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Mathematical Framework
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Mathematical Framework
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Analyzing the dispersion relation (homogeneous BEC)
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Sonic Region (hydrodynamic approximation)
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Black Holes in Stepwise BECs
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Black Holes in Stepwise BECs
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Scattering basis
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Scattering basis
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Bogoliubov transformation
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Bogoliubov transformation
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Thermal particle production (at small w)
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Two region model with a sonic region
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Non thermal particle production

1/3

» _VCh—cp [ m
‘SUR,4L| — 9

hwep

Non thermal particle production!

Analogue Gravity in 2026



The Sonic Region
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The thick horizon model
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The thick horizon model
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Conclusions

 Sonic regions are qualitatively similar to subsonic regions (in the
nature of the modes.)

e Sonic regions are quantitatively different to both subsonic and
supersonic regions (fractional powers of frequency)

— dispersion is crucial!!

o If we replace subsonic region with a sonic one, the radiation is no
longer thermal.

e A thick sonic horizon introduces a gray body factor in the Hawking
temperature dependent on a2 when a is sufficiently large.
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