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What powers a black hole's mighty 
jets? (news.sciencemag.org) 

• Astronomers don’t know what powers 
jets, but this new result, the team says, 
supports one proposed explanation: The 
jets are tapping into the rotational energy 
of the black hole itself. 

• About 1% of supermassive black holes 
have an “accretion disk” of gas and dust 
swirling around them. 



• One in 10 of these active black holes also 
produces jets that fire out particles at 
99.995% of the speed of light.  

• A team lead by G. Ghisellini could find gamma 
ray observations (which reveal the brightness 
of the jets) and optical observations (to get 
the luminosity of the accretion disks). 

• The brighter the disk the more powerful the 
jets - cementing the idea that accretion disks 
and jets are linked.



• Ghisellini says, most of the jets were 
producing 10 times that of their accretion 
disks. “There must be another engine, not 
just the gravitational energy [of accreting 
matter falling toward the black hole].” 

• Ghisellini says the group’s finding that 
jets are so much more powerful than 
accretion disks shows that disks alone 
can’t power the jets; the black hole’s spin 
must also be involved.



• But Andrew Fabian still has a “slight 
reservation” and  says, it is possible that the 
magnetic field is sucking power out of the 
accretion disk, making it appear less bright. 

• “The next step for science is to measure the 
spin of a black hole,” Ghisellini says, to see 
whether spin rate is related to jet power. 
 “But it is very hard to measure.” Fabian 
says 



• This study covers a very specific kind of 
quasar, leaving plenty of future work 
needed to understand the full mechanism 
behind the jets (http://arstechnica.com/
science/2014/11/black-hole-jets-how-do-
they-work-magnets/).



The power of relativistic jets is larger than the 
luminosity of their accretion disks  by G. Ghisellini et 

al. , Nature ( 20 December 2014) 

• 191 Flat Spectrum Radio Quasars (FRSQs) 
• 26 BL Lacs 
In total, 217 blazars were taken as sample.





• A linear correlation between the minimum 
jet power and the accretion luminosity, as 
expected. Moreover, the two are of the 
same order. 

• Jet power is somewhat larger than the 
entire gravitational power of the 
accreting matter. This is not a 
coincidence, but is the result of the 
catalysing effect of the magnetic field 
amplified by the disk.





• The jet power is larger than the disk 
luminosity. Therefore, the process that 
launches and accelerates jets must be 
extremely efficient, and might be the 
most efficient way of transporting 
energy from the vicinity of the black 
hole to infinity.





• All FSRQs should have standard, 
geometrically thin, optically thick 
accretion disks. Therefore, the more 
powerful jets (the ones associated with 
FSRQs) can be produced by standard disks 
with presumably no central funnel.





Other relevant works

• May be missing piece in the picture is shock 
transition during low angular momentum 
accretion onto the black holes which can 
“steal” power from accretion disk and 
“provide” it to the jet (Becker et al. 2008, 
2011).  

• It is too optimistic assumption that field 
dragging is efficient because in case of neutral 
as well as fully ionized  standard disk , 
ambipolar diffusion and large anomalous 
magnetic diffusivity can cause substantial field 
slippage respectively (Lovelace et al. 1994; 
Lubow et al. 1994).



• The presence of MRI induced turbulence 
makes the disk both viscous and diffusive 
so it is more natural for magnetic flux to 
escape outward than to accumulate 
inward (Contopoulos & Kazanas 1998).
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