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This talk is …..

• By no means complete!
• Possibly (radio)-biased
• Not exclusively referring to ENIGMA-

related publications
• … and based on a personal recollection !
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3C 120 (and its implications)

P. Ogle et al. 2005, 
Astrophysical Journal, 
618, 139

Marscher et al., 2002, Nature

Gomez et al.; 3C120, 43 GHz, VLBA
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IDV, IDV, IDV, IDV

UPGRADE NOW!! 

Active surface!
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IDV-observations with Urumqi
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Effelsberg + Urumqi monitoring
Effelsberg

Urumqi

N. Marchili, K. Gabanyi,
T. Krichbaum, et al.
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Scintillation: Annual modulation
• Currently being succesfully

modelled for the source
1128+592 (Gabanyi, 
Krichbaum, Marchili, et al.)

• Already claimes for 0917+624 
(e.g., Rickett et al.), J 
1819+3845 (Dennett-Thorpe & 
de Bruyn 2003), PKS 1257-326 
(Bignall et al. 2003), PKS 
1519-273 (Jauncey et al. 
2003), maybe 0954+658 (L. 
Fuhrmann et al.)
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Flux-density Variability: Intrinsic versus Extrinsic

50 km/s < v < 220 km/s t=0.1 day at 1.6 GHz

9 pc < L < 40 pc
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Helical Structures …..

Savolainen et al., 2006ApJ...647..172 

2136+141
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Rotating something? 
NRAO 150; etc.

Agudo et al. 2005, Agudo et al. in prep. 

7 degrees
per year;
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Highest- Radio 
Resolution                    Astronomy

The Quest for the
Black Hole
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EGRET

GLAST

LAT All-Sky Map (E > 100 MeV, 1 year) Simulated,S. Digel
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Supermassive Binary Black Holes
in different evolutionary stages?

NASA/CXC/MPE/S. 
Komossa et al.

Hardcastle et al. 1996 Lobanov & Roland 2004 Murgia et al.

optical
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X-ray
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Supermassive Binary Black Holes: when OJ287 fails to flare …

• NGC 6240 , Komossa et al.
• 3000 light years apart 
• "starburst" galaxy
• Merger: 30 million years ago

3C75 in Abell 400, X-ray,Radio

F.N. Owen, C.P. O'Dea, M. Inoue, & J. Eilek
o
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Supermassive Binary Black Hole in 
3C345

Optical data: 1965- (>2500) 
Radio data:   1965- (>3000)
VLBI data:     1979- (>280)

Lobanov & Roland 2005
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0716+714

M. Aller
V. Meyer
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