R) = Sy[1+(r/r )?] 3R+
r. = 8.9pix = 4.38” ~ 18kpc
B=0.48

Major axis (physical pixel)

Daryl Haggard, Northwestern/CIERA

17



SDSS1200+4834

SDSS J1200+4834 (OBS11664)

* MEKAL thermal
oo 41 iRy ' plasma model fit to

X-ray spectrum
— ~1400 counts
— kT =5.17+£1.0 keV

— Abund =0.6410.4
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L,-T, Relation for Clusters/Groups
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Extended X-ray Emission

11664
kT = 5.2keV
log(L,) =44.3

11663
kT =4.6 keV
log'(L,) = 44.2

<
- '

11667
kT'= 1.4 keV
log (L) =43.3

)

11666
kT = 8.7 keV

log (L,) =44.5

11668
) kT'=6.2keV
log(L,) = 44.0 |




L,-T, Relation for Clusters/Groups
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Marginal Detections

* RIAF or X-ray Variability possible.
* Host dilution unlikely.



Marginal Detections

* RIAF or X-ray Variability possible.
* Host dilution unlikely.
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Summary

* At higher-z (0 <z< 1) XBONGS are a
heterogeneous popultion

— COSMOS (48): 70% diluted by host; 30% likely
RIAFS Trump et al. 2009

— Xbootes (~250): dilution at low-z (<0.3); some
obscuration; RIAF likely (z>0.3); some BL Lac

Forman et al. 2006; Hickox et al. 2009

* We perform one of the first low-z (<0.37)
Chandra surveys of XBONG candidates



Summary

8 low-z XBONGS:

— 4 to 5 extended (!) in the X-ray

e SDSS J1200+4834: radial profile and X-ray spectrum
consistent with a (fossil?) group or X-ray cluster

— 2 to 3 show no strong X-ray emission, possibly due to
X-ray variability (tidal disruption events?)

Spectroscopic confirmation of group/cluster

environment necessary

High quality (XMM) spectra to constrain T,

May prove a successful selection technique for
optically poor, low-z clusters and groups
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