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General relativistic ray-tracing bridges the
gap.. e s R
general relativistic
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Current GRMHD"* Caveats

1. only evolves protons = electrons added in
post-processing
a. Added electrons are thermally
distributed
2. "Floor" plasma’injected for numerical stability
at regions of high magnetization. (fow density)
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Total density p

Current GRMHD"* Caveats

1. only evolves protons = electrons added in
post-processing
a. Added electrons are thermally
distributed
2. "Pair" plasma proxy injected at regions of high
magnetization




GRMHD

dynamic refinement to
resolve:
o jet funnel, sheath
o magnetic
instabilities
maximum resolution: Nr i
xNO xN¢p = 6224 x 2208

%0 0 20 0
A
x 2496 e - e
4 .! 7
j 20 > = /VT AL \\
x T
/ 04 ¥ X{ \é \¥¢ \}
S R
':'; ij“ |~ YAl a uffv‘ 'A.. X
= [ S A ¥
PEEN -104 \}K e v, ;
w 4 o wl X :%: v //
[ L >
i - /
30 20 10 0 10 20 3

7

Praharaj+ 2026, in prep.




Modifying our Standard” Parameters

Pair Injection
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Disk & Injected Pairs

2. Inject pairs with power-law
distribution

Ray-tracing Regions

1. Standard magnetization region
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Modifying our Standard* Parameters
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t = 7200 t, (Mid-Eruption)
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Conclusions

How can the injection of “floor" plasma affect simulated images?
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Conclusions

1. treating injected material as non-thermal (power-law) has a negligible effect
on resulting image for standard ray-tracing regions both durlng and oufside
flux eruption/reconnection events
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Conclusions

1. treating injected material as non-thermal (power-law) has a negligible effect

on resulting image for standard ray-tracing regions both durlng and oufside
flux eruption/reconnection events

2. Inclusion of high-o regions may make pair
plasma effect non-negligible, especially
mid-eruption events

*For this set of parameters!
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Conclusions & Upcoming

1.

treating injected material as non-thermal (power-law) has a negligible effect
on resulting image for standard ray-tracing regions both during and outside
flux eruption/reconnection events |

Inclusion of high-o regions may make pair

plasma effect non-negligible, especially
mid-eruption events
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For the future:

Simulated spectrum (MAD, 0.94)
e  Observed spectrum (M87 2017)
EHT frequency (230 GHz)
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GRMHD Simulation Setup

e initial base grid: logarithmic radial spacing with Nr xNO xN¢ =778 x 276 x 312
o Minimum 10 cells per MRI length
e dynamic AMR to resolve:
o jet funnel
o jet sheath
o magnetic instabilities »
e maximum effective resolution: Nr xNO xN¢ = 6224 x--‘2’2O
e Fishbone-Moncrief torus: inner edge at Rin = 20rg anc pressure maximum oT :
Rmax = 4lrg . L e
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