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Orafun collaboration between theorists observer
physicists astronomers with potentialimplications
for both our theoretical understanding
future spaceVLBI observation of

black holes
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the talk not given
Asymptotic symmetries give powerful recursio

recursion relations for gauge gravity celestiaPcs Dress IOPES
Osacz.IOabzczdnfzab.fzfbftazfzdrcs.ba 2

in some cases completely determiningthem

to appear
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Much of this was worked out in a
different form by Jim Bardeen in
the 70 s who wrote

It is conceptually interesting if no
astrophysically very important

to

calculate the precise apparentshape
of the black hole unfortunately ther
seems to be no hope of observing
this effect J Bardeen 73 74

Hope for string theorists to g



From Leo Stein’s Homepage:



From Leo Stein’s Homepage:
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Astrophysical computations of observer screen
brightness use backward ray tracing integration
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Photonshell

order parameter
Log brightness divergence on ringEffective theory of photon ring describes
image GRIND mattersource
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Selfsimilarmirrorimages oftheuniverseconverge in the photonring



Photon ring wedding cake
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Each layer is exponentially sharper
dimmer Can we ever observe



Possibly YES because long baselines
high imagefrequencies
Vlad'S day I e'TT

oefer
nishggrepenfeatureswa.ggq

Ibdt
subringsdominate
at longer base lines qqq
putting in the numbers nsaVLBI more like naked eye than blurryphoto
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Conclusion
The photon shell around a BH and

its ringimage have a rich 4 universal
structure reminiscent of a critica

system Observing this fine structure

requires very long interferometric
baselines This may be possible

for

next generation EHS extensions with
dishes in orbit or on the moon


