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Broadband spectral energy distributions (SEDs)

γ-rayX-rayopticalradio
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Big Blue
Bump

Synchrotron Leptonic (SSC, EC)?

Hadronic?

http://www.aanda.org/10.1051/0004-6361/201424219


What is the origin of the big blue bump?

What do we learn from the fundamental plane of
black holes?

Does the blazar sequence hold?

What is Fermi’s blazar divide?



DYNAMIC SEDS: METHODS



The electromagnetic spectrum
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DYNAMIC SEDS: THE TANAMI
MULTIWAVELENGTH PROGRAM



VLBI Multiwavelength/multimessenger



? First light in 2007
? Monitoring of > 80 AGN jets at < -30◦
? LBA++

• 5 LBA antenna
• Hartebeesthoek, BKG, DSN, Auscope antennas

? X & K -band (8.4 and 22.3GHz)
? 3-4 epochs per year



First epoch TANAMI images



New sources







Forward-folding method

ISIS (Interactive Spectral Interpretation System):

Model-independent fluxes (exception: LAT)

fitting in detector space (diagonal matrices for flux
data)

accurate treatment of photoelectric absorption and
extinction as part of the model



METHODS II: LAT LIGHT CURVES
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DYNAMIC SEDS: RESULTS



Donato et al. 2001, after Fossati et al. 1998

http://adsabs.harvard.edu/abs/2001A%26A...375..739D
http://adsabs.harvard.edu/abs/1998MNRAS.299..433F


Meyer et al. 2011, 2012

http://adsabs.harvard.edu/abs/2011ApJ...740...98M
https://arxiv.org/abs/1205.0794
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Compton dominance (see Finke 2013)
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ACCRETION DISK?
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BLACK HOLE MASS AND THE FUNDAMENTAL
PLANE



Merloni et al. 2003

http://adsabs.harvard.edu/abs/2003MNRAS.345.1057M
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HADRONIC SIGNATURES?
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Caveats

Lack of monitoring at other wavelengths

Different scales and time delays

Sample bias, representative for γ-ray bright



blazar SEDs multi-epoch quasi-simultaneous

accretion disk origin of big blue bump?

low masses estimated from fundamental plane

hadronic SED signatures?



BACKUP





2142-758

2MASS
WISE

2MASS
WISE

SMARTS
UVOT

αdiskbb : χ2
red =1.95

αbb : χ2
red =1.22

10161015101410131012

10-10

10-11

10-12

10-13

Frequency [Hz]

ν
F

ν
[e
rg

·k
e
V
/
s/

c
m

2
/
k
e
V
]



1610-771

XMM
ATCA

XRT
VLBI

5700056500560005550055000

0.6

0.5

0.4

0.3

0.2

0.1

0

2015201420132012201120102009

MJD

F
0
.1
−
3
0
0
.0

G
e
V

[1
0
−
6
c
m

−
2
s−

1
]

βα




