Weak Quantum Theory isn’t that weak
D. Chrastina

| certainly am entertained by Milgrom’s new notion of “theportance of isolation from the external
environment (the consultation) in order for coherence astbberence to bring about the possibility
of cure.” It formalizes the position that homeopaths, arel gople who feel a subjective benefit in
going to them, have lost contact with reality. Indeed, myesignce is that a lack of coherence is
often seen in homeopaths with whom | try to interact. | am aleased to note that Milgrom admits
that “the wave functions of orthodox quantum theory repnesgiantifiably measurable observables
of physical particles. This is not what the ‘wave-functions PPR [patient-practitioner-remedy]
entanglement or WQT [weak quantum theory] [1] representheyTrepresent more qualitative and
subjective observables”. This makes it clear that WQT [2s-biBeeless for answering objective questions
such as “does homeopathy work?”

Quantum mechanics is irrelevant to homeopathy,[6] but yh@ase it seems that Milgrom cannot
even follow the relaxed rules of WQT.[5] Greenbergeal. give the following as their Eq. (19) based
on a gedanken experiment in which a particle at rest at therecefi the apparatus decays into three
similar components each with the same energy [7]:
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Milgrom [8] uses this for his Eq. (1) as a “maximally entarjlstate” between the patienPx),
practitioner Pr) and remedy Rx) each of which are considered to be in either a positive “uptes

(respectively: well, helpful, curative) or a negative “dowstate (respectively: unwell, unhelpful,
non-curative):
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However it is clear that Milgrom misunderstands the meawihgqg. (1). In the gedanken experiment
of Greenbergeet al., the fact that the particle is at rest immediately prior toaleconstrains the three
decay products to have net zero momentum, and since thepasalered to each have the same mass
then they must be emitted 128part. The source is surrounded by six apertuegds, andc at 120
separation, and, b/, andc also at 120separation (but with the separation betwaesnda smaller
than 120). Most decays will lead to the three particles missing thertapes entirely, but a few will
lead to the three particles passing througty, andc and a few will lead to them passing through
b, andc. The point is that states such @ |b) |c), or even|a) |&) |b), are forbidden by the rules of
conservation of momentum, and the entanglement existaubecsie know that if a particle has been
emitted througha then the other two particles must have been emitted thraughd c rather thany
andc. So of all the possible combinations of apertures only tveoprysically permitted, and they are
represented as the two terms in Eqg. (1). As soon as we knovatlyabne particle has gone through
a given slit, we immediately know whether the statesis |b), |c), or |&), |b),|c), and in that sense,
the superposition given in Eqg. (1) has “collapsed” to oneheftivo equivalent possibilities. Milgrom
is wrong in his first response: it is not the case that “the whaitangled state disappears” when the
superposition of two entangled states collapses into @ie et the other, but it seems he concedes this
point in a later response (while maintaining that “the PPRuegled-state wave function does indeed
for all intents and purposes disappear” which is still wroagwill be shown below).

Equation (2) is meant to show entanglement between papeattitioner and remedy. It would
seem to indicate that only two states are allowed. The patemell, the practioner is helpful and the
remedy is curative; or the patient is unwell, the practigiois unhelpful and the remedy is non-curative.
The unphysical entanglement situation here means that Kneev that the patient is unwell then the
remedy and the practitioner must both be useless. Thereatites included in which the remedy and
the practitioner are beneficial to an unhealthy patient, edrothen flip to the healthy state. There is no
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time-evolution in any of Milgrom’s equations. We are leftthvihe trivial but useless tautology that a
helpful practitioner and a beneficial remedy mean a healttiept - if the remedy is curative then the
patient must already be healthy. There is in any case nomeggen for such an entanglement (created
in Eq. (1) by conservation of momentum) to come about.

In his Eqg. (4), Milgrom then goes on to consider PPR withoetghactitioner, such as might be the
case with an over-the-counter homeopathic remedy. (Hoatesgseem to insist on an individualized
remedy prescribed by a practitioner, except when it suéstf9, 10].) He represents this by setting
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and substituting this into Eq. (2) instead|Bf 7) and|Pr |). This is invalid, since “0” is not a state: the
states ofPr continue to exist whether or not there is anything in thems linclear whether Milgrom
would rather meariPr|Pr) = 0 (which make$’r non-normalizable and therefore not a state)Ro) =
|0), but the second case seems slightly more likely. WQT [2] mag helaxed some of the “constraints”
of “orthodox” quantum theory (which connect it to realityttas long as WQT preserves the algebraic
formulation of the latter [11] then these rules are as trudN@T as they are for “orthodox” quantum
theory.

There is nothing particularly special about the st8je- it is conventionally the ground state - and
if we assume it to be properly normalizg@|0) = 1, Milgrom’s Eq. (4) becomes
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such that
(Weorr|Werr) = %(<PXT\<R><T\+<PXl|<R><l|)<0|(|F’XT>|R><T>+\PXL>|RXL>)|0> (5)
= %(<PXT\<R><T\+<PXlI<R><l|)(|F’XT>|R><T>+|PXL>|RXL>)<0|0> (6)

Since(0|0) = 1 by normalization this term can be removed, and when theirengeterms are multiplied
out

(Ween|Werm) = S[(PXT [PXT) (RXT [Rx 1)+ (Px | [Px |) (R | [Rx |)] (7)
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Again, the states should be considered to be properly naretbsuch thatPx 1 |Px ) = 1, so that the
first half of Eq. (8) is
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and if we assume no overlap between up and down states for afak and Rx (for example,
(Px 1 |Px ) = 0) the second half of Eq. (8) is

2UPXT P 1) (RX T [Rx ) + (Px L [PXT) (R L [Rx 1)] = 5[0 00 0] =0 (10)

so that overall (Weee|Weer) = 1 (Meaning only that the,., state was normalized). In fact it doesn't
matter what we use fdPr) as long as it is a normalized state. Thg, “PPR wavefunction” has not
“collapsed to zero” due to the absence of the involvemenhefpractitioner. The lack of any sort of
physical explanation of how the entanglement of Eq. (2) @pesed to be created means there is no
way to work out how the case of PPR entanglement without thetipioner should be treated. But of
course entanglement between two states is possible inajg¢h2y 13].

It is noted that Milgrom has sometimes [13, 14] trea®gPr andRx as non-commuting operators
rather than states, witfPx,Pr] = iRx somewhat analogous to the commutation relation for angular



momentum. Also, Milgrom has written [13JUeee|M1r |Weer) = (RX) in which (Rx) is the ‘expectation
value’ but not of the ‘remedy operatoRx (compare his Eq. [2]) but oflr. More recently, he has
written [14] (Weee| M |Weer) = ((ASX)) where the expectation value of thie operator is now ‘the overall
change in symptoms’. Such shifting of concepts, meanindsales ruins any connection to quantum
theory, whether “weak” [2] or not, and whether “metaphdfica not.

Another version of Eq. (1) is given as Milgrom’s Eq. (8):
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Here there is actually some comment on the six missing ccettibims (forbidden by conservation of
momentum in Eq. (1) and thus creating the entanglementdaimavith no insight into what mechanism
means that only these two states are allowed. If all eighestevere allowed there would be no
entanglement, since distinguishing betwéanand|a) would not tell us anything about whether we
had|b) and|b’), or|c) or |c’). This point is alluded to in earlier work [13] but without asyggestion

of how maximum entanglement might arise. This is then deerdnto a kind of “welcher-Weg” [15]
thought experiment. But Eq. (11) would not “collapse... st i), = 0”. As before, it would collapse

to either|Ps 1) |Po 1) |Po 1) Or [P 1) [Ps 1) [P |) depending on the result of a measurement capable of
resolving the up or down state of anyR{, P, or B,. Once again, there has been a redefinition of terms:
|P- T) (for example) is not the state of a remedy prover experignsyimptoms but now represents all
provers on the remedy who show symptoms. Milgrom has agaifused occupancy of a state with the
state itself.

In summary, Milgrom seems to have copied out a few equatioos farticles, textbooks and
popularizations of quantum physics, assigned arbitragy shifting properties to the entities within
them, and then claimed to have a model/analogy/metaphdidioreopathy. The more seriously the
metaphor is taken, the less sense it makes. It would be simplget up something called “Weak
Number Theory” in which 2- 2 doesn’t have to be four, and he can pretend to prove whatevigdtes
with that.

The author acknowledges fruitful discussions with Phiéifyeick.
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