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Abstract. This paper is a theoretical approach for a potem@autrosophic quantum
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guantum computer, into which the indeterminacyseited.
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1. Introduction

Neutrosophic quantum communication is facilitatgdh®e neutrosophic polarization, that
favors the use the neutrosophic superposition agatrosophic entanglement. The
neutrosophic superposition can be linear or noealin While into the classical
presumptive quantum computers there are employgdtiom coherent superpositions of
two states @ and 1), in the neutrosophic quantum computers one sugspdhe
possibilities of usingcoherent superpositions amongst three stafgs1, and | =
indeterminacy) and one explores the possibilitysihg thedecoherent superpositioas
well.

2. Neutrosophic polarization

The neutrosophic polarizatiof a photon is referred to as orientation of tleiltation
of the photon: oscillation in one direction is imeted as), oscillation in opposite
direction is interpreted ak, while the ambiguous or unknown or vague or flatihg
back and forth direction dgindeterminate).

Thus, the neutrosophic polarization of a photon Ois 1, or I. Since
indeterminacy I} does exist independently frof and 1 we cannot use fuzzy nor
intuitionistic fuzzy logic / set, but neutrosophagic / set.

These three neutrosophic values are usecdhémtrosophically encodinghe
data.

3. Refined neutr osophic polarization

In a more detailed development, one may considerefined neutrosophic polarization
where we refine for examplé as |; (ambiguous direction)|,(unknown direction),
Ix(fluctuating direction), etc.
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Or we may refine0 as Oj(oscillation in one direction at a high angular ese 0,
(oscillation in the same direction at a lower aaggipeed), etc.

Or we may refinel as1; (oscillation in opposite direction at a high aragul
speed),l(oscillation in the same opposite direction atwmdoangular speed), etc.

The refinement of the neutrosophic polarization rhaygiven by one or more
parameters that influence the oscillation of thetph.

4. Neutrosophic quantum computer

A Neutrosophic Quantum Computarses phenomena of Neutrosophic Quantum
Mechanics, such as neutrosophic superposition asdrasophic entanglement for
neutrosophic data operations.

5. Neutrosophic particle
A particle is consideredheutrosophidf it has some indeterminacy with respect to aste
one of its attributes (direction of spinning, spedthrge, etc.).

6. Entangled neutrosophic particle
Two neutrosophic particleareentangledf measuring the indeterminacy of one of them,
the other one will automatically have the same tieighainacy.

7. Neutrosophic data
Neutrosophic Datds data with some indeterminacy.

8. Nutrosophic superposition

Neutrosophic Superpositipnthat we introduce now for the first time, means
superpositions only of0 and 1 as in qubit (=quantum bit), but also involving
indeterminacy 1), as in neutrosophic set, neutrosophic logic, nesgiphic probability,
neutrosophic measure, and so on.

9. Indeter minate bit
An indeterminate bjtthat we introduce now for the first time, is & thiat one does not
know if it is0 or 1, so we note it by (= indeterminacy).

Therefore, neutrosophic superposition means cohsetgrerposition 00 andl,

1 andl, or0 andl andl:
0

(- (1)

ordecoherent superposition of classical Biendl, or decoherence betweénl, I, such

as:
0 0 1 "
(1)dec’ (I)decl (I)dec' (}>dec.
10. Neutrobit

A neutrosophic bi{or “neutrobit”), that we also introduce for thest time, is any of the
above neutrosophicsuperpositions:
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(0)-()(1)er(0),..

A neutrobit acts in two or three universes. A nelbitrcan exist with, of course,(f i, f)-
neutrosophic probability, simultaneously@andl, or1 andl, or0, 1,andl, wheret =
percentage of truth,= percentage of indeterminacy, dnd percentage of falsehood.

11. Refined neutr osophic quantum computer
Thus, we extend the neutrosophic quantum comptersfined neutrosophic quantum
computers

12. Neutrosophic filter polarization
The neutrosophic filter polarizationof the receiver must match the neutrosophic
polarization of the transmitter, of course.

13. Neutrosophic quantum parallelism

The neutosophicquantum parallelisis referring to the simultaneously calculationsielo
in each universe, but some universe may contaiaténchinate bits, or there might be
some decoherencesuperpositions.

14. n-Neutr obit quantum computer
Thus, ann-neutrobit quantum computewhose register hasneutrobits, require8’™ 1
numbers created from the digils 1, and| (wherel is considered as an indeterminate
digit).

A register ofn classical bits represents any number ffbto 2"-1. A register of
n qubits such that each bit is in superposition ohecent state, can represent
simultaneously all numbers froérto 2"-1.

Being in neutrosophic superposition, a neutrosomhiantum computer can
simultaneously act on all its possible states.

15. Neutrosophic quantum gates
Moving towards neutrosophic quantum gateimvolves experiments in which one
observes quantum phenomena with indeterminacy.

16. Remarks
Building a Neutrosophic Quantum Computezquires a neutrosophic technology that
enables the “neutrobits”, either with coherent sppsitions involvingl, or with
decoherent superpositions.

Since neither classical quantum computers have be#éhyet, neutrosophic
guantum computers would be as today even moredliffio construct.

But we are optimistic that they will gather momantin practice one time in
the future.

17. Reversibility of a neutrosophic quantum computer

Thereversibility of a neutrosophic quantum compugemore problematic than that of a
classical quantum computer, since amongst its osephic inputs that must be entirely
deducible from its neutrosophic outputs, theretexi§ndeterminacy).
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This becomes even more complex when one deals reithed neutrosophic
polarisations, such as sub-indetermina¢igd,) and sub-oscillations in one direction, or
in another direction.

A loss of neutrosophic information (i.e. informatiwith indeterminacy) results
from irreversible neutrosophic quantum computdrghen its inputs are not entirely
deducible from its outputs). The loss of informatisvhich comes from the loss of heat
of the photons, means loss of bits, or qubits,eutmobits.

18. Neutrosophic dynamical system
Any classical dynamical system is, in some degmaraosophic, since any dynamical
system has some indeterminacy because a dynantensys interconnected with its
environment, hence interconnected with other dynahsystems.

We can, in general, take angutrosophic dynamical systeas a neutrosophic
guantum computer, and its dynamicity aseatrosophic computation

19. Neutrosophic Turing machine and neutrosophic Church-Turing principle
We may talk about &leutrosophic Turing Machinevhich is a Turing Machine which
works approximately (hence it has some indeternyilnaand about a\eutrosophic
Church-Turing Principle which deviates and extends the classical Churoing
Principle to:

“There exists or can be built a universal 'neutpbso quantum' [NB:our
inserted wordpthat can be programmed to perform any computatitask that can be
performed by any physical object.”

20. Human brain as an example of neutr osophic quantum computer

As a particular case, the human brain is a neyplisoquantum computer (the
neutrosophic hardware), since it works with ind@ieacy, vagueness, unknown,
incomplete and conflicting information from our-iehr And because it processes
simultaneously information in conscience and sufisc@énce (hence netrosophic
parallelism). The human mind is neutrosophic softwaince works with approximations
and indeterminacy.

21. Neutrosophic quantum dot
In the classical theoretical quantum computergjuantum dotis represented by one
electron contained into a cage of atoms. The @lecit the ground state is considered the
0 state of the classical qubit, while the electromhe excited (that is caused by a laser
light pulse of a precise duration and wavelengihjdnsidered thi state of the classical
qubit.

When the laser light pulse that excites the electsoonly half of the precise
duration, the electron gets in a classical supéiponof 0 andl states simultaneously.

A right duration-and-wavelength laser light pulsméks the electron from to
1, or from1 to 0. But, when the laser light pulse is only a fraatif the right duration,
then the electron is placed in between the grotaie ©) and the excited statd)( i.e.
the electron is placed in indeterminate stiteWe denote the indeterminate state By “
as in neeutrosophic logic, and of coufse (0, 1) in this case.
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Hence, one hasrafined neutrosophic logiavhere the indeterminacy is refined
infinitely many times, whose values are in the opeerval (0, 1). Such as

1

I
0

This is aneutrosophication process

22. Neutrosophic NOT function
Thecontrolled neutrosophic NOT functiésdefined by the laser-light application:
NOTy:[0,1] = [0, 1].
NOTy(x) =1 — x, wherex € [0,1].
Therefore:
NOTy(0) =1, NOTy(1) = 0,
and
NOTy(D) =1-—1.

For example, if indeterminady= 0.3, then
NOTy(0.3) =1-0.3 =0.7.

HenceNOTy (indeterminacy) = indeterminacy.

23. Neutrosophic AND function
Theneutrosophic AND functiois defined as:
ANDy:[0,1] x [0,1] = [0, 1].
ANDy(x,y) = min{x, y}, forallx,y € [0,1].
Therefore:
ANDy(0,0) = 0, ANDy(1,1) = 1,
ANDy(0,1) = ANDy(1,0) = 0.
For indeterminacy,
ANDy(0,1) = 0, andANDy (1,1) = 1.
Let] = 0.4, then:
ANDy(0,0.4) = 0, ANDy(1,0.4) = 0.4.
Another example with indeterminacies.
ANDy(0.4,0.6) = 0.4.

24, Neutrosophic OR function

Theneutrosophic OR functiois defined as:
ORy:[0,1] x [0,1] = [0,1].
ORy(x,y) = max{x,y}, forallx,y € [0,1].
Therefore:
ORy(0,0) =0, ORy(1,1) =1,
ORy(0,1) =0,Ry(1,0) = 0.
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For indeterminacy,
ORy(0,1) =1, andORy(1,1) = 1.
If I = 0.2, thenORy(0,0.2) = 0.2, andORy(1,0.2) = 0.2.

25. Neutrosophic IFTHEN function.
The neutrosophitFTHEN, function is defined as:
IFTHENy:[0,1] x [0,1] = [0, 1].
IFTHENy(x,y) = max{1 — x,y}, forallx,y € [0, 1].
IFTHENyis equivalent t@Ry (NOTy(x), y), similar to the Boolean logic:
A - Bis equivalent tawon(A) or B.
Therefore:
IFTHENy(0,0) = 1, IFTHENy(1,1) = 1,
IFTHENy(1,0) = 0, IFTHENy(0,1) = 1.
Its neutrosophic value table is:

IFTHENy
X 0 lq lp 1
y
0 1 1- 1, 1-1g 0
l, 1 max{1- |, l,} max{1- lg, l.} lo
I 1 max{1- I,, I} max{1- lg, lg} I
1 1 1 1 1

wherel,, Iz are indeterminacies and they belongol).
I, Ig can be crisp numbers, interval-valued, or in gainmibsets of [0, 1].

26. Neutrosophic quantum liquids
In classical theoretical quantum computers, thése are useccomputing liquids In
order to store the information, one employs a safugomplex molecules, i.e. molecules
with many nuclei. If a molecule is sunk into a metm field, each of its nuclei spins
either downward (which means st@eor upward (which means stdtge

Precise radio waves bursts change the nuclei smginfiom 0 to 1, and
reciprocally. If the radio waves are not at a rightplitude, length and frequency, then
the nuclei state is perturbed (which means neifmar 1, but | = indeterminacy).
Similarly, this is aneutrosophication process

These spin state®,(1, or I) can be detected with the techniques of NNMR
(Neutrosophic Nuclear Magnetic Resongnce
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The deneutrosophicatiomeans getting rid of indeterminacy (noise), dieast
diminish it as much as possible.

27. Conclusion

This is a theoretical approach and investigationualthe possibility of building a
guantum computer based on neutrosophic logic. Eutwestigation in this direction is
required. As next research it would be the possibibf extending the Quantum
Biocomputer to a potential Neutrosophic Quantum cBroputer, by taking into
consideration the inherent indeterminacy occurantihe microbiological universe.
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