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We suggest a new interpretation of Quantum Mechanics, in which the system state
vectors are identified with q-instants — new elements of reality that are similar to time
instants but can be overlapped with each other. We show that this new interpretation
provides a simple and objective solution to the measurement problem, while preserving
the general validity of the Schrodinger equation as well as the superposition principle
in Quantum Mechanics.

1 Introduction

In spite of the extraordinary practical successes of Quantum
Mechanics, the foundations of the theory contain unresolved
problems, of which the most commonly cited is the measure-
ment problem. In standard Quantum Mechanics, the quantum
state evolves according to the Schrodinger equation into a lin-
ear superposition of different states, but the actual measure-
ments always find the physical system in a single state, with
some probability given by Quantum Mechanics. To bridge
this gap between theory and observed reality, different in-
terpretations of Quantum Mechanics have been suggested,
ranging from the conventional Copenhagen interpretation to
Hidden-variables and Many-worlds interpretations.

The Copenhagen interpretation of Quantum Mechanics
proposed a process of collapse which is responsible for the
reduction of the superposition into a single state. This pos-
tulate of wavefunction collapse was widely regarded as arti-
ficial, ad-hoc and does not represent a satisfactory solution
to the measurement problem. Hidden-variable theories are
proposed as alternative interpretations in which the behavior
of measurement could be understood by the assumptions on
the existence of inaccessible local variables with definite val-
ues which determine the measurement outcome. However,
Bell’s celebrated inequality [1], and the more recent GHZ ar-
gument [2], show that a Hidden-variable theory which is con-
sistent with Quantum Mechanics would have to be non-local
and therefore contradictory to Relativity. The best known
of such theory is Bohmian mechanics [3, 4], to which many
physicists feel that it looks contrived. It was deliberately de-
signed to give predictions which are in all details identical to
conventional Quantum Mechanics.

In Everett’s Relative State formulation [5], also known as
the Many-worlds interpretation [6], one insists on the general
validity of the superposition principle. The final state after the
measurement is considered to be the full superposition state,
and the measurement process is interpreted as the splitting of
the system+apparatus into various branches (these are often
called Everett branches) only one of which we observe. All
measurement outcomes in the superposition thus coexist as
separate real world outcomes. This means that, in some sense,

there is a very large, perhaps infinite, number of universes.
Most physicists find this extremely unattractive. Moreover, in
this interpretation it is not clear how to recover the empirical
quantum mechanical probabilities.

In this paper we suggest a new interpretation of Quan-
tum Mechanics, called Instant interpretation, which can give
a simple, objective solution to the measurement problem and
does not have the difficulties mentioned above. It assumes,
as in the Everett interpretations, the general validity of the
Schrodinger equation as well as the superposition principle of
Quantum Mechanics. Basically, it consists in the introduction
of the concept of q-instant (or quantum instant), and the inter-
pretation of the system state vectors as the q-instants at which
the quantum system is present or occurred. The q-instant, be-
ing a new concept of instant, is an element of reality that has
the same role as time instants in classical physics: quantum
events take place at different q-instants similarly to that clas-
sical events take place at different time instants. However,
q-instants have new properties, especially the superposition,
that are fundamentally different to time instants. Mathemat-
ically, q-instants are vector-like instants, while time instants
are point-like instants. The difference in behavior of quantum
and classical objects is essentially due to such differences be-
tween q-instants and time instants.

A particularly intriguing consequence of the linear time
evolution of the quantum system in the context of Instant in-
terpretation is that it leads, in quantum observation, to the
apparent collapse phenomenon, or the apparent unique mea-
surement outcome, an illusion that happens to any conscious-
being observer. This is the key point to resolve the measure-
ment problem by the Instant interpretation.

The outline of the article is as follows. We start with a
preliminary introduction of the concept of quantum instant
in Quantum Mechanics. In Section 3, we present the Instant
interpretation and the formalism of Quantum Mechanics in
this interpretation, named as Instant Quantum Mechanics. In
Section 4, we show how the new interpretation can provide a
simple and objective solution to the problem of definite out-
come in quantum measurement theory, i.e. the problem re-
lated to the fact that a particular experiment on a quantum
system always gives a unique result. Finally, in Section 5,
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we give some conclusion remarks on the instant formalism of
Quantum Mechanics and the role of quantum decoherence in
this new interpretation.

2 Preliminary Concept of Quantum Instant

Before introducing the concept of q-instants in Quantum Me-
chanics, we shall describe briefly the basic meaning and prop-
erty of its closed concept — the time instant notion.

From the physical viewpoint, time is part of the funda-
mental structure of the universe, a dimension in which events
occur. A time instant or time point in this dimension is thus
considered as a holder for the presence of events and objects.
Each of the object’s presences is called an occurrence of the
object. A physical object at two different instants is consid-
ered as the same object, and not as two objects. Similarly,
the worlds at different instants in the past, present and future
are different occurrences of a single world, not of multiple
worlds. We consider this as the basic meaning of the instant
notion.

One particular property of time instant is its distinctness:
Different time instants are strictly distinguished in the sense
that when a physical object is being present in a given time
instant, it is not present in other time instants. In other words,
due to this separateness, the object completely leaves one
time instant, before it can occur in another time instant.

The notion of q-instants that we use to interpret the wave
function state in Quantum Mechanics has the same basic mea-
ning as time instants, that is, q-instants are new holders for the
presences of a physical system.

We shall illustrate the introduction of this new concept of
instant in Quantum Mechanics by means of a simple example.
Let  be a state vector such that

 =
1p
2

( 1 +  2) ; (1)

where 1 and 2 are two orthogonal state vectors (correspond
to two eigenstates of some observable F).

What it really means a physical system in such a super-
posed state  ? It seems likely that the system is half in the
state  1 and half in  2, a property of quantum objects that
is usually considered as weird and inexplicable (as it is typi-
cally expressed for the behavior of the particle in the two-slit
experiment).

Using the concept of instants, however, we can explain
the superposition in (1) as describing the occurrences of the
system at two different instants: one associated with the state
vector  1 and other with  2.

Note that we do not intend to add some hidden-time � as-
sociated with the system states by some mapping f(�i) =  i.
Instead of introducing such classical extra hidden-variables
that control the occurrences of the state  i, we identify the
state  i with the instant itself. We then try to know what

are the properties of this new kind of instant, which we call
quantum instant or q-instant.

In fact, by considering the state vectors  ,  1 and  2 in
the superposition (1) as q-instants, we see that the q-instant
concept exhibits intriguing new properties, compared with
conventional time instants: different q-instants can be super-
posed or overlapped, in contrast with the distinctness property
mentioned above of time instants.

In our example, the q-instant  is a superposition of two
q-instants  1 and  2, it overlaps with each of these two q-
instants. On the contrary, the two q-instants  1 and  2 are
orthogonal, they are distinct and do not overlap with each
other as in the case of two different time instants. The over-
lap of two q-instants has the consequence that when an object
is being present in one instant, one of its occurrences can be
found in another instant.

Mathematically, q-instants are vector-like instants, while
time instants are point-like instants. In fact, due to its su-
perposition property, quantum instant has the structure of a
vector and is not represented by a point on the real line R
like a time instant. The inner product of two vectors can then
be used to measure the overlap of the two corresponding q-
instants.

3 Formalism of Quantum Mechanics in Instant Inter-
pretation

In the above section, we have illustrated the introduction of
the notion of q-instant in Quantum Mechanics. For the sake
of simplicity, we have identified the state vector of a physical
object with the q-instant at which the object located. Taking
into account the time dimension, we see that the state vec-
tor of a physical object evolves in time, while the q-instants
are rather something independent with time. Indeed, in the
Instant interpretation, we will consider that, for each physi-
cal system, besides the time dimension, there exists indepen-
dently a continuum of q-instants in which the system takes
its presences. Quantum events take place in time dimension
as well as in the q-instant continuum. The state vector, in the
Instant interpretation, is then considered as the representation
of a q-instant at a time t. So the q-instant itself is independent
with time, but its representation, i.e. the state vector, evolves
in time according to the Schrodinger equation. Note that, in
this sense, the q-instant corresponds to the state vector in the
Heisenberg representation of Quantum Mechanics.

The axioms of Quantum Mechanics in the Instant inter-
pretation are as follows:

A1 Every physical system S is associated to a Hilbert spa-
ce HS and a q-instant continuum QS in which the sys-
tem takes its presences.

A2 Each q-instant Q of the continuum QS is described, at
each time t, by a normalized vector j i of HS . The
time evolution of the q-instant representation, i.e. the
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vector j i representing the instant Q, is governed by
the Schrodinger equation:

i~
@ j (t)i
@t

= H j (t)i : (2)

The operator H is the Hamiltonian of the system S.
A3 LetQ1, Q2 be two q-instants of the continuum QS rep-

resented, at some given time, respectively by two vec-
tors  1,  2 of HS , then jh 1j 2ij2 is the measure of
presence of q-instant Q1 in q-instant Q2.

A4 Each physical observable O of the system S is repre-
sented by a self-adjoined operator in HS . If a q-instant
Q of the system S is described, at some time t, by an
eigenvector jOni of an observable O then the value of
the observable O of the system S at q-instant Q and
time t is on, where on is the corresponding eigen-value
of jOni.

Quantum Mechanics based on these axioms is called In-
stant Quantum Mechanics. In the following, we will give
some remarks about its axioms and the underlying concept q-
instants. In particular, we will show how the notion of prob-
ability can be defined in the context of the Instant interpreta-
tion.

(R1) For each q-instant Q, we denote by Q(t) the vector
j i of HS that describes it at time t. We say that the system
S at time t and q-instantQ is in the state  . Let U be the time
unitary evolution of the system, then:
• at time t0 and q-instant Q, the system is in the state
Q(t0) � j 0i , and

• at time t and q-instant Q, the system is in the state
Q(t) � j i = U(t) j 0i.

Thus, according to Instant Quantum Mechanics, the state
of a physical system is determined by a time instant and a q-
instant. This is in contrast with standard Quantum Mechanics
in which only the time t determines the state  of a physical
system. In standard Quantum Mechanics, one basic axiom
is that the physical system at each time t is described by a
state vector  . This axiom seems evident, and the practical
successes of Quantum Mechanics confirm it. However, as we
shall show in the next sections, this is just apparently true, and
the description of state in Instant Quantum Mechanics is not
in contradiction with practical observations. While in stan-
dard Quantum Mechanics, to fix an initial system setting, we
use the expression “Suppose at time t0, the system S is in the
state  ”, in the Instant interpretation, we can equivalently ex-
press this by “Consider the system S at time t0 and q-instant
Q such that Q(t0) =  ”.

(R2) Similar to the state space, the q-instant continuum
QS has also the structure of a Hilbert vector space. This struc-
ture is defined as follows.

Let, at some given time t, j i, j 1i and j 2i be the state
vectors that describe respectively the q-instants Q, Q1 and
Q2. Then, we define:

• Q = c1Q1 + c2Q2 if j i = c1 j 1i+ c2 j 2i,
• the inner product hQ1jQ2i = h 1j 2i.

Due to the linearity and unitarity of the time evolution of the
q-instants representation, it is easy to see that the above defi-
nitions are consistent, that is, they are time-independent.

Let j i =
Pn
i=1 ci j ii and Q, Qi, 1 6 i 6 n, be q-

instants such that Q(t) = j i, Qi(t) = j ii, then we have
the following facts:

• q-instant Q is a superposition of the q-instants Qi:
Q =

Pn
i=1 ciQi,

• at time t and q-instant Qi, the state of the system is
j ii, for 1 6 i 6 n,

• at time t and q-instant Q, the state of the system is j i.
(R3) Since q-instants are vectors, there is no order rela-

tion between them as in the case of time instants. There is
thus no concept of next q-instant of a q-instant. If the system
is being present at instant Q, it makes no sense to ask what
q-instant it will be present next? Instead, there is a superposi-
tion between the different instants of the q-instant continuum.
Between any two q-instants Q� and Q� there is a weight
w�� = jhQ�jQ�ij2, which is the measure of presence or
overlap of the instant Q� in the instant Q� , defined in the
axiom A3. If Q� and Q� are overlapped, i.e. w�� , 0, then
when the system is present in instant Q�, it is present also in
Q� . If w�� = 0, we say that the two instants Q� and Q� are
orthogonal, that is, when the system is present in one instant,
it is not present in the other instant.

(R4) The notion of current instant, having a straightfor-
ward meaning in the case of time instants, is not directly de-
fined for the case of q-instants. It is not globally defined for
the whole q-instant continuum and it makes no sense to ask
which is the current q-instant of the q-instant continuum ? In
fact, in its usual sense, the current instant means the instant
that the system is being present at and not elsewhere. This
has sense only if the so-called current instant is orthogonal
with all the others, a requirement which is impossible if we
consider the whole q-instant continuum. The notion of cur-
rent q-instant is thus defined only with respect to a context
in which this orthogonality requirement is satisfied. We de-
fine it as follows: A context is a pair (Q;E), where Q is a
q-instant and E = fQig is an orthogonal basis. Suppose that
Q =

P
i ciQi is the expansion of Q in this basis. So when

the system is present at instantQ, it will present also at all in-
stants Qi with ci , 0. But as the instants Qi’s of the basis E
are pairwise orthogonal, there is always only one instant Qi
of E that the system is currently present, this Qi is called the
current q-instant of the context (Q;E). As the system will
present in all the above instants Qi’s, all these instants will
become the current q-instant while the system under consid-
eration is in the context (Q;E). The role of the current in-
stant is thus alternatively played by each of the q-instants of
E. This notion of current q-instant is therefore similar to that
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of current time instant for the time dimension. However, dif-
ferent to the case of time instants, in which all time instants
equally take the role of current instant during the flow of time,
the assignment of this role in the case of q-instants is pro-
portional to the measure of presence of each q-instant Qi in
the context q-instant Q. The measure of presence jhQjQiij2
determines therefore the probability that the q-instant Qi be-
comes the current instant of (Q;E). One can understand the
intuition behind this probability notion by means of the fol-
lowing thought experiment: Imagine a person who lives in
the q-instant dimension E, in which he takes a long sleep and
then wakes up at some q-instant of E. Suppose that before
sleeping the person does not know at which instant he will
wake up. He knows it only when he wakes up and opens his
eyes, at that moment he realizes that he is currently at some
instant Qi. So, before opening his eyes, the person can only
predict with a certain probability which instant Qi he is cur-
rently at. This probability for an instant Qi is the probability
that Qi becomes the current instant, and it is proportional to
the measure of presence of Qi.

4 The measurement process and the apparent collapse
phenomenon

In this section, we recall briefly first the standard description
of the measurement process within traditional Quantum Me-
chanics and the problem arising from it, usually referred as
the measurement problem in the literature. We then show how
our Instant interpretation of Quantum Mechanics can give a
simple and objective solution to this problem.

4.1 Measurements in traditional Quantum Mechanics
— the problem of definite outcome

A standard scheme using pure Quantum Mechanics to de-
scribe the measurement process is the one devised by von
Neumann (1932). In this schema, both the measured system
and the apparatus are considered as quantum objects.

LetHS be the Hilbert space of the measured system S and
fjeiig be the eigenvectors of the operator F representing the
observable to be measured. Let HA be the Hilbert space of
the apparatus A and fjaiig be the basis vectors of HA, where
the jaii’s are assumed to correspond to macroscopically dis-
tinguishable pointer positions that correspond to the outcome
of a measurement if S is in the state jeii. The apparatus A is
in the initial ready state ja0i.

The total system S
A, assumed to be represented by the
Hilbert product space HSA = HS 
 HA, evolves according
to the Schrodinger equation. Let U be the time evolution of
the total system from the initial state to the final state of the
measuring process.

Suppose that the measured system S is initially in one of
the eigenvector state jeii then U(jeii ja0i) = jeii jaii where
j�f i = jeii jaii is the final state of the total system + appara-

tus S 
 A. The outcome jaii of the apparatus A can be pre-
dicted with certainty merely from the unitary dynamics.

Now, consider the case of measurement in which the sys-
tem S is initially prepared not in the eigenstate jeii but in
a superposition of the form

P
i ci jeii. Due to the linearity

of the Schrodinger equation, the final state j�f i of total sys-
tem is:

j�f i = U(
X
i

ci jeii ja0i) =
X
i

ci jeii jaii : (3)

So the final state j�f i describes a state that does not cor-
respond to a definite state of the apparatus. This is in contrast
to what is actually perceived at the end of the measurement:
in actual measurements, the observer always finds the appa-
ratus in a definite pointer state jaii, for some i, but not in a
superposition of these states. The difficulty to understand this
fact is typically referred to as the measurement problem in the
literature.

Von Neumann’s approach (like all other standard presen-
tations of Quantum Mechanics) assumes that after the first
stage of the measurement process, described as above, a sec-
ond non-linear, indeterministic process takes place, the re-
duction (or collapse) of the wave packet, that involves S 

A jumping from the entangled state

P
i ci jeii jaii into the

state jeii jaii for some i. It’s obvious that the wave-packet
reduction postulate, abandoning the general validity of the
Schrodinger equation without specifying any physical con-
ditions under which the linear evolution fails, is ad hoc and
does not consequently represent a satisfactory solution to the
measurement problem.

In the last few decades, some important advances related
to a theoretical understanding of the collapse process have
been made. This new theoretical framework, called quan-
tum decoherence, supersedes previous notions of instanta-
neous collapse and provides an explanation for the absence
of quantum coherence after measurement [7–11]. While this
theory correctly predicts the form and probability distribu-
tion of the final eigenstates, it does not explain the observa-
tion of a unique stable pointer state at the end of a measure-
ment [12, 13].

4.2 Solution from Instant Quantum Mechanics

We will show how the Instant interpretation based on the con-
cept of q-instants allows a simple and objective solution to the
measurement problem. The above description of the mea-
surement process can be reformulated in Instant Quantum
Mechanics as follows:

According to the Instant interpretation, the combined sys-
tem S 
 A takes its presences in a continuum QSA of q-
instants, each of which is represented at each time t by a nor-
malized vector of the Hilbert product spaceHSA = HS
HA.

Following the remark (R1) of Section 3, the initial set-
ting (according to standard Quantum Mechanics) in which
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the combined system S 
 A is in the state

j�0i =
X
i

ci jeii ja0i : (4)

is equivalent to the initial setting (according to the Instant in-
terpretation) in which the combined system S
A under con-
sideration is being present at the q-instantQ of the continuum
QSA such that

Q(t0) = j�0i ; (5)

where j�0i is defined in (4).
For each i, let Qi be the q-instant of S 
 A such that

Qi(t0) = j�ii = jeii ja0i : (6)

The instantsQi’s are, hence, orthogonal one with another.
Following the remark (R2) of Section 3, the instantQ is span-
ned over this set of instants as follows:

Q =
X
i

ciQi : (7)

Following the axiom A3, the jci j2 is the measure of pres-
ence of the system S 
 A in instant Qi as long as the system
is being present in instant Q.

The state vectors, representing the instants Q and Qi’s,
evolve independently in time following the Schrodinger equa-
tion. At the end of the measurement process, we have:

Qi(tf ) = jeii jaii ; (8)

Q(tf ) =
X
i

ci jeii jaii : (9)

From (8), (9) we see that after measurement:

• at time tf and q-instant Q, the state of the combined
system is

P
i ci jeii jaii;

• at time tf and q-instant Qi, the state of the combined
system is jeii jaii, hence the state of the apparatus
is jaii.

Thus, after measurement, the observer sees different out-
comes jaii’s, at different instantsQi’s. So far, the description
still seems to be in contrast to what is actually perceived by
the observer at the end of the measurement, i.e. to the follow-
ing fact:

Fact 1. The observer always sees the apparatus in one defi-
nite state jaii, for some i, after the measurement.

The difficulty to explain Fact 1 is usually referred as the
problem of definite outcome in quantum measurement theory.
However, we will show that Fact 1 is intriguingly not true, it
is an illusion of the observer. More precisely, we will show,
according to the Instant interpretation, the following appar-
ent “collapse” phenomenon (or the phenomenon of apparent
unique measurement outcome):

Fact 2. The observer does see different measurement out-
comes, but it seems to him that there is only one unique mea-
surement outcome and the apparatus is in one definite state
jaii, for some i, after the measurement.

Proof. To prove this fact we will take into account the pres-
ence of the observer in the measurement process by consider-
ing him as a component of the total system. We will see that
the illusion in Fact 2 comes from the property of time evolu-
tion independence of different q-instants in the measurement
process and its impacts on the observer’s recognition of the
world.

To be consistent and objective, we will treat the observer
quantum mechanically, that is, as a quantum object. We can
simply write jOii to denote the state of the observer seeing
the apparatus in position jaii. However, to well understand
the illusion, we need to consider the cognitive aspect of the
observer in a little more detail. A conscious being can ob-
serve the world and use his brain cells to stock information
he perceived. What make he feels that he is seeing an event,
is the result of a process of recognition during which the brain
cells “memorize” the event.

Let C be the set of memory cells that the observer uses in
the recognition of the apparatus state, andCi be the content of
C when the observer perceives that the apparatus state is jaii.
This content Ci is considered as the proof that the observer
perceives the apparatus in position jaii.

Suppose that at some instant the content of the cells is Ci
and the observer actually perceives that the apparatus state is
jaii. If the cells contents are later destroyed, not only the
observer will not see the apparatus being in the state jaii,
but as his concerned memory data is lost, he will feel that
he has never seen the apparatus being in the state jaii. If,
alternatively, the cell contents are changed and replaced by
Cj , not only the observer will see that the apparatus is now in
the state jaji, but as his old data is lost, for him the apparatus
have never been in the state jaii.

This is what happens to the observer in the measurement
process according to Instant Quantum Mechanics.

In fact, including the observer in the measurement pro-
cess, the Hilbert space of the total system will be the product
HS 
 HA 
 HO, where HO is the Hilbert space of the ob-
server. We assume that HO is spanned over the basis of state
vectors fjOi; Ciig where the jOi; Cii describes the state of
the observer seeing the apparatus in position jaii and having
his memory cells contents Ci.

Initially, the total system S 
A
O under consideration
is being present at the q-instant Q of the continuum QSAO
such that

Q(t0) = j�0i =
X
i

ci jeii ja0i jO0; C0i : (10)

The total system containing the measured system, the ap-
paratus and the observer with his memory cells evolves in
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time following the Schrodinger equation during the measure-
ment process.

At the end of measurement, at time tf , similar to (8), (9),
we have:

Qi(tf ) = jeii jaii jOi; Cii ; (11)

Q(tf ) =
X

ci jeii jaii jOi; Cii : (12)

So, after the measurement process, similar to the appara-
tus and the observer, the cells C takes its presences in differ-
ent q-instants, and at q-instant Qi, the observer memory cells
content is Ci. Note that, due to the time evolution indepen-
dence of the cells contents in different q-instants, the content
of the cells C in one q-instant is not influenced by its contents
in other q-instants.

We consider the impact of this on the observer behavior.
After measurement, at instant Qi, the cells content is Ci, but
at another instant Qj , the cells content is replaced by Cj . So
at instant Qj , the observer loses all information of his mem-
ory cells at instant Qi. Due to the time evolution indepen-
dence of the cells contents at Qi and Qj , basing on his mem-
ory cells information atQj , the observer has no trace or proof
that he has ever lived in instant Qi. By consequence, at in-
stant Qj , the observer sees the apparatus in position jaji, but
he absolutely forgets that he has ever lived in q-instant Qi
and seen the apparatus in position jaii. In other words, after
each measurement, the observer does see different outcomes
at different q-instants, but he believes that there is only one
outcome, the one that he is currently seeing. �

So we have proved Fact 2 and solve therefore the prob-
lem of definite outcome. How about the probability of an
outcome? Objectively, all outcomes are present after the mea-
surement, so the probability of an outcome jaii here must be
understood as the probability that an outcome jaii becomes
the one that is currently perceived (and illusorily considered
as unique) by the observer. In other words, the probability
of an outcome jaii is the probability that the correspond-
ing instant Qi is the current q-instant in which the observer
presents. As we have remarked in R4 of Section 3, this no-
tion of current q-instant is defined with respect to a context.
In our case, corresponding to the setting of the measurement
process, this context is (Q;E), whereQ is the q-instant under
consideration of the total system at time t0, and E = fQig
is the set of orthogonal instants Qi in which the measured
observable F has a definite value. So from R4 of Section 3,
we see that the probability of the outcome jaii is the measure
of presence of the instant Qi in instant Q which, from (7), is
equal to jci j2.

5 Concluding remarks

1. We note that the phenomenon of apparent unique outcome
in the measurement process (Fact 2 of Section 4.2) illustrates

also a remark about the definition of state in the Instant inter-
pretation in R1 of Section 3: the state of a physical system is
dependent not only on time but also on q-instant. In fact, as
we have seen in Section 4.2, the state of the total system at the
end of measurement is dependent on the q-instants at which
the system presents. But, as demonstrated there, the observer
is unconscious about this, for him the state of a quantum ob-
ject is always unique at any time instant. The description of
state in the Instant interpretation is thus not in contradiction
with practical observations.

2. In the Instant interpretation, we consider that, like
microscopic objects, a macroscopic object, e.g. an appara-
tus, also takes its presences in a q-instant continuum which
supports the superposition principle. If Q1 and Q2 are two
q-instants in which the object can present, then it can also
present in a q-instant which is a superposition of Q1 and Q2.
The question is why can we observe a macroscopic object
such as an apparatus in q-instants in which its pointer posi-
tion is either up or down, but never in a q-instant in which its
pointer is in a superposition of these positions.

This is the problem of classicality of macroscopic objects,
to which decoherence theory, in particular the environment-
induced decoherence, can provide an explanation. In fact,
recent development in this domain [7–9,11,14–16] has shown
that there exists, for macroscopic objects, certain preferred
sets of states, often referred to as pointer states that are robust.
These states are determined by the form of the interaction
between the system and its environment and are suggested to
correspond to the classical states of our experience. Thus, for
a macroscopic object, one can not observe all of its Hilbert
state vector space but only a small subset of it. In the context
of Instant interpretation, this means that, while a macroscopic
object can present in all q-instants of the continuum, we can
observe it only in q-instants that are described by these robust
classical states.

In summary, with respect to the measurement problem in
Quantum Mechanics, decoherence theory can provide an ex-
planation to the classicality appearance of the measurement
outcomes, while the Instant interpretation allows to explain
the observation of an unique outcome at the end of a mea-
surement.
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