The Gamma-ray Activity of the high-z Quasar 0836+710
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The late 2011 outburst of 4C +71.07 as seen by VLBA and Fermi
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Photon Index
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Tt ~5626 (5 March 2011)

S, =(28.9 £ 0.38) <107 ph/cm?/s
Sorre =(1.8%+0.7) %10 ph/cm?/s
I =5867.047 (1 November, 2011)
" =10.6hr (doubling time)
f=3.78in 18.1 hr

L, =(1.09%0.16) <10 ergs/s

D, =17.875 Gpc
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X-Ray Variability

Ny =2.9%x10° em™ (Kalberla et. 2005)
Smax = (3.43 £ 0.27) <10 ergs/cm?/s
T =5923.4855 (T =5867.0473)
tmin =[3hr f=1.4 :

5876.1276 (2.08 £ 0.22) <10 ergs/cm?/s
5876.6658 (1.49 +0.10) <10 ergs/cm?/s
L. =(1.23+0.10)x10% ergs/s
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Cross-Correlation Coefficient

Optical Properties |
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Kaspi et. al 2007:
Scry = (2.36 £0.57) <10 ergs/cm?/s
FWHM ., ~ 9700 km/s
Time Lag: 595 (+85,-110)days
188 (+27,-37)days
My, ~2.6 XI10°M_,
AL, (13504) = (1.12 £ 0.16)x10% ergs/s
L~ 3.6 X107 ergs/s
Lyoi/Lggg ~ 0.9
From CIV FWHM and UV luminosity
Vestergaard & Peterson (20006)

My, ~1.8 x101M

Sun

Cross-correlation function between

the continuum and the emission
lines CIV and CIII]
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Relative Flux

Optical Properties Il
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Parsec Scale Jet of the Quasar 0836+714
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Parsec Scale Jet Kinematics
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0836+71

Optical Polarization & Polarization in the Inner Jet
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43GHz-15GHz Core Shift

Clean I map. Array: BHKLMNOPS Clean I map. Array: BFHKLMNOPS
0836+710 at 15.330 GHz 2011 May 21 0836+710 at 43.134 GHz 2011 May 22
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Pushkarev et al. 2012: a distance from the BH to the 15 GHz Core ~42.5pc
a shift between the 15 and 43 GHz Cores ~ (). 16mas
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Spectral Energy Distribution

Z=2.178
L, =(1.09+0.16)x10% ergs/s
Ly ~3.6 X107 ergs/s
Ly =(1.23+0.10)x10% ergs/s
Lgse ~ Ly
Loy ~ 5.4 107 ergs/s
T arops ~ 0.9 day
1'~19.8
0~21.3
Chatterjee, Nalewajko, & Myers 2013
ApJ, submit:
r — distance of y-ray outburst with
respect to BH
0 — opening angle of the jet
I =f1(, 0)
I'=f2(r, Lgse, q)
qg-Compton dominance parameter

g=L, /Ly ; E~0.3
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Conclusions

1. The quasar 0836+71 had an active y-ray state from March 2011 to
March 2012, with the highest flux on November 1, 2011 when the
y-ray luminosity reached (1.09 £0.16)x10% ergs/s

2. The start of the y-ray activity coincides with the appearance of the
superluminal knot 1n the parsec scale jet with I'~20. The peak of the

y-ray emission occurred within the brightest state of the knot, and
the y-ray outburst stopped as the knot decelerated to 1'~12.

3. Optical polarization behavior reveals a connection with properties
of the mm-wave core region when the knot was within 0.3 mas of
the core.

The y-ray variations correlate with optical variations without a
measurable delay.

We connect the active y-ray state with the superluminal knot
propagating down the jet from the mm-wave core located ~14 pc
from the central engine.

Morozova et al. # 33

Troitsky et al. # 34
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