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Accreting Black Hole Systems
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Jet Disk coupling in XRBs

Gallo et al. 2003, Corbel et al. 2003 etc.
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Jet Disk coupling in AGN

Falcke et al. 2004, Hardcastle & Worrall 1999
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Fundamental Plane : Motivation

Koerding et al. 2006
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Fundamental Plane : Introduction
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Optical Fundamental Plane : Introduction
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Optical Fundamental Plane : Introduction

LLAGN sample taken from the Palomar Spectroscopic Survey (Ho et al 1995)
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Optical Fundamental Plane : Introduction
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Optical Fundamental Plane

20 25 30 35 40

0.83logL o
X +0.82logM−3.08

26

28

30

32

34

36

38

40

42
lo
gL

R

Edge-on view of the plane with LLAGN
LLAGN

Payaswini Saikia 14th October 2015 Blazar Lorentz factor distribution using FP 6 / 1



Optical Fundamental Plane
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BHXRBs plotted on the LLAGN plane
LLAGN
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Saikia et al. MNRAS 2015
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Blazars on the Optical Fundamental Plane
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VIPS Blazars plotted on the Optical Fundamental Plane
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* Relativistic beaming
* Lower flux limit of VIPS : 85 mJy at 8.5 GHz Blazars from VIPS sample
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Beaming in Jets

Urry & Padovani 1995, Ghisellini et al. 1993.
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Beaming in Jets
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Simulated Blazars from the plane
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Simulating Blazars from the FP
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VIPS obs Blazars
Simulated Blazars

Saikia et al. 2015, in prep.
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Radio Luminosity Histograms - Kolmogorov-Smirnov Test
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Kolmogorov-Smirnov test p-value = 0.63
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Constraining the Lorentz factor distribution
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Lorentz factor distribution
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Power-law index = -1.79 ± 0.33

KS Statistics for Γ range of 1 - 40

We constrain the Lorentz factor distribution to be
N(Γ) = Γ−1.79±0.33 for a Γ range of 1-40.
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Summary

Conclusion

• Report : the Optical fundamental plane of black hole activity.

• Show : that the plane can be uniquely established from the
SMBH sample alone.

• Use it : to constrain the blazar Lorentz factor distribution as
N(Γ) = Γ−1.79±0.33 for 1 < Γ < 40.
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