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The article in H] has recently come to our attention. It makes a number of
extraordinary claims that each contradict well established facts in several fields,
ranging from atomic and molecular physics to superconductivity and superfluidity,
with practically no supporting evidence. We think it worthwhile to rectify the
literature with this comment.

Already the title of the paper announces a couple of truly revolutionary discov-
eries, if they had been correct. Superfluidity has to date been observed in liquid
helium-4 below the lambda point of 2.17 K at ambient pressure [2]. Even below
that temperature the superfluid fraction is only reaching 50 % around 1.9 K. For
the helium-3 isotope superfluidity occurs around 2 mK [2]. The paper of Holm-
lid and Kotzias makes the remarkable claim of a range of transition temperatures
between 405 K and 725 K.

The claim is thus that the quantum effects observed by the scientific community
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production of liquid helium by Kamerlingh Onnes, should exist at temperatures
exceeding the melting points of lead.

Also a transition temperature to superconductivity is claimed to be bracketed
by these values. This is a truly remarkable statement, even if the claim were only
that hydrogen is superconducting at all, not the least if this is measured in the
time-of-flight experiments described.

An inspection of the evidence presented by Holmlid and Kotzias does not in our
opinion warrant any conclusions of such truly historical magnitude. Or in fact of
any value for a superconducting and superfluid transition at all. The experimental
results presented by the authors consist of four time-of-flight spectra. They are all
of rather poor resolution, with large amounts of unresolved intensity at late times.
These later peaks have some structure but none that can be identified with any kind
of certainty, and their widths are on the order of their mean flight times. Even the
single peak that is seen around 500 ns flight time is not particularly well resolved. It
is simply not possible to conclude much from data of this quality. In particularly any
conclusion that some superfluid state exists on the substrate is completely detached
from the experimental data presented. In our experience the spectra rather look like
the manifestation of a charging effect in the equipment, although other instrumental
artifacts may also contribute. We think some care should have been exercised by
the authors before adopting the boldest possible interpretation for the spectra.

The authors reiterate their interpretation of their poorly resolved spectra as
representing the kinetic energies released in a Coulomb explosion and their claim
that this energy appears as the result of the breakup of pairs of point charges. They
then use the observed energies as a measure of the distance between these two charges
(see their Eq. 1). Apart from the experimentally very shaky ground on which this
claim is based, it is close to impossible to reconcile with energy conservation. The
authors claim an energy release of 640 eV of their postulated compounds, based
on this argument. This is supposed to be the electrostatic repulsion between two
hydrogen nuclei. If this matter were stable in the neutral state before exposure to the
laser pulse, as claimed, this positive energy should be compensated by at least the
same amount of negative energy supplied by the electrons. Otherwise the compound
would not be stable and in particular definitely not the ground state as claimed by

the authors. The authors’ assignment requires that the electrons absorb at least 640



eV in order to produce the charged particles. The authors fail to explain how an
energy of this magnitude is imparted to the molecule. In fact, they even explicitly
state that the electrons are easily removed by the laser pulse, and seemingly ignore
the question entirely.

The extremely well tested and well understood quantum theory of matter, and
atoms and molecules in particular, excludes any behavior of the kind suggested by
Holmlid et al. For example, the hydrogen molecule is known from spectroscopy
to have an equilibrium length of 0.74 AJ4]. Any reduction of this distance to the
proposed 2 picometer grossly contradicts all this knowledge. This should even be
clear from an understanding of quantum mechanics at an elementary level B]

But even disregarding the arguments based on the huge literature on molecular
structure and quantum mechanical arguments, one can easily see that the claimed
molecular structures are not the stable ground state phase of hydrogen. Hydrogen
has been liquified for decades and its phase diagram is well known. Nowhere does a
phase with the claimed extremely high density appear.

We must also point out that the postulated existence of the ultradense hydrogen
considered by the authors as a form of Rydberg matter is a rather blatant contradic-
tion in terms. The word Rydberg implies that atoms have been excited to high-lying
states, with their concomitant large principal quantum numbers and sizes. Principal
quantum numbers of at least four or five are involved. The known large physical
dimensions of Rydberg states are now postulated by the authors, without any argu-
ment, to be converted into extremely small values, more than an order of magnitude
smaller than the Bohr radius. Everything known about the behavior of the hydro-
gen atom and its quantum states, as well as its binding to other atoms, disagrees
with this postulated behavior. In addition, the high orbital quantum numbers re-
sponsible for Rydberg states are willy-nilly eliminated by the authors who instead
ascribe these states to spin excitations with total spins of a few units of Planck’s
constant.

In summary, the cited paper contains a string of incredible claims about new
physics. The claims are based on evidence which with the best of wills can only
be considered very flimsy, and can only be made with a complete disregard of well
established scientific facts.
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