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Abstract

The dynamics of DTQW can be accelerated by adjusting the evolution parameter over time
(AQW). This paper shows how accelerated DTQW dynamics can be used to control and enhance
system entanglement. Destruction of the coin characteristics in space and time can cause spatial
and temporal disorder. Disordered DTQW can simulate Anderson localization, weak
localization, and analyse localised dynamics. By accelerating the parameter in a disordered
DTQW system, the disordered system can be de-localised.

Introduction

DTQW has been realised on many quantum devices. On an NMR system, nuclear spins represent
the coin and position state. Radio frequency is used to tune spin coupling between two
neighbouring nuclei. lon-trap simulates the coin state as being hyperfine, and position states as
being quantized energy states caused by ion oscillation[1-3] wave-guides, g-plates, phase
shifters, and beam splitters are used in photonic systems to implement quantum walk and
evolution operations. In cavity QED, atoms' electronic levels are coin states, and photon numbers
map to position states. The atomic level resonant interaction is linked to the coin operation and
the change in photon numbers to the shift operation. Determining the practicality of DTQW
algorithmic applications on quantum circuits is critical[4]. The first quantum circuit based
DTQW implementation was on multi-qubit NMR. The number of steps is limited by the number
of qubits and coherence time. One must map the position state to the multi-qubit state for DTQW
on gquantum circuits. Recently, one such mapping on N + 1-qutrits superconducting system was

reported to implement N-steps of DTQW.
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Its postulates are to identify the “mathematical universe” for modelling quantum phenomena (as
n-dimensional Hilbert spaces with n the maximum number of distinguishable states of the
system); to establish a correspondence between a quantum system and its mathematical
abstraction (a quantum state is a “ray” in n-dimensional Hilbert space); and to describe the
spontaneous eigenstates of quantum systems. Atomic or sub-atomic particle states hold quantum
information. A qubit is a quantum information unit. Today's qubit physical embodiments

include:

Photon polarization encodes the information.

* An atom. The information is encoded in the electron spin.
* QDs. Little devices with a small number of free electrons.

Quantum dots can have a single electron or a cluster of thousands of electrons, depending on

their size and form. Semiconductor materials; diameters range from nanometres to microns.
The information is encoded as electron presence/absence. * An optical cavity atom.

* An ion in a trap has two states.

* NMR liquid (Nuclear Magnetic Resonance).

Lattices NMR.

* macro-gas clouds

* Diamond nitrogen vacancies

* Josephson nexus

Quantum data has unique properties: We can't reliably distinguish non-orthogonal quantum
states due to superposition. The randomization of a quantum computer's internal state owing to

environmental interactions is known as decoherence[5-6].

Conceptually, decoherence can be avoided by using quantum fault-tolerant circuits, quantum
error-correcting codes, and entanglement purification and distillation. Significant progress
should be achieved in all of these areas before quantum computing is feasible. This tutorial

introduces basic quantum computing and quantum information theory ideas and applications.
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Then we give some experiments that reveal quantum effects. We review the fundamental
quantum mechanics ideas required to comprehend quantum devices. Quantum gates and
quantum circuits are used to change a quantum system's state and so process information. Each
of these gates is a classical logic gate[7-8]. We can also mimic any n-qubit quantum circuit using
one-qubit gates and CNOTs. These global quantum gates show: To perform any unitary
transformation A on n qubits, Uk must act on two or fewer computational basis states. (ii) Each
transformation Uk is a product of one-qubit gates and CNOTs. (iii) A one-qubit gate's
transformation can be approximated well by the three gates in the set (H, S, T).

Mathematical calculations, internet searches, economic modelling, weather forecasting, and
other tasks tax even the most powerful computers. Computers are fundamentally inefficient, not
because microprocessors are slow. Modern (classical) computers work by dividing a task into
elementary operations, which are then executed serially, one by one. Parallel computing has been
attempted for some time, but progress has been slow and patchy[9]. The reason is because
microprocessor logic is essentially serial (typical computers appear to be executing multiple
tasks at once, such running a word processor and a spreadsheet software, but in reality the central
processor is merely cycling fast between jobs). A parallel computer's nature would imply
simultaneity. It would be able to search quickly through a huge list of options to find the one that
solves the problem. These machines exist. QCs (Quantum Computers Quantum parallelism is the
more fascinating aspect of quantum computing. A quantum system is in a “quantum state” which
is a superposition of multiple classical or classical-like states. This is the linear superposition
concept used to build quantum states. In order to avoid undesired entanglement with the
environment (decoherence), a quantum computer must be shielded from unwanted entanglement.

Quantum parallelism on a serial machine[10].

To compute all values of a function f(x) of a binary vector x of length n, we require either one
copy of the circuit and 2n time steps (assuming one time step to compute one input) or one time
step and 2n copies of the circuit. In one time step, a quantum circuit can compute all 2n values of
the function. The circuit's output is a superposition of all possible f values (x). We illustrate
quantum parallelism with a “oracle” that can determine whether a binary function is balanced

(the Deutsch problem). A practical example of a test to verify if a function is balanced is a voting
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machine. Suggestion: use two input buttons one for each candidate and an output display. We

analyse the results as we press each button[11].

If the findings are same, the machine is broken. If the two results differ, the machine may or may
not work. A quantum circuit for Deutsch's dilemma and show how to calculate a quantum
circuit's output: It is necessary to split the circuit into stages, compute the transfer matrix of each
stage as tensor product of the transfer matrices of each gate changing each qubit, and calculate
the state of the circuit at the input as tensor product of ket vectors (in Dirac's notation). This
technique is repeated for each stage until we have the output state. While discussing quantum
information theory, we briefly touch on dense coding and quantum teleportation. Quantum
computers and quantum information theory have incredible promise.[12] Reversible quantum
computers avoid conceptually irreversible processes and can dissipate energy arbitrarily
efficiently. Solid state devices from 2000 require 31018 Joules/switching operation. Ralph
Merkle of Xerox PARC calculated in 1992 that a 1 GHz computer with 1018 gates in a volume
of around 1 cm® would dissipate 3 MW of power. Solid state device power consumption grows
with clock rate cube.

In the single-particle DTQW dynamics, any parameter can be disordered. The Anderson
localization (strong localization) and weak localization (disordered DTQW) have been widely
studied. Using the quantum coin operator and a phase operator, we may add acceleration and
disorder to the quantum walk dynamics. This allowed us to investigate the impact of localization
in strengthening and preserving entanglement between two initially separated particles across a
large number of quantum steps. Particle Anderson localization has been experimentally
simulated [12]. The two particles are initially separated but after a few steps of walking they
entangle and how disorder in such a movement affects localisation. The interaction between the
particles and their limitation to one spatial dimension due to bosonic/fermionic nature is also
introduced. Along with the well-established link of quantum walks with enormous Dirac
equation [13-15], these inter-winding connections can be used to examine the connection of
acceleration, mass, and entanglement in relativistic quantum mechanics and quantum field
theory. Based on these findings, we will be able to model the dynamics of accelerated quantum

particles using quantum walks. An analytical investigation is followed by a dynamic analysis of
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the dispersion relations, with numerical data supplementing the analysis. single- and two-

particle AQW dispersion relation and transfer matrix This shows how the probability amplitude
changes from one point to another for a particular time-step and how it depends on the evolution
operator's parameter. Then, to explore weak and strong (Anderson) localization in the accelerated

DTQW, temporal and spatial disorder is introduced in one of the evolution operator's parameters

(coin operator).

With increasing acceleration, AQW probability amplitude extends over more space. In one
dimension, two-particle DTQW entanglement is similar to single-particle AQW. We also show
that in the case of two particles, even if the initial state is separable, the particles entangle after a
few steps of quantum walk, but the entanglement decays with time. [16-17] The decay time

decreases with acceleration. A similar trend holds for disordered two-particle AQW.
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Conclusion

Enhancement of entanglement between the particle and the space in which it moves Single-
particle DTQW's entanglement between its particle and its position space reaches its maximum
value faster for faster acceleration and then reaches its maximum value and then stops. There
have been earlier results that show that entanglement between particles and space increases
because of temporal disorder .This fits in well with that. A lot of the time, entanglement gets
better because of how quantum coins work, but this is just one example of how randomness in

time can make it even better.
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