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Abstract

This article reviews the main algorithms and methods aimed at ensuring the security of
quantum systems. The article provides detailed information about important technologies such
as quantum cryptography, post-quantum cryptography, and quantum error correction.
Algorithms such as Quantum Key Distribution (QKD), Lattice-based cryptography, Hash-
based signatures, and Surface Codes are used to ensure the security of quantum systems. These
algorithms ensure the confidentiality, integrity, and availability of information.

The article covers the latest achievements in the field of quantum system security and
emphasizes the importance of research and development in this area. Along with the
development of quantum technologies, algorithms for ensuring their security are also
constantly being improved.

This article is a useful resource for those interested in the fields of information security,
cryptography, and quantum computing.
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Introduction

Quantum systems have ushered in a new era in modern information technology. They have
incredible capabilities in processing information compared to classical computers. However,
guantum systems can also be subject to security threats. Therefore, special algorithms and
methods have been developed to ensure the security of quantum systems. In this article, we

e
O
—
qo!
)
(7))
)

oC
>
(-
(©

£

!
O

82

O

==
)

=

(V.
O

=
-
—
-
O

=5
0
L

L
O

e
o

Vp

®)
-
©
(7))

=

2,

=
-

Q
@)

0p

(T
O

O

=

287|Page

&) webofjournals.com/index.php/12




q
N
¥

i

Web of Scientists and Scholars: Journal of Multidisciplinary Research

I

Volume 3, Issue 2, February - 2025 ISSN (E): 2938-3811

will discuss the main algorithms used to ensure the security of quantum systems and their
applications.
The following algorithms are used to ensure the security of quantum systems:

Quantum Cryptography: Quantum cryptography is a method of protecting data based on the
fundamental principles of quantum mechanics. The most famous example of this is Quantum
Key Distribution (QKD). Through QKD, a secret key is exchanged between two parties, and
this key is based on the principles of quantum security.

BB84 Protocol: This is the most popular QKD protocol, which uses the quantum states of
photons. Any attempt to access the data is immediately detected and the data is secured.
BB84 The protocol consists of the following steps.

BB84 The protocol uses the polarization states of photons. Photons can be represented in the
following two bases:

+ Bazis (Rectilinear basis): Photons are horizontal (|0)) and vertical (|1)) may be in some
cases.

x Bazis (Diagonal basis): Photons 45° (|+)) va 135° (|-)) can be in states.

The states of photons are represented as follows:

0) = (1, 0)

11)=(0, 1)

[+) = (12, 1A2)

=) = (1A2, -12)

Post-kvant kriptografiya (Post-Quantum Cryptography): Post-quantum cryptography was
developed to combat the ability of quantum computers to break classical encryption algorithms.
These algorithms are based on mathematical problems that are resistant to quantum computers.

Lattice-based kriptografiya: This method is based on mathematical lattices and is considered
resistant to quantum attacks. The advantages of this type of cryptographic system are as
follows.

Quantum resistance: Lattice problems are also considered difficult for quantum computers.

1. Efficiency: Lattice-based algorithms run relatively fast.

2. Flexibility: Lattice-based systems can be used for various tasks such as signing, encryption,
and key exchange.

Hash-based signatures: Methods based on hash functions, such as the SPHINCS+ algorithm,
provide protection against quantum attacks.

Code-based cryptography: Methods based on error-correcting codes, such as the McEliece
encryption system, are considered resistant to quantum attacks.
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Application of algorithms in quantum security

Data Encryption: Post-quantum cryptography algorithms protect data against quantum
attacks. For example, Lattice-based encryption systems are currently used in many
applications.

i

Secret key exchange: Through QKD protocols (such as BB84), a secret key is exchanged
between two parties. Using this key, data is transmitted securely.

Quantum network security: Quantum networks use quantum error correction algorithms to
transmit data. This increases the reliability of the networks.

Conclusion

Ensuring the security of quantum systems is of great importance for modern information
technologies. The confidentiality, integrity and availability of information are ensured through
algorithms such as quantum encryption, post-quantum cryptography and quantum error
correction. In the future, as quantum technologies develop, their security algorithms will also
be constantly updated.

Research and development in the field of quantum system security plays an important role in
bringing humanity to a new technological stage.
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