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1 Introduction

Below is the verbatim referee report for Foundations of Physics on the sub-
mitted manuscript which has subsequently been published as “Quantum For-
malism with State-Collapse and Superluminal Communication”, Foundations of

Physics, 28 131 (1998). The report was sent in TEX with a few errors in TEX
editing which I corrected to what I felt was the referee’s intent. Since the final
text and the page numbers have changed, I provide in italics and braces follow-
ing the the referee’s page and line indications, the relevant identification in the
published manuscript. I also indicate, in italics and braces at the end of the ref-
eree’s paragraphs any relevant information when the referee’s comment refers
to a passage no longer present or somewhat modified in the final text. Such
changes should not be construed as necessarily due to the referee’s comments.

2 Report

Referee Report on ”Quantum Formalism and Superluminal Communication” by
G. Svetlichny

This paper contains a number of critical errors that will have to be corrected
before it can seriously be considered for publication. I list the errors below.

The title is inappropriate I suggest ”The Collapse postulate, the Copenhagen
Interpretation, and Superluminal Communication,” {The title was changed.}

In the abstract, the last sentence is misleading. I recommend it be stated,
”This suggests that the Hilbert space model of quantum mechanics with a col-
lapse postulate has its origins in space-time structure.” {The abstract was largely

rewritten.}
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p 2, ℓ -6 to -4; This is contrary to quantum theory. They will have wave
packets. The average velocities will be opposite, {Text no longer present.}

p 2, ℓ -4 to -2: {p. 133, ℓ -12 to -11.} If you throw away Bose or Fermi
symmetrization, you have disallowed the states to be ”one up, one down,” which
will play a role subsequently. And, what about the spin-statistics theorem?

p 2, ℓ -2: {p. 133, ℓ -11.} ”identical. Nevertheless”

p 3, ℓ 1: {p. 133, ℓ -9.} ”which is at least three.” You are disallowing photons,
which is what the paper is really all about. You also disallow spin 1

2
systems.

p 3, ℓ 1: {p. 133, ℓ -8.} ”In what follows[,] we assume that the density

operator is a vector state and that its wave· · ·

p 3, ℓ 6: {p. 133, ℓ -4.} This is a very special Ψ, it not having any coefficients
other than 1

√

N
. What is the experimental situation you have in mind? Ψ will

also depend on momentum or configuration space, which you have suppressed
thanks to the statement, ”We focus only an the internal part.” This would
have to be symmetric for the rest of the wave function to take up the proper
symmetry.

p 3, ℓ8 to 9: {p. 133, ℓ -1.} ”· · ·we can measure a non degenerate observable
with this eigenbasis.” This is not consistent with ”continuous spin,” for example.
The difficulty is connected with the ”focus only on the internal part.” If you
consider also the part of Ψ having the momentum/configuration variable, you
will have a problem.

p 3, ℓ 9 to 12: {p. 134, ℓ 1.} From Swift and Wright: ”The measurement
of the spin component of the particle in the xi direction is represented by an
operator si in this Hilbert space,” This is in fact wrong. See [P. Busch and F.
Schroeck, Foundations of Physics, 19, (1989), 807.]

p 3, ℓ 12 to 14: {p. 134, ℓ 5.} (”apparati” should be in the plural.) Consider
the measurement of spin 1

2
. The analysis of the Stern-Gerlach apparatus tells

you that regions of the screen measure various spins, but never a pure spin
projection, due to the effect of the space and momentum parts of the wave-
function.

p 3, ℓ 14 to 16; The ”Copenhagen” projection postulate is introduced and is
one of the major inputs to this paper. But in the next line, the author states,
”These are fairly straightforward and generally accepted assumptions within the
Copenhagen school.” Is the author stating that all of these statements will be
assumed? If so, the list of assumptions will have to be reformulated, beginning
on page 2, line -6. State: ”The following set of hypotheses will be: assumed: · · ·”
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{Text was rewritten.}

p 3, ℓ -6: I suggest that this line begin a new paragraph and that it read,
”The assumptions of the ”Limited Copenhagen Hypothesis” are generally ac-
cepted · · ·. Is this school now vacuous? {Text was rewritten. What was origi-

nally called the “Limited Copenhagen Hypothesis” is now called the “Neighbor-

hood Hypothesis”.}

p 3, ℓ -5 to -4: ”We call · · · a part of the world” is not what makes it limited.
It is limited because it applies only to some approximation. That will lead to
difficulties later in the paper. {Text was rewritten.}

p 4, ℓ 1 to 4: {p. 133, ℓ 8.} Change ”due to” to ”given the.” You are
assuming the collapse postulate. ”But this does not preclude Lorentz covariance
of observable probabilities. It seems that it does preclude covariance! If this is
false, then prove it. As for references 13 and 14, reference 13 is by Aharonov
and M. Vardi and is on the ”Meaning of an Individual ‘Feynmann Path’.” It
is perhaps the wrong reference. Y. Aharonov and D. Z, Albert in Phys. Rev.
D. 24, 359–370, wrote the first of the two papers of which Phys. Rev. D,
29, 228–234 (1980) is the second. In the first of these two papers, collapse is
taken to be instantaneous, while ”instantaneous at t = 0” is not an invariant
concept. Hence the problem. But it seems that the authors haven’t heard of
G. Hegerfeldt’s theorem [Phys. Rev. D 10 (1974), 3320; Phys. Rev, Lett, 54
(1985), 2395; and G, H. and S. N. M. Ruijsennars, Phys. Rev. D 22 (1980), 377],
which makes all this discussion meaningless except for an instant in terms of one
frame. In the second paper, the authors state, ”The covariance of relativistic
quantum theories reside exclusively in the experimental probabilities, and not in
the underlying quantum states. The states themselves make sense only within a
given frame, or, more abstractly, along some given family of parallel space-like
hypersurface.” This is granted the various assumptions of that paper. {Part of

text rewritten and location changed.}

p 4, ℓ 4 to 5: {p. 133, ℓ 10.} ”What the Copenhagen theory lacks is this
manifest covariance while being able to provide for covariance of measurable
magnitudes.” This needs explaining if it is to make any sense at all. You are
destroying covariance when you invoke collapse. How can it be restored? {Text

slightly rewritten and location changed.}

p 4, ℓ 11 to 14: {p. 134, ℓ 12 to 16.} The operator is more than one with
eigenvectors h1, · · · , hn, even granting no dependence on the momentum/con-
figuration space. It also would have to be weighted uniformly to get a uniform
distribution of the g ⊗ h Even at that, you are assuming a gemenge [sic] for the
outcome.

p 4, ℓ -9, {p. 134, ℓ 16.} “the part of the system that is in arm B” is not
meaningful if the Bose or Fermi statistics is used, and even if it isn’t; when a
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system is in a tensor product state, you can’t. logically separate the state into
the part “here” and the part “there.” It is one big compound system. You may
only measure “here” and “there” by means of a tensor product of operators.

p 4, ℓ -3; {p. 134, ℓ 22.} ”A could, by changing his observable unitarily and
assuming again the projection postulate, induce · · ·

p 4, ℓ -4: {p. 134, ℓ 22.} Define ”D is a frame function.” {The referee

possibly meant ℓ 20.}

p 5, ℓ 12: {p. 134, ℓ -7.} What does ”conventional” mean? If nothing,
delete it. If so, say what you mean.

p 5, ℓ -6: {p. 134, ℓ -2.} You have already ruled out photons,

p 6, ℓ -10: {p. 135, ℓ 2. of narrower text.} ”of an EPR apparatus is consistent,
and” {Some text was changed.}

p 7, ℓ 5, 6: {p. 136, ℓ 4, 5.} Don’t equate ”quantum mechanical formalism”
with ”Copenhagen interpretation of quantum mechanics.”

p 7, ℓ 11: {p. 136, ℓ 10.} Here you mean ”quantum formalism with the
projection postulate” for Piron. Ludwig was not so clear, but it is true that there
is no known justification of quantum mechanics without assuming a Hilbert
space formalism. Assuming a Hilbert space, one can get quantum mechanics.
{Some text was changed.}

p 8, ℓ -9 know → known {p. 136, ℓ -5. Text corrected.}

P 8, ℓ 8 to 9: {p. 136, ℓ -4.} What do you mean by ”non-linear quantum
mechanics”? It is not ”logically plausible” in my mind. It is excluded by the
very nature of quantum mechanics. Explain what you mean, especially since
you then give references. Explicitly quantum mechanics is a theory in a Hilbert
space. What could a non-linear quantum theory be?

p 9, ℓ11 to 12: {p. 137, ℓ 4 of Sec. 3.} The photon was excluded from
the Limited Copenhagen Hypothesis. {“Limited Copenhagen Hypothesis” was

renamed “Neighborhood Hypothesis”.}

p 9, ℓ 12: {p. 137, ℓ 5 of Sec. 3.} This is the singlet state only when V ,
with the corresponding H, is given no particular orientation. Thus, V (and H)
has no particular meaning.

p 9 and 10: {p. 137, ℓ 14 of Sec. 3.} What if no non-randomizing polarizer
exists?

4



p 10, ℓ to -2: {p. 138, ℓ4 to 7 of Sec. 4.} You did not do what you claim.
One always worked with what you called the ”Limited Copenhagen Hypothesis,
which is not certain to exist. {“Limited Copenhagen Hypothesis” was renamed

“Neighborhood Hypothesis”.}

p 11, ℓ -4 to -3: {p. 138, ℓ -8 to -7.} You assume that there is no Lorentz
covariance?

p 12, ℓ 1 to 3; {p. 138, ℓ -4 to -1.} There is more to Lorentz covariant e
than ”boundary conditions on the solutions to dynamic equations.” It is hard
to see how such a consistent theory could exist.

p 12, ℓ 5: {p. 139, ℓ 2.} “Entropy is intimately tied to information” through
measurement! It is just this measurement which you cannot ignore.

p 12, ℓ 12: {p. 139, ℓ 8.} A channel doesn’t create entropy. You have to
measure what is in the channel.

p 13, ℓ 12: {p. 139, ℓ 8.} ”there is” {Probably a correction incorporated

into the text.}

p ℓ 4 to 7: What do you mean? {p. 139, possibly lines -16 to -13. Apparent

typo’s in the referee’s page and line indications.}

P 13, ℓ 13 to 14: {p. 139, ℓ -9.} What do you mean by ”a non-entropic
superluminal communication process · · · Lorentz covariant”?

P 17, ℓ -7: {p. 142, ℓ 8.}(quantum) formalism under the ”Limited Copen-

hagen Hypothesis.” {“Limited Copenhagen Hypothesis” was renamed “Neigh-

borhood Hypothesis”.}

p 18, ℓ1: {p. 142, ℓ 15.} A test of ”Limited Copenhagen Hypothesis”?
There have been lots. Thee[sic] has, however, been no discrepancy with quantum
prediction. Here you seem to be talking about quantum mechanics in general,
in which case you don’t have (ISC (→) UQF). These two concepts are mixed
on this page and the next. {“Limited Copenhagen Hypothesis” was renamed

“Neighborhood Hypothesis”.}

p 19, ℓ-10: {p. 143, ℓ 2 of Sec. 5.} Ordinary Hilbert space quantum me-
chanics includes many non-local phenomena. You haven’t touched on that.

P 19, ℓ -1 and p. 20, ℓ 1: {p. 143 ℓ 10 of Sec. 5.} This has been done in
[V. Guillemin and S. Sternberg, Symplectic Techniques in Physics, Cambridge
Univ. Press, N.Y., 1991] and [F. Schroeck, Quantum Mechanics on Phase Space,
Kluwer, 1996] and other places.
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P 20, ℓ 1 to 7: {p. 143, ℓ 12 to 18 of Sec. 5.} You are no longer talking
about quantum mechanics. Besides, why introduce quantum logic?

P 20, ℓ 9: {p. 143, ℓ 20 of Sec. 5.} of Hilbert space under the ”Limited

Copenhagen Interpretation” and the · · · {“Limited Copenhagen Hypothesis”

was renamed “Neighborhood Hypothesis”.}

P 20, ℓ-10 to -9; {p. 143, ℓ -9.} In quantum logic, there is no tensor product:
therefore, one can’t define even a two particle structure. See[D. J. Foulis and M.
K. Bennett, Order, (1994)J.] (I don’t have the complete ref.) Guz was unaware
of this when he died.

p 22, ℓ 3 to 6: {p. 144, ℓ -12 to -9.} You can’t discuss the tensor product
for compound systems within quantum logic.

P 24, ℓ -9 to -8: {p. 146, ℓ 9 to 10.} see comment, p 19, ℓ -1
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