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Continuum spectrum from black hole accretion disc holds enormous informa-

tion regarding the strong gravity regime around the black hole and hence about
the nature of gravitational interaction in extreme situations. To explore them

I will discuss effects of these alternative theories on the black hole continuum

spectrum in an explicit manner. In the scenarios under consideration we have
shown that there can be signatures sculptured on the black hole continuum

spectrum, distinct from the standard general relativistic scenario. Interest-
ingly, all these models exhibit black hole solutions with tidal charge parameter

which can become negative, in sharp contrast with the situation in general rel-

ativity. Using the observational data of optical luminosity for eighty Palomer
Green quasars we have illustrated that the difference between the theoretical

estimates and the observational results gets minimized for negative values of

the tidal charge parameter, signaling the possibility of higher dimensions or,
scalar hair at play in those high gravity regimes.
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In this talk our main aim was to understand the distinctive signature

of alternative gravity theories in the context of black hole continuum spec-

trum. In particular we were mainly interested in possible effects on the

electromagnetic emission from accretion disc around black holes due to

presence of higher dimensions, higher curvature as well as scalar hairs in

the theory. We have discussed three such possible scenarios — (i) Higher

dimensions manifested by modification of lower dimensional gravitational

field equations, (ii) Einstein-Gauss-Bonnet gravity in higher spacetime di-

mensions modifying black hole solutions in four-dimensions and finally (iii)

scalar hairs in black hole spacetime, inherited by Horndeski (or, generalised

Horndeski) models. Interestingly in all the three scenarios, black hole solu-

tions inherit tidal charge parameters which can be negative, in contrast with

the Reissner-Nordstŕ’omscenario. Thus if the sign of tidal charge parameter
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can be estimated by some means it will provide an interesting window to

look for possible signatures of these alternative gravity models.

For this purpose, we have used the continuum spectrum emanating from

accretion disc around supermassive black holes for this purpose, where the

effect of gravity theory beyond Einstein is most prominent and the imprint

of tidal charge parameter on the continuum spectrum can be estimated.

Keeping this in mind, we have studied 80 quasars harboring supermassive

black holes and have provided a qualitative estimate of the difference be-

tween theoretical and observational results, showing a minimization of error

for negative values of the tidal charge parameter. We have made this state-

ment more quantitative by discussing several estimators of errors — (a)

reduced χ2, (b) Nash-Sutcliffe Efficiency, (c) index of agreement and mod-

ified versions of the last two respectively. Most interestingly, all of them

points towards a negative value for the tidal charge parameter, minimizing

deviation from observations. This may indicate emergence of alternative

gravity models harbouring black holes beyond Schwarzschild. The models

with extra dimensions as well as scalar hairs are seemingly two such natural

choices.

The above analysis opens up new observational avenues to explore,

such as, measurement of strong gravitational lensing using VLBI, or un-

derstanding the gravitational waveform emanating from collision of two

black holes with higher precision (e.g., using Advanced Laser Interferometer

Gravitational-wave Observatory or Laser Interferometer Space Antenna)

and their implications on these alternative gravity theories. It may also

be worthwhile to explore the robustness of our result in more detail, e.g.,

whether the conclusion is affected if one considers some other sample of

supermassive black holes or, how much dependent the results are on the

statistics. Further, one can search for other alternative gravity theories,

such as, gravity with torsion, pure Lovelock theories and f(R) theories, in

a similar context. We are currently pursuing some of these aspects and will

possibly report elsewhere.
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