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number of issues relevant for observed pulsar glitches, relying on the modelling
To
it may
concern. in the star’s high-density interior. The thesis is based
of whom
superfluid
components
on four published papers, summarized in a detailed introduction. The material is
This
is astandard
letter supporting
postdoc
of Cesar
Lopez-Monzalvo.
of the
I would the
expect
from application
a PhD thesis,
and there
are certainly a
sufficient number of new ideas and results to warrant the award of the degree. In
Cesar
been my PhDIstudent
for need
the last
years.
to Southampton
termshas
of presentation,
feel I only
to three
comment
onHe
thecame
introduction
as the having
four papers
already
passed
through
peerthat
review
andgood
(most
of the)
completed
his have
MSc at
Imperial
College,
a course
pushes
students
very hard.
typographical issues and minor mistakes have been resolved in the process. The
The
Imperial is
course
with a strong
underpinning
in mathematical
introduction
clearprovided
and fairlyCesar
well written.
It provides
a useful summary
of the physics;
inresults
particular
cosmology andthat
the the
quantum.
During
hison
time
in therelativity,
papers, demonstrating
candidate
is well
topinofSouthampton
the
material.
couldexcellent
point to progress
some minor
issues but will
not doinsofundamental
as
Cesar
has Imade
on agrammatical
set of truly challenging
problems
they do not cause confusion. The presentation is of a good enough standard and
physics.
theopinion)
publication
twodiscussion
original research
papers, and
another two
the key This
pointhasis led
(intomy
thatofthe
demonstrates
a clear
understanding
of the
material
in thedemonstrated
thesis.
are
in preparation.
The
first paper
the existence of a so-called two-stream
Theinfour
published
papers cover
a range
issueswas,
relevant
instability
relativistic
multi-fluid
systems.
Theofresult
more to
or the
less,pulsar
obvious given
glitch problem, adding to other recent work in the literature. There are novel
the
existence
of paper
such instabilities
in Newtonian
but Cesar’s
analysis
aspects
to each
and combined
they make gravity,
for an interesting
read.
While elegantly
they do not solve
they
contribute
to our
demonstrated
both the
the problem,
similarities
andclearly
differences
between
the understanding
two cases. The–work also
especially
of the
link between
theory
first heat
paper
formed
a useful
foundation
for Cesar’s
mainand
PhDobservations.
project which The
concerns
conduction
contributes a novel discussion of vortex fronts, an idea I found particularly
inappealing.
the framework
of Einstein’s
general arelativity
is an outstanding
The second
paper develops
relativelytheory.
simpleThis
toy model
for glitches, problem
the results
of which
shed
the since
somethe
of 1970s.
the dynamical
issues
of theeffort (the
where
not much
progress
haslight
beenon
made
In my view,
Cesar’s
problem. The third paper – an real tour de force – works out the local wave
first part of which was published in Proc. R. Soc. London) promises future breakthroughs
behaviour in the dissipative two-fluid model at a level of detail I am not sure I
that
willbe
be willing
important
for a on
range
of applications
ranging
from
astrophysics
would
to take
myself.
The results
extend
previous
effortsand
andcosmology
provide
new insights
intothe
themodelling
role of turbulence
forThere
wave are
instabilities;
a very
to
high-energy
physics and
for colliders.
also close connection
with
interesting problem. Finally, the fourth paper considers different
fundamental issues like the thermodyncamical arrow of time. Basically, Cesar’s work has
phenomenological nonlinear forms for the all-important vortex mutual friction.
prepared
the ground
range ofexplanation
very exciting
has also developed
the
The results
suggestfor
a apossible
forapplications.
the bimodalHedistribution
of
observed glitchand
events.
I amskills
not wholly
convinced
that
thischallenges.
is the final answer,
understanding
technical
required
to take on
these
but there is no doubt that the work presented here provides a useful step in the
Cesar
been an
excellent
student,
certainly
among
best
that I have had
right has
direction.
Overall,
the work
presented
in ranking
the thesis
is of the
a high
academic
standard
and
should
be
sufficient
for
the
award
of
the
degree.
the pleasure to supervise. He takes on hard problems with enthusiasm and asks probing
Summing up, I consider the doctoral thesis of Vadym Khomenko to be a
questions.
In writing up
hismeets
PhD the
thesis,
he isprescribed
also demonstrating
good
level of scientific
valuable contribution
that
criteria
by the lawa for
a doctoral
maturity; his level of presentation and attention to detail is impressive. It may be somewhat unfortunate that Cesar’s PhD research concerns fundamental physics at the interface
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