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The GR pulsar equation
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The GR pulsar equation
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* The pulsar light cylinder: rsinf =c/o

* The electric current /(') must be determined self-
consistently
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The GR pulsar equation

oz_l(w — Q)w = +1

» The black hole possesses two light surfaces

* The electric current /(') must be determined self-
consistently together with the angular velocity of the
magnetic field o('P)

Contopoulos, Kazanas & Papadopoulos 2013



The GR pulsar equation
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The GR pulsar equation
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The GR pulsar equation
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The GR pulsar equation
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Reducible rotational BH energy
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Black hole spindown

Epy ~ —02 0% ~ —0?
—t/TBZ

~ €

B, ~ 10" G Tz ~ 1000 Gyr

BZ simulations 1n stationary spacetime (fixed BH spin)
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Black hole spindown

Epy ~ —02 0% ~ —0?
—t/TBZ

~ €

B, ~ 10 G Ry ~ 107 — 10% sec

Collapsar stmulations 1n stationary spacetime (fixed BH spin)



Black hole spindown

Epy ~ —02 0% ~ —0?
—t/TBZ

~ €

B, ~ 10'° G Ry ~ 10 — 100 sec

The “orthogonal” GRB: Contopoulos, Nathanail & Pugliese 2014



Probe of BH magnetosphere
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Are GRBs standard candles?
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Are GRBs standard candles?
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Summary

e The Cosmic Battery: astrophysical magnetic fields
generated at the inner edge of the accretion disk.
The field is held by the inner disk. The return field
diffuses outward through the outer disk.



Summary

* Black hole and pulsar magnetospheres:
* The “membrane” does not teach us much
* Inner Light Surface
 Electric current sheet

e Orthogonal emitters



Summary

* GRBs as standard candles in Cosmology?
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