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OJ287 binary black hole 
system?

                  .





Optical light curve: 1891 - 

                      .



1. Signature of binary black 
holes: precession

                                   .









2. Black hole – Accretion disk 
collision

Ivanov et al. 1998



Collision 2

                          .



Collision 3

                                  .









3. Prediction: 2nd outburst Sept 
2007 unpolarized



OJ287 in September 2007



Polarization
                             .





4. Rotation of radio jet

                       



Binary model

                             .





Jorstad et al. 2005





Rotation of the small scale jet

Agudo et al. 2011







5. Tidal outbursts



Binary model

                             .







Observed optical brightness 
1996-2010

           .



Residuals: 
quasi-periodic oscillations: 

probability < 10^-8                 





Next: 2015 – 2022 
campaign

2015: accurate spin value
2019: test of no-hair –theorem
2022:  confirmation of precession



PN acceleration

.



.
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Spin-orbit term

                                      .
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Parameters       







1995.8426

                                               .



















Binary model

                             .









Romero, Abraham et al. 2000: 
Precessing jet







Tateyama & Kingham 2004: 
Precessing helical jet



Simulations of Jets Driven by Black Hole Rotation 

Vladimir Semenov,
1 Sergey Dyadechkin,1 Brian Punsly2,3* Jet direction: black hole spin or 

accretion disk axis?













Large scale jet: X-rays & radio

                    .





OJ287 light variations
Binary black hole model: 

Sillanpää et al 1988 













Jet perpendicular to disk: 
 optical base flux determines 

viewing angle, Gamma                                    .



Evolution of viewing angle

                           .







Projected spin angle vs. 
observations

                       .



Large scale jet: X-rays & radio

                    .





Conclusions
• Small scale jet direction given by the disk 

axis, not BH spin axis

• Spin rotation shows up in the wiggles of 
the large scale jet

• Overall jet curvature may be related black 
hole binary history

• There is a delay in reorientation between 
radio and optical jet regions

• Radio jet should stop rotation in the sky 
and start reversing at about 2030









.

implies 

                          Al/m-dot  =14

                          If m-dot  =0.01

                              Al=0.14
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Optical light curve: 1891 - 

                      .
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Next: 2015 – 2022 
campaign

2015: accurate spin value
2019: test of no-hair –theorem

2022:  confirmation of precession



PN acceleration

.



.

                                    .



Spin-orbit term

                                      .
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