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Summary

We perform 1D GRPIC simulation for pair cascade 
around stellar mass black holes.

As a case of supermassive black holes, 
quasi-periodic oscillating gap opens at the null 
surface of Goldreich-Julian charge density.  

Observations by Fermi/LAT could detect the curvature 
radiation caused by electromagnetic pair cascade 
around stellar mass black holes with low accretion rate.
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G‰Where and how are plasmas injected?
G‰How does the injection mechanism probe?

Plasma Injection Problem
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n± ! nGJ
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G‰Large σ (>> 1)
G‰Non-ideal MHD condition
G‰Non-neutral charge
G‰Particle acceleration
G‰Pair creation
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Electromagnetic Cascade

→ Particle simulation

IC310 TeV flare with rapid variability
δt < 0.2 r! /c

→ Observational evidence
for particle acceleration
at sub-horizon scale?
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Unscreened E-field

Flux doubling timescale

Accretion rate
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EM Cascade for Stellar Mass BH
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Pair starved condition for stellar mass BH
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Bondi accretion rate from the ISM
<latexit sha1_base64="mUpXeAAZocwJM66MobDEjQTHrMA="></latexit>

úm ! 4 " 10! 3n2M 1V ! 3
6

Significant number of isolated BHs could be pair starved.

Candidates of un-ID gamma-ray sources. 5"67&'()
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1D PIC Model

Calculation
domain

G‰=97$*1/+$4/'()+#",&#,"1: the gap extends along a poloidal 
magnetic surface as a function of θ.
→ Ignoring any MHD waves, considering only plasma oscillations.

G‰>01)3'-)&4/+#$#,#1+)')+*'(()7$+#,"?'/&1.
→ The activity does not significantly affect the global structure 

(the B-field geometry and the angular velocity).

G‰@+4#"4-$&)"'7$'#$4/)%$1(7)(from accretion disk) for seed photons.
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Accretion disk

Is(x
µ, ✏s,⌦s) = I0(✏s/✏s,min)

�p, ✏s,min < ✏s < ✏s,max
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Mass Dependence
B-field Maximum 

Lorentz factor
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Model Parameters
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Calculation
domain
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Accretion disk

Is(x
µ, ✏s,⌦s) = I0(✏s/✏s,min)
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Light Curves
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Detectability
<latexit sha1_base64="IaoQUsIOvE1T97HHZkbT7Th8OVU="></latexit>

M = 10M ! , BH = 2 ! ! 107 G, "0 = 30, #min = 10" 6

@30 GeV

@1 TeV

Curvature radiation

Inverse Compton scattering
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Discussion
G‰Pair creation by curvature photons *:"$'@"/0.I,#,I'./'$%,'0.>?<7$."/4

Condition for continuous injection by curvature photons 
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We will include these in the future works.

Escapable photon energy for magnetic pair creation
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