










Sugar saccharose   C12H22O11 













1974, ApJ, 191, 507 









ηBH = 0.1;   η   = 0.008x0.1=8x10-4   	
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Most of the luminosity 
from the inner regions, 
RISCO is important! 
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Smaller Mass 





































To remember: mesons created at a height of ~10 km can reach the earth, 
even if their lifetime is a few microsec ! ct’life=hundreds of meters. 



~ 10 km 
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http://www.cco.caltech.edu/~phys1/java/phys1/MovingCharge/MovingCharge.html 









θ	











1 

β	



x= 



Lo
g 

N
(γ
) 

Log γ	 Log ν	

Lo
g 
ε(
ν)

 















E

B 













Lab frame K 



Lab frame K Lab frame K’ 



Rest frame K’ 

Lab frame K Lab frame K’ 



Rest frame K’ Lab frame K 

Lab frame K Lab frame K’ 





Lo
g 

N
(γ
) 

Log γ	 Log ν	

Lo
g 
ε(
ν)

 













Γ	
RBLR 

RTorus 



Γ	

RBLR 

RTorus 



Γ	









disk 

torus 
corona 

jet 
Synchro IC 





























X-ray cavities 



~1017 cm 

Shakura-Sunyaev disk: Ld 

Pjet = Pe+Pp+PB 
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Shows results from the fiducial GRMHD simulation A0.99fc for a BH with spin parameter a = 
0.99; see Supporting Information for the movie.  

Tchekhovskoy A et al. MNRAS 2011;418:L79-L83 

© 2011 The Authors Monthly Notices of the Royal Astronomical Society © 2011 RAS 

Pjet  

Mc2 



Shows results from the fiducial GRMHD simulation A0.99fc for a BH with spin parameter a = 
0.99; see Supporting Information for the movie.  

Tchekhovskoy A et al. MNRAS 2011;418:L79-L83 

© 2011 The Authors Monthly Notices of the Royal Astronomical Society © 2011 RAS 

Pjet  

Mc2 






