
Braun, Asenjo, and Mahajan Reply: Our Letter [1],
exploring light wave instability driven by recently identi-
fied nonzero “quantum vorticity,” is a model calculation, by
design. The focus is on deriving a very striking physical
effect for classes of “generic” parameters (density regimes).
Although the conceptual possibility for such an effect was
duly demonstrated, there are two important points that
should have been stated in the Letter:
(i) The conceptual calculation is robust in the sense that

the structure of the system is independent of the absolute
magnitude of S although there could be quantitative (even
large) change if the absolute value of S was changed.
(ii) As correctly pointed out in the Comment [2], Pauli

blocking will bring down the magnitude of the instability
drive by the factor α ¼ T=TF. If we were thinking ahead of
a concrete physical system, Pauli blocking correction
would have been incorporated in the calculation of the
growth rate. It would constrain the parameter regime where
this first basic calculation could be applied as it is.
Pauli blocking, determining the effective density of the

dynamic electrons, not only decreases the overall quantum
vorticity (by reducing the average S), it also decreases the
effective collision or damping frequency. With Pauli block-
ing, the new growth rate ΓPB ¼ αΓold. The collision
frequency adjusts as (see, for example, [3])

νee ∼
kBT2

ℏTF
; (1)

yielding the ratio

νee
ΓPB

∼
kBT2

αℏTFΓold
; (2)

but because α ≈ T=TF, TF drops out, and we find

νee
ΓPB

∼
kBT
ℏΓold

. (3)

This ratio, could, in principle, be less than unity for some
class of systems in some range of parameters, for example,
for sufficiently low temperatures. That the Fermi gas must

obey the Pauli principle, and that quantum averages must
use a properly antisymmetrized wave function, was, for
instance, emphasized in our publication [4]. The Fermi gas
has other correlations, too. In fact, there could be fluctua-
tions that create effective collisions, etc., that could affect
stability calculations. In order to evaluate the growth rate
for an experiment on metallic conductors or what we have
called solid state systems, considerable more effort is
needed and we are currently exploring such systems to,
more accurately, map out the regime of interest.
We end by remarking that the very high frequency and

reasonable growth rates of the modes make it likely that
many qualitative features of these results will be preserved.
We also believe that quantum vorticity, underwriting the
generality and strength of our results, is a very rugged,
beautiful, and important construct that combines, just so
seamlessly, with the existing notions of fluid vorticity and
the generalized fluid-field vorticity. It is hoped that enough
people, with much more knowledge of materials, will be
stimulated (as were the authors of this Reply) and contribute
to the next stage of development.
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