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Abstract—A new technique called quantum computing 

makes use of the principles of quantum physics to solve 

issues that are too complicated for modern computers. 

Quantum computers, in contrast to conventional 

computers, are capable of processing enormous volumes 

of data at astounding rates, providing opportunities for 

advancements in industries like cybersecurity, artificial 

intelligence, energy, medicine, and finance. The 

protection of sensitive data, encryption methods, and 

digital information against possible vulnerability by 

quantum computers is known as quantum computing 

cybersecurity. It can crack many modern encryption 

techniques, including RSA and ECC, in a matter of 

seconds, endangering private information, secure 

connections, and blockchain systems. "Harvest now, 

decrypt later" refers to the possibility of hackers stealing 

data now and using quantum technology to decrypt it 

later. Experts and companies worldwide are developing 

quantum-resistant cryptography—new security 

techniques meant to withstand large quantum 

computers—in order to defend against these dangers. 
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I. INTRODUCTION 

 

The advent of quantum computing brings with it new 

concerns as well as opportunities for cybersecurity. 

Examining present security issues and the future role 

of quantum computers is necessary to comprehend 

their relevance. 

 

1.1. Current Security Challenges 

Current cybersecurity methods face numerous threats. 

Traditional encryption protocols like RSA and ECC 

(Elliptic Curve Cryptography) rely on the complexity 

of mathematical problems for security. However, 

these methods are vulnerable to quantum-based 

attacks. According to NIST (National Institute of 

Standards and Technology), quantum algorithms like 

Shor’s could break widely used cryptographic systems 

efficiently. This creates an immediate need to 

anticipate and mitigate these vulnerabilities [1]. 

Moreover, ransomware attacks and phishing scams 

have increased over 150% from 2020 to 2022 

(Cybersecurity Ventures). These types of attacks 

exploit software and human weaknesses, bypassing 

even sophisticated security measures. With IoT 

(Internet of Things) devices proliferating, maintaining 

network security has become increasingly 

challenging. Researchers suggest that by 2025, there 

will be over 75 billion IoT devices worldwide 

(Statista), making robust security essential. 

 

1.2. The Role of Quantum Computers 

Quantum computers offer remarkable computational 

power far exceeding classical computers. Quantum 

key distribution (QKD) exemplifies their potential in 

cybersecurity. QKD uses quantum mechanics 

principles to create secure communication channels, 

making eavesdropping detectable. Financial 

institutions and government agencies are already 

experimenting with QKD to bolster their security 

frameworks [2]. Post-quantum cryptography (PQC) is 

another promising area. PQC algorithms aim to 

develop encryption methods resistant to quantum 

attacks. Organizations like NIST are working on 

standardizing PQC algorithms to future-proof 

cryptographic systems. Early adoption of PQC could 

safeguard sensitive information and maintain data 

integrity against quantum threats [3]. Overall, 

quantum computing could redefine security 

paradigms. While it poses risks to current systems, 

embracing its capabilities enables the development of 

advanced security solutions. 
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II. KEY ASPECTS OF QUANTUM COMPUTING 

IN CYBERSECURITY 

 

These aspects highlight how quantum technology is 

reshaping cybersecurity to stay ahead of future threats. 

 

2.1. Quantum-Resistant Encryption (Post-Quantum 

Cryptography) –  

New cryptography protocols (NIST PQC protocols) 

that are quantum attack-immune. 

 

2.2. Quantum Key Distribution (QKD) –  

Employs quantum mechanics to establish ultra-secure 

cryptographic keys, and it is impossible to eav.3 Es 

drops. 

 

2.3. Threat to Classical Encryption –  

Any RSA-2048, ECC, and SHA-256 encryption is 

broken in minutes by quantum computers employing 

Shor's Algorithm. 

 

2.4. Quantum-Secure VPNs & Communication –  

Quantum-resistant cryptographic protocols will be the 

bedrock of future network security solutions. 

 

2.5. Machine Learning & AI Cybersecurity –  

Threat detection, encryption, and cybersecurity 

analytics will be boosted by quantum computing to 

facilitate anticipatory defence. 

 

III. USE QUANTUM COMPUTING FOR CYBER 

ATTACKS. 

 

Cybercriminals and state-sponsored hackers already 

have theiSHAr eyes on the quantum age so that they 

can use quantum computing to decrypt or break 

encryption, steal sensitive information, and carry out 

AI-based cyberattacks. 

 

3.1. Breaking Encryption 

Today's we used an RSA and ECC as an Encryption 

technique which utilize complicated mathematical 

problems so that classical computers take thousands of 

years to solve. But the Quantum computers with Shor's 

algorithm will be able to decrypt RSA-2048 within 

minutes, rendering sensitive information vulnerable. 

Banking Transactions: A quantum computer hacker 

will be able to decrypt formerly secure online 

transactions, credit card information, and financial 

records. Healthcare Data Breach: Patient information 

in encrypted medical databases can be decrypted at the 

touch of a button, resulting in medical fraud and 

identity theft. National Security Risk: Government 

classified data, military communications, and defense 

contracts secured by RSA can be decrypted by the 

attacker. 

 

3.2. Harvest Now, Decrypt Later Attacks 

Hackers do not have to wait for quantum computers—

already today they steal encrypted data and save it to 

decrypt later with quantum technology. It can be called 

a Harvest Now, Decrypt Later (HNDL) attack. 

Government Communications: A state-sponsored 

hacker can capture and save encrypted military 

communications and diplomatic reports, to decrypt 

them when quantum computing is at peak. Corporate 

Spying: Technology firms' secret algorithms, research 

findings, and trade secrets may be stolen currently and 

cracked down the line, resulting in a loss of market 

edge. User Data & Identity Theft: Anonymized or 

encrypted user bases (email accounts, passwords, 

social security numbers) may be stolen by attackers 

and decrypted afterward, compromising the privacy of 

end-users. 

 

3.3. AI-Driven Quantum Hacking 

Quantum AI is making hacking quicker, wiser, and 

deadlier. AI already sweeps through vast data sets, 

detects weaknesses, and conducts cyberattacks on its 

own, but with quantum computing, these attacks will 

be all but unblock Ble. Quantum-powered malware 

may quickly sweep through entire company networks, 

detect weaknesses, and bypass typical firewalls in 

seconds. Phishing 2.0: Quantum AI would monitor 

social media postings, emails, and web surfing to craft 

hyper-targeted phishing emails that even security-

aware users would fall for. Quantum Password 

Cracking: Existing password-hashing systems would 

be obsolete because quantum brute-force attacks can 

crack even sophisticated passwords instantly. 

 

IV. POTENTIAL IMPACTS OF QUANTUM 

COMPUTING ON CYBERSECURITY 

 

Quantum computing is set to revolutionize 

cybersecurity by both enhancing and challenging 

existing protocols. As we delve deeper, we’ll explore 

how it impacts cryptography and introduces new risks. 
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4.1. Enhancing Cryptography 

Quantum computing can strengthen cybersecurity 

through advanced cryptographic techniques. Quantum 

Key Distribution (QKD) uses principles of quantum 

mechanics to create secure communication channels 

[4]. In QKD, any eavesdropping attempt alters the 

quantum state, immediately alerting both parties. This 

makes quantum communication virtually unbreakable 

by classical means. 

 

4.2. Post-Quantum Cryptography (PQC) 

Aims to develop encryption algorithms resistant to 

quantum attacks. While traditional algorithms like 

RSA and ECC will become vulnerable, PQC offers 

future-proof solutions. [5[ NIST is spearheading 

efforts to standardize PQC algorithms, ensuring 

widespread adoption and enhanced security. Risks and 

Vulnerabilities Despite its benefits, quantum 

computing introduces significant risks [6]. Current 

encryption protocols, such as RSA, are particularly 

susceptible to quantum acks. Shor’s algorithm, 

executed on a quantum computer, can factorize large 

integers exponentially faster than classical methods, 

breaking traditional encryption. This potential 

threatens the security of data protected under today’s 

standards. Moreover, the transition to quantum-safe 

algorithms presents its own challenges. The process of 

migrating to PQC involves integrating these new 

algorithms across all digital infrastructures [7]. 

Compatibility issues may arise, and security gaps 

could emerge during this transition, increasing 

vulnerability to cyber-attacks. 

 

V. CONCLUSION 

 

As we stand on the brink of a quantum revolution it’s 

clear that the future of cybersecurity will be 

profoundly shaped by quantum computing. We must 

proactively transition to quantum-safe algorithms and 

develop Quantum-Resilient Cryptography to 

safeguard our digital communications [8]. With 

governments and businesses already laying the 

groundwork for quantum integration we’re setting the 

stage for a more secure digital landscape. By 2035 we 

may see practical quantum computers capable of 

breaking traditional cryptographic codes making it 

imperative to adopt quantum-resistant protocols now 

[9]. Let’s embrace this transformative technology to 

fortify our cybersecurity frameworks for the 

challenges ahead. 
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