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Magnetic field is 
supported by 
external currents in 
an accretion disc

Blandford & Znajek 1977



  

Ingredients to describe the problem

Kerr metric

Macdonald & Thorne 1982



  

Ideal
force-free

Ingredients to describe the problem

Contopoulos, Kazanas, Papadopoulos 2013



  

Blandford & Znajek equation

Contopoulos, Kazanas, Papadopoulos 2013



  

Blandford & Znajek equation

Nathanail & Contopoulos 2014



  

The electric current  I(Ψ)  and angular velocity of the field 
lines ω(Ψ) must be determined self-consistently

The Black Hole Problem
has two light surfaces

Nathanail & Contopoulos 2014
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α = 0.999
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α = 0.999

current 
sheet (CS) 
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α = 0.999
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α = 0.999

current 
sheet (CS) 



  

α = 0.999

Only one Light Surface ω(Ψ) is given

Nathanail & Contopoulos 2014
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The CS parallel electric field will accelerate particles
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The CS parallel electric field will accelerate particles

zero charge surface



  

What Blandford & Znajek taught usPrime movers in GRBs?

BZ mechanism



  

What Blandford & Znajek taught usRotational Energy of the Black Hole

Equate with 



  

Black Hole Spin Down

W(x)      
 Lambert  W function  

Approximate this please!

Contopoulos, Nathanail, Pugliese 2014



  

Black Hole Spin Down

Contopoulos, Nathanail, Pugliese 2014

Easy,That's an exponential!



  

Can we observe this in GRBs?

Easy,That's an exponential!

Contopoulos, Nathanail, Pugliese 2014

See poster



  

Following the central engine activity

Nathanail & Contopoulos 2015

See poster



  

The end



  

Following the central engine activity



  

Following the central engine activity



  

Green line: zero charge surface 
+  -  Charges

a parallel electric field will accelerate particles

E ||



  

Electrovacuum

α = 0.999

Nathanail & Contopoulos 2014
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