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Abstract:String-inspired models are often believed to provide an interesting framework
for quantum gravity and force unification with promising prospects to resolve issues like
dark matter and dark energy, which cannot be satisfactorily incorporated within the
framework of general relativity (GR). The goal of the present work is to investigate the
role of the Einstein-Maxwell dilaton-axion (EMDA) gravity arising in the low-energy
effective action of the heterotic string theory in explaining astrophysical observations, in
particular, the high-frequency quasi-periodic oscillations (HFQPOs) observed in the
power spectrum of black holes. EMDA gravity has interesting cosmological implications,
and hence it is worthwhile to explore the footprints of such a theory in available
astrophysical observations. This requires one to study the stationary, axi-symmetric
black hole solution in EMDA gravity, which corresponds to the Kerr-Sen spacetime.
Such black holes are endowed with a dilatonic charge while the rotation is sourced from
the axionic field. We investigate the orbital and epicyclic frequencies of matter rotating
in the Kerr-Sen spacetime and consider several well-studied QPO models in this work.
We compare the model-dependent QPO frequencies with the available observations of
five BH sources, namely, XTE J1550-564, GRS 1915+105, H 143+322, GRO J1655-40
and Sgr A*. Our analysis provides constraints on the spins of the aforesaid black holes
which, when compared with previous estimates, enables us to understand the
observationally favored QPO models for each of these sources. Further, from the
current data, the EMDA scenario cannot be ruled out in favor of general relativity. We
comment on the implications of our findings and how the present constrains compare
with the existing literature.
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