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Stellingen
behorende bij het proefschrift

Transport coe�cients and low energy excitations

of a strongly interacting holographic �uid

1. In the situation where additional degrees of freedom are added to a hydro-
dynamical system, the shear viscosity is de�ned through the constitutive
relation, not the Kubo formula derived for a relativisic �uid.

Chapter 3

2. Before declaring results from holography to be “universal", one has to
make sure that these do not rely on the �ne-tuning of the equation of
state or the coupling constants.

Chapter 4

3. Magnetohydrodynamics is a theory of dissipative strings, not of charged
particles and photons.

Chapter 5

4. Gauge/gravity duality can be useful for studying macroscopic properties
but is useless for extracting microscopic information unless one is inter-
ested in supersymmetric quantum �eld theories.

Chapter 1

5. Despite its widespread usage, the ideal �uid is unstable: it is highly sensi-
tive to initial conditions. For example, in the simplest model of the Earth’s
atmosphere, the deviations grow by a factor of 105 in 2 months.

V.I. Arnold & B.A. Khesin,
Topological Methods in Hydrodynamics, Springer 1998



6. Hydrodynamical �uctuations, such as long-time tails, cannot be observed
in a �eld theory with a classical gravity dual. Instead, they are intrigu-
ingly connected to quantum gravity corrections. This connection has
largely been ignored in the literature.

e.g. P. Kovtun & L. Ya�e, Phys.Rev. D 68 02 (2003) [arxiv:hep-th/0303010]
and S. Caron-Hout & O. Saremi, JHEP 11 013 (2010) [arxiv:0909.4525]

7. From the condensed matter point of view, one of the most interesting
aspects of entanglement entropy is topological entanglement entropy. In
the holographic literature, a topological term is often mentioned in the
introductions as a motivation to study the entanglement entropy but has
almost never been the main focus.

A. Parnachev & A. Pakman JHEP 07 097 (2008) [arxiv:0805.1891]
and A. Parnachev & N. Poovuttikul, JHEP 10 092 (2015) [arxiv:1504.08244]

8. A popular toy model for weak momentum relaxation, where only the con-
servation of momentum is modi�ed (taking the form ∂µT

µi = −ΓT ti),
cannot reliably capture dissipative properties. This is because it ignores,
by construction, the correction from momentum relaxation to the consti-
tutive relation.

S.Hartnoll, P.Kovtun, M.Muller & S.Sachdev,
Phys.Rev. B 76 144502 (2007) [arXiv:0901.0924]

9. Despite being trained to be logical, scientists are still highly susceptible
to arguments from authority.

Nick Poovuttikul
Leiden, 16 November 2017


