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Abstract: Quantum states are not observables like in any wave mechanics but co-observables describing the reality as a possible knowledge about
the statistics of al quantum events, like quantum jumps, guantum decays, quantum diffusions, quantum trgjectories, etc.

However, as we show, the probabilistic interpretation of the traditional quantum mechanics is inconsistent with the probbilistic causality and leads to
the infamous quantum measurement problem. Moreover, we prove that all attempts to solve this problem as suggested by Bohr are doomed in the
traditional framework of the reversible interactions.

We explore the only possibility left to resolve the quantum causality problem while keeping the reversibility of Schroedinger mechanics. Thisisto
break the time symmetry of the Heisenberg mechanics using the nonequivalence of the Schroedinger and Heisenberg quantum mechanics on
nonsimple operator algebras in infinite dimensional Hilbert spaces. Thisis the main idea of Eventum Mechanics, which enhances the quantum world
of the future by classical events of the past and constructs the reversible Schroedinger evolutions compatible with observable quantm trajectories by
irreversible quantum to classicl interfaces in terms of the reversible unitary scatterings. It puts the idea of hidden variables upside down by declaring
that what is visible (in the past by now) is not quantum but classical and what is visible (by now in the future) is quantum but not classical. More on
the philosophy of Eventum Mechanics can be found in [1].

We demonstrate these ideas on the toy model of the nontrivial quantum - classical bit interface. The application of these ideas in the continuous time
leads to derivation of the quantum stochastic master equations reviewed in [1] and of my research pages|[3].

V. P. Belavkin: Quantum Causality, Stochastics, Traectories and Information. Reports on Progress in Physics 65 (3): 353-420 (2002).
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hat is EM (Eventum Mechanics)?

@ EM is an Event Enhanced Quantum Mechanics with Causality.
@ |t does not contradict to the usual QM as a case with trivial causality.
@ [ he Classical Mechanics is included as the case with total causality.

@ |t keeps all causal symmetries, e.g. SO {1, 3] or positive shifts but
abandons the time reflection as non causal.

@ |ts Heisenberg dynamics is irreversible but Is injectively endomorphic
on the total predicate operator algebra

@ However, in the Schrédinger picture it is induced by the reversiable
unitary evolution on the appropriate Hilbert space.

@ Thus, it is not the phenomenoclogical quantum instrument dynamical
theory, but is its causal dilation, not necessarily minimal.

@ |n fact it is the only fundamental operational causal theory containing
QM with a consistent probabilistic interpretation.
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Quantum Mechanics

‘The whole is more than the sum of its parts’ - ARISTOTLE.

@ [he entropy on .4 decreases to zero by a standard extension
Av A" = B{H) composing the quantum system .4 with its antipode
(transposition) A’
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‘T he whole is more than the sum of its parts’ - ARISTOTLE.

@ [he entropy on .4 decreases to zero by a standard extension
Av A" = B(H) composing the quantum system .4 with its antipode
(transposition) .4’

@ |f there i1s a quantum universe, it must be described by the factor

B {H ) with a pure initial state @, otherwise it can be extended
further by purifying @.

@ The unitary Schrédinger dynamics U : H — H induces on B {7} the
reversible Heisenberg dynamics ¥ (Q) = UTQU, v~ 1(Q) € B(H).
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(Quantum causality and interpretation

@ Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.
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@ Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

@ A property question Q € A is predictable in a pure state P, w.r.t. an
eventEc B(H) if P(Q) :=tr [P,Q] = ||QA > can be conditioned:

- 5

P (QlE) P (E) + P (QE-)P(EL) =P(Q).
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Pirsa: 10080038 Page 21/74



(Quantum causality and interpretation

@ Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

@ A property question Q € .A is predictable in a pure state P, w.r.t. an
eventEc B(H) if P(Q) :=tr [P,Q] = ||QA > can be conditioned:

™ Fd b

JP(E-) =P(q).

F LY F

P (QIE) P (E) + P (QIE" "

@ Here E- =1 —E and P{Q|E} = ||QEA| 2 /PI{E) is a posteriori
probability of @ w.r.t. E. Unlike in the classical case, not every
orthoprojector Q is a predicate with respect to a given E < A.

Pirsa: 10080038 Page 22/74



@ T he classical-quantum interface is a function of the brain
continuously increasing the entropy of the memory as a potential
information from the quantum pure states.

@ [ he wave packet "collapse" is simply the work of the conscicusness
postselecting the state of the classical memory due to awareness of
the measurement data.

@ |n the state of a sleep the brain can spontanecusly release the
unconsciously stored past information not trigged by missing data,
producing our dreams.

@ [ he posterior dynamics is described by stochastic quantum state
Jjumps and diffusions driven by the short and white noise as innovation
processes in the brain memory.

@ [ he stochastic Master equations of EM were derived in full generality
on the QS model in the product Fock-Hilbert space by QSC method
in 1980 — 1988.

@ |t dismisses the EPR paradox by explaining it as a the decoherence of
atom (as invisible microworld) resulting from interacting with a ‘cat’
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information from the quantum pure states.
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postselecting the state of the classical memory due to awareness of
the measurement data.

@ |n the state of 3 sleep the brain can spontanecusly release the
unconsciously stored past information not trigged by missing data,
producing our dreams.

@ [ he posterior dynamics is described by stochastic quantum state
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processes in the brain memory.

Pirsa: 10080038 Page 24/74



N

=

1

U

b

=

(L)

-

)

i

(U

(¥

8]

e

|4

)

-

iy

-

| 5

A |

Illr I-lr

' 0
" .
n
)
L
=3
|
=
=
_ ]
=
(0
-
J

Page 25/74

Pirsa: 10080038



An Invitation into Eventum Mechanics of Quantum
Information

http: / /www. maths.nott.ac.uk/personal /vpb /vpb research.html

V P Belavkin

Unrersity of Nottingham

Perimeter Institute, August 2010

Pirsa: 10080038 Page 26/74



hat is EM (Eventum Mechanics)?
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@ |t does not contradict to the usual QM as a case with trivial causality.
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(Quantum causality and interpretation

@ Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

Pirsa: 10080038 Page 34/74



(Quantum causality and interpretation

@ Quantum causality requires all future quantum properties @ < .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

@ A property question Q € A is predictable in a pure state P, w.r.t. an
event Ec B{H) if P(Q) := tr [PxQ| = ||QA| ? can be conditioned:

™ Fd by

_)P[:_E—):PECJZZ'-

# LY F

P (E) P (E) + P (QE-

@ Here E- —I —E and P{Q|E} — ||QEh| 2 /PI{E) is a posteriori
probability of @ w.r.t. E. Unlike in the classical case, not every
orthoprojector Q is a predicate with respect to a given E < A,
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(Quantum causality and interpretation

@ Quantum causality requires all future quantum properties @ < .4 to be
predicates in any state at a time £, I1.e. to be statfistically predictable

with respect to every observable event E = E'E measured up to t.
@ A property question Q € .4 is predictable in a pure state P, w.r.t. an
event Ec B{H) if P{Q) :=tr[PxQ| = ||QhA ? can be conditioned:

b’ Fd by

1B {="| —PE).

F LY F

P (Q|E) P (E) + P {QE*

@ Here E- =1 —E and P{Q|E} = ||QEA| . /P {E} is a posteriori
probability of @ w.r.t. E. Unlike in the classical case, not every
orthoprojector Q is a predicate with respect to a given E < A,

@ Theorem ( is predictable with respect to E € A for any h € H iff
E,Q =0, ie. Q €E, whereE' C A
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@ Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statfistically predictable

with respect to every observable event E = E'E measured up to t.
@ A property question Q € A is predictable in a pure state P, w.r.t. an
eventEc B({H) if P{Q) :=tr [PxQ| = ||Qh ? can be conditioned:
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(Quantum causality and interpretation

Quantum causality requires all future quantum properties Q@ € 4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

A property question Q € A is predictable in a pure state P, w.r.t. an
event Ec B{H) if P(Q) :=tr[PxQ| = ||Qh ? can be conditioned:

™ Fi by

JP(E ) =P(q).

P(Q|E)P(E) + P (QE-
Here E- =1 —E and P{Q|E} = ||QEh]| 3 /PI{E) is a posteriori
probability of @ w.r.t. E. Unlike in the classical case, not every
orthoprojector Q is a predicate with respect to a given E < A.
Theorem ( is predictable with respect to E € A for any A € H iff
E, Q] =0, ie. Q €E, whereE' C A

Thus, the deterministic interpretation Is incompatible with the data,
but the probabilistic one is causally inconsistent: No system property
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(Quantum causality and interpretation

Quantum causality requires all future quantum properties @ € .4 to be
predicates in any state at a time £, I.e. to be statistically predictable
with respect to every observable event E = E'E measured up to t.

A property question Q € A is predictable in a pure state P, w.r.t. an
event Ec B{H) if P{Q) :=t[PxQ| = ||Qh ? can be conditioned:

™ F 3 by

B E ] —=F(a).

P(QIE)P(E) + P (QE"
Here E-—1 —E and P{Q|E) = ||QE#h| . /P {E} is a posteriori
probability of Q@ w.r.t. E. Unlike in the classical case, not every
orthoprojector Q is a predicate with respect to a given E < A.
Theorem Q is predictable with respect to E € A for any A © H iff
E,Q] =0, ie. Q €E, whereE' C A

Thus, the deterministic interpretation Is incompatible with the data,
but the probabilistic one is causally inconsistent: No system property
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(Quantum nondemolitiong observation

@ Consider as a model a free quantum particle of unit mass |q,p| = ihI:
X(t) =q—r+pt, P{f)=p

X {t) is unobservable since X{r} ,X{t)] =ihtI £0.
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(Quantum nondemolitiong observation

@ Consider as a model a free quantum particle of unit mass |q,p| = ihI:
X(t) =q—r+pt, P{f)=p

X {t) is unobservable since X{r},X{t)] =ihtI £0.

@ However Yi{f) = Xi(t) + e(f) is observable up to an idependent error
e (£} If the the dynamics is perturbed as

iX"'r" — P(f) ip"‘r" — £ (f)
df T r - A df i S S

by an independent ‘Langevin’ force f { £} satisfyng the
error-perturbation CCR
le(r) £{t)] = HIs(r,t) Yr,t
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@ Moreover, Yiti is causally nondemolition process in the sense that

[Rir) XiE )] =0 [¥ir) Bli}] =0 ¥VE>r
but not for £ < r. Thus, by measuring the trajectory Y{f) we can
predict the future of quantum particle by conditioning its state
without demoliting it. No need in the the projection or any other

reduction postulate!
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@ Moreover, Yiti is causally nondemolition process in the sense that

[¥ir) E{vl]l—0 [5ir Pli)l] =0 VEiw

but not for £ < r. Thus, by measuring the trajectory Y{t) we can
predict the future of quantum particle by conditioning its state
without demoliting it. No need in the the projection or any other

reduction postulate!

@ Note tat we have also derived for free the exact formulation of the
Heisenberg error-perturbation uncertainty principle c.0: > /2 for
variations

e(r)e(t))y=028(t—r), E(nE(t))=038(t—1r).
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ventum mechanics

‘Evervthing in the future is a wave, everything in the past is a particle.” -
LAWRENCE BRAGG.

@ The universe is described by the commutant C' C B{H) of an
abelian algebra C generated by all compatible (observable) events E
commutative on a Hilbert space #{ in an initially pure state @.
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@ The universe is described by the commutant C" C B({H} of an
abelian algebra C generated by all compatible (observable) events E
commutative on a Hilbert space #{ in an initially pure state @.

@ The entropy on any eventum subsystem .4 € [C, C’| decreases to the
entropy induced on C 4 = A A A" under the extension AV A" =/,
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ventum mechanics

‘Everything in the future is a wave, evervthing in the past is a particle.” -
LAWRENCE BRAGG.

@ The universe is described by the commutant C' C B{H]} of an
abelian algebra C generated by all compatible {(observable) events E
commutative on a Hilbert space /{ in an initially pure state @.

@ The entropy on any eventum subsystem .4 € [C, C’| decreases to the
entropy induced on C4 = 4 A A" under the extension AV A" =/,

@ The unitary dynamics U: A — H on any autonomous subsystem

must be stable: ¥ (') C 'j;u otherwise the universe is not closed
(no universe).
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ventum mechanics

‘Evervthing in the future Is a wave, evervthing in the past is a particle.” -
LAWRENCE BRAGG.

@ The universe is described by the commutant C' C B{H} of an
abelian algebra C generated by all compatible (observable) events E
commutative on a Hilbert space #{ in an initially pure state @.

@ The entropy on any eventum subsystem .4 € [C, C’| decreases to the
entropy induced on €4 = A A A" under the extension AV A" =/,

@ The unitary dynamics U: A — H on any autonomous subsystem

must be stable: ¥ () C 'S:;L! otherwise the universe is not closed
(no universe).

@ T he probabilistic interpretation is consistent on A if only

=

¥{C 4} 2 C4 and the evolution can pass any information about the
guantum properties to the classical events increasing the entropy on

£

- A
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onexistence of reversible g-c interface

® Problem 0. Is it possible to have a reversible Hamiltonian interaction
between classical and quantum subsystems (e.g. reversible
quantum-classical interface)?
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onexistence of reversible g-c interface

@ Problem 0. [s it possible to have a reversible Hamiltonian interaction
between classical and quantum subsystems (e.g. reversible

quantum-classical interface)?
@ [ he answer i1s: No! No measurement problem solution in usual QM.
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onexistence of reversible g-c interface

@ Problem 0. Is it possible to have a reversible Hamiltonian interaction
between classical and quantum subsystems (e.g. reversible
quantum-classical interface)?

@ [ he answer i1s: No! No measurement problem solution in usual QM.
@ Theorem Let a = B {f) be algebra of bounded operators on a Hilbert
space f, C (X) be diagonal subalgebra ¢ — B(h) on b = L5 {(X) and
U be a unitary operatorin H=h@ fs.t. 8{B) := UBU' € B=c®a

forany B=c@a c B. If 8 is reversible, then ¢ is autonomous,
8{1®@c) =13@v(c), where v{c) = ucu’ with a unitary operator u
in b implemented by an automorphism of X.
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onexistence of reversible g-c interface

@ Problem 0. Is it possible to have a reversible Hamiltonian interaction
between classical and quantum subsystems (e.g. reversible
quantum-classical interface)?

@ [he answer is: No! No measurement problem solution in usual QM.
@ Theorem Let a = B (f} be algebra of bounded operators on a Hilbert
space f, C (X)) be diagonal subalgebra ¢ C B(h) on h = L) | X} and
U be a unitary operator in H=h@fst. (B):=UBU' €c B=c®@a

forany B=c @ a c B. If @ is reversible, then c is autonomous,
(1R ec) — 1¢ f-*‘gc:;.l! where v {c) = ucu’ with a unitary operator u
in b |mplemented by an automeorphism of X.

@ Proof Since 8{B) < 8(C)’, the surjectivity B = 8 ( B) of the

reversible d on B=C"  implies C' =8({B) C8(C) forC=1@Rc¢, i.e.
8(C) C8(B) =C. Due to the same argument
-1 (C) Co7 1 (B) =C, and therefore 8 (C) = C. Hence 8 is an

authomorphism on C. It is obvious at least in the case of finite X that

" *ff"tan be implemented by the unitary operator u: 7 — i o g a&tifig
S e R T e TR, 5 : I e o



~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra .4 it is possible to make event enhanced
gquantum mechanics consistent with the probabilistic interpretation.

Pirsa: 10080038 Page 53/74



~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra A it is possible to make event enhanced
quantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given a probability distribution
P = { P.} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ Bg with Bg C B { F5) such that it induces P from

Sy
(1

a pure joint state @ = 05 @ P: P, = .:I:'UE“U‘L
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~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra .4 it is possible to make event enhanced
gquantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given a probability distribution
P = { P.} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ Bg with Bg C B { F5) such that it induces P from

=
]

a pure joint state @ = 05 @ P: P, = .:DUEYU‘L

@ Is it possible in the category of classical systems?
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~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra A it is possible to make event enhanced
gquantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given 3 probability distribution
P = { P¢} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ Bg with Bg C B { F5) such that it induces P from

—
]

a pure joint state @ =45 @ P: P, = .::E:'U'E‘{UJf

@ Is it possible in the category of classical systems?
o -No! This is why we need QM to explain the irreducible chaos.
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~measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra A it is possible to make event enhanced
guantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given a probability distribution
P = { P.} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ Bg with B‘.—;, C BiFg) such that it induces P from
a pure joint state @ = 6y @ P: P, = (@, UE,U").

@ Is it possible in the category of classical systems?
o -No! This is why we need QM to explain the irreducible chaos.

@ The dynamical measurement prﬂblem Given a distribution
(M, ) -x with operational values M, (g} =+ :JTT“L Zv == N
the states ¢ < a,, find a unitary d\;namlcs g on B = b ® By with

b—c& athat mduces M from (Ex),-x in a pure state @ on c @ Bg.
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~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra A it is possible to make event enhanced
quantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given a probability distribution
P = { P.} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ By with Ei'.—;, C BiFg) such that it induces P from
a pure joint state @ = 63 @ P: P, = (@, UE,U").

@ Is it possible in the category of classical systems?
o -No! This is why we need QM to explain the irreducible chaos.

@ The dynamical measurement pmblem Given a distribution
(M.} -x with operational values M, (g} =+ i;--:-rJr Zw e W
the states ¢ € a,, find a unitary dvnamics g on B = b @ By with
—c®a that mduces M from (Ex),-x in a pure state @ on ¢ ® Bg.

e Is this possible for finite Bg?
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~-measurement and Q-decoherence

@ By giving up the reversibility of unitary induced transformations on a
decomposable algebra .4 it is possible to make event enhanced
quantum mechanics consistent with the probabilistic interpretation.

@ The problem of irreducible chaos: Given a probability distribution
P = { P.} on a measurable space X, find a unitary dynamics & for a
product system ¢ @ Bg with Bg C B { F5) such that it induces P from
a pure joint state @ = 0g @ P: P, = c“UEYUJr

@ Is it possible in the category of classical systems?
o -No! This is why we need QM to explain the irreducible chaos.

@ The dynamical measurement pmblem Given a distribution
(M, ) -x with operational values M, (g} =+ ;;m—Jf Zw . ——1_an
the states ¢ < a,, find a unitary dynamlcs g on B =b & By with
b — ¢ ® a that induces M from (Ex ), -x in a pure state @ on ¢ @ Bg.

e Is this possible for finite Bg?
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o - No, but yes ifdim Bg — oo!



econstruction of the Chaos

@ Problem 1. Given a mixed state [Eic}) = ) _cixjpx = ic. P} on the
algebra C(X) ~c=+{¢:c & C(X)} of measurable functions
¢ : X — C by a probability law P = {p,) on the data space X, find
an auxiliary system By with a pure state @ = g3 @ P and
endomorphism & of the algebra ¢ @ By such that
2, 0(IR &) = (c, P), where {g5,&} = c(0) = (c, Pgy) is given by
o-distribution Py = &5 corresponding to an initial point-state x5 = 0.
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econstruction of the Chaos

@ Problem 1. Given a mixed state [Eicj) = ) _cix]jpx = ic. P} on the
algebra C{X) ~c=4{¢&:c& C(X}} of measurable functions
¢ : X — C by a probability law P = {p,) on the data space X, find
an auxiliary system By with a pure state @ = g5 @ P and
endomorph|sm of the algebra ¢ @ By such that
(@, 0(I® &) = (c, P), where {gg, & = c(0) = (¢, Py} is given by
o-distribution Py = &5 corresponding to an initial point-state x5 = 0.
@ One can embed C{X) into the matrix algebra A = M { X} as the
diagonal subalgebra ¢ = C{X) and find st =s! st
0lc{¢) |0 ={c, P) for c{a) = sas' and a pure vector state
(0| ¢|0; = c ({0} for an atomic x = 0.
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econstruction of the Chaos

@ Problem 1. Given a mixed state [Eic}] = ) _cix]jpx = ic, P} on the
algebra C{X) ~c=+{&:c& C(X)}} of measurable functions
¢ : X — C by a probability law P = {p,) on the data space X, find
an auxiliary system By with a pure state @ = g5 @ P and
endomorphism 8 of the algebra ¢ @ By such that
(@, 0{I® ¢} =ic, P), where (g5, & = c({0) = (¢, Py} is given by
o-distribution Py = &5 corresponding to an initial point-state x5 = 0.

@ One can embed C (X} into the matrix algebra A = M { X)) as the
diagonal subalgebra ¢ = C(X) and find s = s ! st
0lc (&) |0} =(c, P) for c (a) = sas® and a pure vector state
{0/€/0; = c{0} for an atomic x = 0.

e Example: X ={0,1}, P =(pg, p1), 0| = (1,0),

£ & ™ ::J.-/ 1 2 1 2 l-‘il F %
- — |'. O g ! T 1 2 1 2 ' § = \ l y |
."w.__‘ l::-]_ /.-"I ‘!L\\ ;D 1 o [D !.j] J.::r -,‘l‘\ /_,-"
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econstruction of the Chaos

@ Problem 1. Given a mixed state [Eic}) = ) _cixjpx = ic, P} on the
algebra C{X) ~c=+{&:c& C(X)}} of measurable functions
¢ : X — C by a probability law P = {p,) on the data space X, find
an auxiliary system By with a pure state @ = g5 @ P and
endomorphism 8 of the algebra ¢ @ By such that
(@, 0{I® ¢} =(c, P), where (g5, &} = c(0) = {c, Py} is given by
o-distribution Py = &5 corresponding to an initial point-state x5 = 0.
@ One can embed C (X} into the matrix algebra A = M {X) as the
diagonal subalgebra ¢ = C(X) and find s" = s 1 st
0|lc (&) |0y ={c, P) for c{a) = sas’ and a pure vector state
{0/¢/0} = c(0} for an atomic x = 0.
@ Example: X ={0,1}, P ={pg, p1), 0| = (1,0),
7 N 172 77, / .
=(30) =8 ") 0=(1)
x 0 & ; Y =T H
However ¢ (c) Z c. There is no solution with an Abelian or

Pirsa: 10080038

finite-dimensional By unless [E is a pure state, P = 4.
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haos as a boudary valueinterface problem

2 Ta‘r«:e E(B) = 'O 0/B|0,0: on C_ © A, where
C.=C(Z-)=M(Z.), A, =B(8) =N (Z4).

o O —l = xS aﬂd B e —|n_Y50|nLy, Bk

-

(1
A
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haos as a boudary valueinterface problem

@ Take E{(B) = ¢0,0/B|0,0; on C_ @& .A. where
C. =C@EI)=ME), A =FBlE)=N[Z.})
Z-—=10,F71,F2,...}and |a_,n } = |n_} ® |ny)}, nr € Z.
@ On the H-span i___ C) ot i—_ of mx,n) = |m; ®|x; & |n},

x € {0, 1} define the operator U = p;’*Ug + p;’

(

B i /o LB
im,x,n|Upg = (—1)" 2m+x,x(n),=(n—x(n))|, meZ_,
- gy 1 - _
im,x,n|U; = 2m+x,x{n) +{—1}" = m—=Xin)) lac &y

F \ F F o § B 5 _ - - : 2
where x (n) = (1 —(—1) ) /2 < 10,1} i1s the evenness of n.

-
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haos as a boudary valueinterface problem

@ Take E{B) = ¢{0,0|B 0,0' on C_ ® . A. where

C. =CfZ Y=M(Z. ) A — EH—]:_\ AL
Z-—10. 71,52, ...fand A_.n. 3y —|n_;@|aL}, n— € £+
@ On the H-span #2 C) R of Imx,n} = |m @ |x} @ |n},

x € {0, 1} define the operator U = p,-:,-" —U.-;, + p%

{m,x, n|lUpg = (—1)" 2m+x, x{n),

N | =

im, x, n|U; = {2m + x, x (n) —{—ljn,%in—xinj} ,.neZ,
where x (n) = (1 — (—1)") /2 € {0, 1} is the evenness of n.

@ Theorem Thus defined operator U is unitary and UBUT C B, where
B= M@ A ®@N. Moreover, if ¢ is the pure state Py D @5 D @
defined by ¢, (-) = (0| - |0} on M, N and A respectively by the
:fround vector |0} in #2 and in C2, then

Pirsa: 10080038
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Proof Use the isomorphism of #2 @ C2 @ 2 and two-sided infinite
vacuum-product ...hb @b @ b... of h = C’ by

% % Rad (SRS ) % WPREEES WS, S % CJF - JUUET o SO
given by the bit representations f"x— x;,_,xl_} of
_-"}-(—1 aa | i 1) B —+5
==l W G o Y x1 and ixl = J— )
n—Xxq Zx;—.. + 21", ThenU=TS, whereS=I @s®I"

the scattering and T Is left shn‘t

w33 R 3 o= |E =hcuns: X o« X 0G| 06 5 <

with {0~,0,0%|T = {0~,0,07| and ¢ (UEU") = {0|s&s'|0).
The stability of B such that U'BUZ B follows from

TBT' — M IBRN ,S(MRIB® \l st —B.
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onclusion: Hidden up side down

@ T he eventum mechanics (EM) is the minimal extension of QM

consistent with probabilistic interpretation.
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onclusion: Hidden up side down

@ The eventum mechanics (EM) is the minimal extension of QM
consistent with probabilistic interpretation.

@ |t Is a time asymmetric quantum mechanics with irreversible
Heisenberg evolution nonequivalent to the inducing reversible
Schrédinger evolution.
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onclusion: Hidden up side down

@ The eventum mechanics (EM) is the minimal extension of QM
consistent with probabilistic interpretation.

@ |t is a time asymmetric guantum mechanics with irreversible

Heisenberg evolution nonequivalent to the inducing reversible
Schrédinger evolution.

@ |t doesn't explain microworld by classical hidden variables but explains
the macroscopic randomness by drawing the events form of
fundamentally hidden microworld.
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@ The eventum mechanics (EM) is the minimal extension of QM
consistent with probabilistic interpretation.

@ |t is a time asymmetric guantum mechanics with irreversible

Heisenberg evolution nonequivalent to the inducing reversible
Schrédinger evolution.

@ |t doesn't explain microworld by classical hidden variables but explains
the macroscopic randomness by drawing the events form of
fundamentally hidden microworld.

@ |t adds to physics of matter (18 Century) and fields (19 Century) the
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third missing component (20 Century), the memory for storing the
classical history of quantum information.
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onclusion: Hidden up side down

@ The eventum mechanics (EM) is the minimal extension of QM
consistent with probabilistic interpretation.

@ |t is a time asymmetric quantum mechanics with irreversible
Heisenberg evolution noneqguivalent to the inducing reversible
Schrédinger evolution.

@ |t doesn't explain microworld by classical hidden variables but explains
the macroscopic randomness by drawing the events form of
fundamentally hidden microworld.

@ |t adds to physics of matter (18 Century) and fields (19 Century) the
third missing component (20 Century), the memory for storing the

classical history of quantum information.

@ [hus, the program of J. Bell "Have the jump’ in the eguations and
not just the talk” was completed in full in th way otlined by Bohr and
e o1 rOAdINger
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onclusion: Hidden up side down

@ The eventum mechanics (EM) is the minimal extension of QM
consistent with probabilistic interpretation.

@ |t is a time asymmetric guantum mechanics with irreversible
Heisenberg evolution nonequivalent to the inducing reversible
Schrédinger evolution.

@ |t doesn't explain microworld by classical hidden variables but explains
the macroscopic randomness by drawing the events form of
fundamentally hidden microworld.

@ |t adds to physics of matter (18 Century) and fields (19 Century) the
third missing component (20 Century), the memory for storing the

classical history of quantum information.

@ [hus, the program of J. Bell "Have the jump’ in the eguations and
not just the talk” was completed in full in th way otlined by Bohr and
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