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Outline
* ULXs & IMBHs
* Main projects

- - IMBH in a Globular Cluster?
- - ESO VLT spectroscopy of ULXs & their environment




ULXs & IMBHs




ULXs and IMBHs

* What 1s a ULX? (definition)

- off-nuclear
- apparent L (!) violate the Eddington limit (1.3 x 103® erg/s) of
a~10-M__ object

anations:




ULXs and IMBHs

* What can be an IMBH?
-a ULX
- central BH of a Globular Cluster
surface density profile & velocity disp. measure (Mg~ ©.)

- core collapse of 100-1000 M Pop. III stars




Main Projects




IMBH 1n a Globular Cluster?




Globular cluster: NGC 6388

* The surface density profile has a cusp with a slope a =-0.2 in
the inner 1 of the GC. (Lanzoni et al. 2007)

* This slope 1s shallower than expected for a post core collapse
cluster and is consistent with an IMBH of 5700 M, .




DEC offset (arcsec; J2000)

RA offset (arcsec; J2000)




My visit at University of lowa
Phil Kaaret, Cornelia Lang, Fabien Grise




What can we learn from spectroscopy?

* Optical spectrum:
Emission from companion, disk, and surrounding nebula

- Companion (continuum-+absorbtion lines)

- Disk (hot continuum, high excitation lines)
- = nature of acc. flow, X-ray flux, mass of the BH




Dynamical mass of NGC5408 X-1 ?




~ NGC 5408 X-1
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NGC 5408 X-1

* We know: (Kaaret & Corbel 2009)
- optical light due to X-ray flux is reprocessed by the disc
= isotropic emission, truly ULX

bular temperature 17000 K = photoionized

oly no jets?




Very Large Telescope

* Location: Cerro Paranal

* 4 Unit + 4 Auxiliary Telescopes:
4x 8.2m+4x 1.8 m movable RCs

* Start 1999 April with 1 UT; operated




~ Acquusition and slit position




The He II line in 2D

Dispersion axis (~wavelength)
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line profile 1D
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IT line profile (prev. obs.)
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Current results

* We can resolve the accretion disc (broad) and the nebular
(narrow) components of the He II line. (also Balmer-lines)

» Size of Hell line emitting region < 1.6 £ 0.3 AU for 1000 M__
=2 Spatial origin of the broad component line is the disc

: _6 4 syn- .



Counterparts & Environment of ULXs




Counterparts

Optical point source 10
& optical nebula around

radio nebulae

3(our group)+1



A new discovery 1n radio: IC 342 X-1
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Other two radio nebula
NGC 5408 X-1 Holmberg I X-1
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Results

» Mass estimated from the fundamental plane: ~10* M_
* Compare all 3 radio nebulae around ULX and microquasars:

Name Energetics [erg] Size [pc] Spectral index
IC 342 X-1 9 x 1030 220 n/a
Holmberg IT X-1 3 x 10%° 50 -0.53
NGC 5408 X-1 4 x 10# 35 -0.8
SS433 (0.5-7) x 104 46 -0.9

via synchrotron emission, equipartiti




Side Projects
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Core-Dominated Triples at z > 3
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6COBOGE at 1.490Q GHz 1991 Jun 29 J1353457 at 1.6568 GHz 2009 Sep 11
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In summary, we found that it is not necessary to invoke large misalignment
between the VLBI jet and the large-scale radio structure.

Cseh et al. 2010, A&A, accepted, in press




Other cooperations 1n 1% year

* S. Farell: HLX

* M. Coriat: GX 339-4

*S.Fi ey: AGN activity at early cosmological epochs e pr




* Future projects and cooperations




Future plans

* Refining the fundamental plane using new data on GBHBs (?)
(N1ymegen, E. Koerding)

* LEMMINGS (e-MERLIN) (?)
- (Southampton: R. Fender, T. Maccarone)

3¢ year: Accretion disk of ULXs (?)



Summary on 1% year

* 2 accepted articles (+1 in prep.)
* 3 conference attendance + MW?2

. months in University of lowa, US
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