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Jose Acacio de Barros discuss as follows [Jose Acacio de Barros, Int. J. Theor. Phys. 50, 1828
(2011)]. Nagata claims to derive inconsistencies from quantum mechanics. [K. Nagata, Int. J.
Theor. Phys. 48, 3532 (2009)]. Jose Acacio de Barros discuss that the inconsistencies do not come
from quantum mechanics, but from extra assumptions about the reality of observables. Here we
discuss there is a contradiction within the quantum theory. We do not accept extra assumptions
about the reality of observables. We use the actually happened results of quantum measurements
(raw data). We use a single Pauli observable. We do not use the quantum predictions. We stress
that we can use the quantum theory even if we give up the axiomatic system for the quantum theory.
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Jose Acacio de Barros discuss as follows [1]. Nagata
claims to derive inconsistencies from quantum mechan-
ics [2]. Jose Acacio de Barros discuss that the inconsis-
tencies do not come from quantum mechanics, but from
extra assumptions about the reality of observables. Here
we discuss there is a contradiction within the quantum
theory. We do not accept extra assumptions about the
reality of observables. We use the actually happened re-
sults of quantum measurements (raw data). We use a
single Pauli observable. We do not use the quantum pre-
dictions. We stress that we can use the quantum theory
even if we give up the axiomatic system for the quantum
theory.

First we discuss easy contradiction within the quantum
theory as follows [3].

Matrix theory is not compatible with probability the-
ory. Matrix theory has axioms. Probability theory has
axioms. We consider joint set of such axioms. Does such
joint set work as new set of axioms for matrix theory and
for probability theory?

Let us consider joint probability. A is an observable.
B is an observable. a,b are measurement outcome in a
quantum state, respectively. A and B are not commuta-
tive. Thus,

A, B] £0. (1)

We consider as follows: first we measure observable A
and obtain the actually happened result of measurement
a and next we measure observable B and obtain the actu-
ally happened result of measurement b. This joint event
is different if we exchange A to B, in general. Hence

first second first second
—~ = — =~
PA=anB=0)#PB=0n4=a). 2)

On the other hand, the joint probability is depictured in
terms of conditional probability:
P(A=a|B=b)P(B=b)=P(A=anNB=0),
P(B=blA=a)P(A=a)=P(B=bNA=na).
(3)
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From axioms of probability theory, we have
P(A=anB=b=PB=bNA=a). (4)

We cannot assign truth value “1” for the proposition (2)
and for the proposition (4), simultaneously. We are in a
contradiction. It turns out that the joint set of axioms
does not work as new set of axioms for matrix theory and
for probability theory. There is the contradiction within
the quantum theory.

Next we discuss there is a contradiction within the
quantum theory by using a single Pauli observable [4].
In this case, there is no argumentation concerning com-
muting observables or non-commuting observables. Es-
pecially, we systematically describe our assertion based
on more mathematical analysis using raw data (the actu-
ally happened results of quantum measurements). In this
case, there is no argumentation concerning the reality of
observables. There exists raw data because we have seen
it.

We consider the relation between double-slit experi-
ment and projective measurement theory. We assume
an implementation of double-slit experiment. There is
a detector just after each slit. Thus interference figure
does not appear, and we do not consider such a pattern.
The actually happened results of measurements are +1
(in h/2 unit). If a particle passes one side slit, then the
value of the actually happened result of measurement is
+1. If a particle passes another slit, then the value of the
actually happened result of measurement is —1.

A. A wave function analysis

Let (04,04) be Pauli vector. We assume that a source
of spin-carrying particles emits them in a state |1), which
can be described as an eigenvector of Pauli observable 0.
We consider a quantum expected value (o) as

(02) = (Ylow|i) = 0. ()

The above quantum expected value is zero if we consider
only a wave function analysis.



We derive a necessary condition for the quantum ex-
pected value for the system in the pure spin-1/2 state |¢))
given in (5). We derive the possible value of the product
(02) X {04) = {0,)?. {0,) is the quantum expected value
given in (5). We derive the following proposition

(02)* = 0. (6)

B. Projective measurement theory

On the other hand, a mean value E satisfies projective
measurement theory if it can be written as

E _ Z’lrzl Tl (GT) (7)
m
where [ denotes a label and r is the actually happened
result of projective measurement of the Pauli observable
0. We assume the actually happened value of r is 1
(in 7/2 unit).

Assume the quantum mean value with the system in an
eigenvector (|¢)) of Pauli observable o, given in (5) ad-
mits projective measurement theory. One has the follow-
ing proposition concerning projective measurement the-
ory

_ Z?il (o)
(o2} () = S0z ®)
We can assume as follows by Strong Law of Large Num-

bers,

(02)(+00) = (02) = (Ylox[1). 9)

In what follows, we show that we cannot assign the truth
value “1” for the proposition (8) concerning projective
measurement theory.

Assume the proposition (8) is true. By changing the
label | into I’ and by changing the label m into m’, we
have same quantum mean value as follows

S (o)
() () = =L, (10)
An important note here is that the actually happened
value of the right-hand-side of (8) is equal to the actually
happened value of the right-hand-side of (10) because we

only change the labels. We have

(02)(m) x (oz)(m)
_ Z?L ri(0s) % 27/;1 ry(0z)

!/

m m
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= Z%l (ri(og))? = Z%l =1 (11)

Here 6y is a delta function. We use the following fact

(ri(02))* =1 (12)
and
o
m =1. (13)

Thus we derive a proposition concerning the quantum
mean value under the assumption that projective mea-
surement theory is true (in a spin-1/2 system), that is

(o) (m) x (o)(m) = 1. (14)
From Strong Law of Large Numbers, we have
(0g) X {oz) = 1. (15)

Hence we derive the following proposition concerning
projective measurement theory

<Ux>2 =1 (16)

We do not assign the truth value “1” for two proposi-
tions (6) (concerning a wave function analysis) and (16)
(concerning projective measurement theory), simultane-
ously. We are in a contradiction.

We cannot accept the validity of the proposition (8)
(concerning projective measurement theory) if we assign
the truth value “1” for the proposition (6) (concerning a
wave function analysis). In other words, such projective
measurement theory does not meet the detector model
for spin observable o,.. There is the contradiction within
the quantum theory.

In conclusions, Jose Acacio de Barros has discussed
as follows. Nagata has claimed to derive inconsistencies
from quantum mechanics. Jose Acacio de Barros has dis-
cussed that the inconsistencies do not come from quan-
tum mechanics, but from extra assumptions about the
reality of observables. Here we have discussed there is
a contradiction within the quantum theory. We do not
have accepted extra assumptions about the reality of ob-
servables. We have used the actually happened results
of quantum measurements (raw data). We have used a
single Pauli observable. We do not have used the quan-
tum predictions. We have stressed that we can use the
quantum theory even if we give up the axiomatic system
for the quantum theory.
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