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IBM Quantum mission

Bring useful 
quantum 
computing to 
the world
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IBM Quantum

What is quantum 
computing?



Uniquely quantum 

Some problems are classically intractable and will 

never be solvable with traditional computers

Superposition

A quantum system existing in 

a complex linear combination 

of two states until it is 

measured

Entanglement

Information shared jointly 

between entangled pairs or 

groups

Interference

Interaction that affects 

likelihood of solutions

Moore’s law: the number 

of transistors in a classical 

integrated circuit doubles 

about every two years

… but we are approaching the 

end due to physical limitations

Approaching the physical limit: 

IBM created the world’s first 2 nm 

node chip in 2021, with transistors 

as small as 10 silicon atoms
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These Quantum concepts can reduce the number of computational steps required for certain algorithms
&
At a ~100 qubit scale, with sufficient circuit depth and complexity, classical computers can no longer 
simulate exactly

https://research.ibm.com/blog/2-nm-chip
https://research.ibm.com/blog/2-nm-chip
https://research.ibm.com/blog/2-nm-chip
https://research.ibm.com/blog/2-nm-chip


Unlock discovery with quantum computing

Harnesses the capacity to advance conceptual 

and tools-based discovery

Quantum computers are exponentially more 

powerful than classical computers

1. A new way of computing

New paradigm of problem-solving 

and thinking

2. Solving new problems

Unlock classically unsolvable problems, 

cutting computation time down from hours 

to minutes

3. Discovery of new use cases

Expand discovery into new 

computational spaces
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Classically 
intractable

Classically 
tractable

Quantum 
tractable
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Why quantum?

Graphics processing units (GPUs)

• Apply principles of classical physics

• Bits are either 0 or 1

• Rely on quantum-inspired methods to obtain 

expected answers

• Struggles to simulate utility-scale quantum 

systems and large problems with many gates

• Effective at tackling hard AI problems and 

driving advances in quantum computing

Quantum processing units (QPUs)

• Apply principles of quantum mechanics

• Qubits can be in more states than 0 and 1

• Use new computational paradigm to obtain 

answers to previously intractable problems

• Error mitigation lets us run larger, longer 

circuits

• Computational advantages expected in 

simulations, search and optimization, and 

processing data with complex structure
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Quantum computers are the only novel 
hardware that changes the game
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Hard problems 
(NP hard)

Easy problems 
(polynomial)

Quantum 
easy

Quantum computing is not just a 

faster or better version of classical 

systems. It is an entirely new branch 

of computing.

Quantum computing follows the laws 

of nature to represent data in ways 

that mimic the randomness and 

unpredictability of the natural world.

Ultimately, GPUs and classical 

hardware are not built for this.

IBM Quantum / © 2026 IBM Corporation



양자컴퓨팅(Quantum Computing)의주요활용분야

자연에서발견되는
양자역학적과정을
시뮬레이션 :

새로운항생제개발을
가속화

전기차, 전자기기, 
전력망저장을위한
더가볍고오래가는
배터리개발

© 2026 IBM Corporation

Hamiltonian simulation

(해밀토니안시뮬레이션)

Optimization

(최적화)
Machine learning

(머신러닝)

Differential equations

(미분방정식)

여러제약조건속에서문제
해결방안확보 :

투자포트폴리오
구성을최적화하여
리스크관리강화

단백질구조를더
정확히예측해표적
치료제설계

양자기술을활용해머신러닝
성능을향상 :

알고리즘트레이딩을
위한특성선택(feature 
selection) 최적화

소재의물리적·화학적
특성을더잘이해

고전적방식으로풀기어려운
미분방정식을새로운
방식으로해결 :

시장성과를더
정확하게예측

난류(turbulence) 
시뮬레이션을
정밀화해
항공기·자동차설계
개선

0
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항공우주

금융서비스

헬스케어및
생명과학

• 고강도·경량소재개발
• 날개적층복합재설계최적화
• 항공기전산유체역학(CFD)

• 포트폴리오최적화
• 파생상품/옵션가격산정
• 자금세탁방지

• 전력망관리
• 전기차(EV) 기반전력망최적화
• 탄소포집

• 신약발견및약물설계최적화
• mRNA 및단백질구조예측
• 질병표적및바이오마커발견

자동차

전자및반도체

에너지

화학

• 배치및경로최적화
• 증착/식각공정모델링
• 다영역시뮬레이션

• 첨단배터리
• 다목적차량경로최적화
• 자동차설계및시뮬레이션

• 저에너지비료제조
• 고효율촉매
• 제품개발가속화

Optimization

Machine
Learning

Chemistry & 
materials

Partial 
differential 
equations
(PDEs)

IBM Quantum | © 2026 IBM Corporation

Nearer Term

Longer Term

양자컴퓨팅은산업전반에걸쳐혁신적인변화를이끌것으로기대

주요활용사례예시
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산업전반의양자컴퓨팅에대한투자가

전례없는속도로빠른속도로

가속화되고있습니다.

Source 1: IDC, IDC’s Worldwide Quantum Computing Forecast: 2023–2027: Surfing the Next Wave of 
Quantum Innovation,” IDC #US49198322, 2023.

Source 2:  Sylvain Duranton (BCG), “Quantum Computing Takes Off With $55 Billion In Global 
Investments,” 

Source 3: BCG, “Fantastic applications and where to find them,” 2024.
Source 4: BCG, “Fantastic applications and where to find them,” 2024.

• 고객지출연평균성장률 48%1

• 글로벌투자규모 550억달러(76조원)2

• 초기사용자중 62%가연간 100만달러이상
지출 – 2022년대비 11% 증가3

• 2022년이후기업활용사례활동 50% 

이상증가4

➔양자기술의성숙, 비즈니스가치입증
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IBM Quantum Network

IBM은양자컴퓨팅발전을선도하는세계최고수준의

생태계를구축하고있습니다.

© 2026 IBM Corporation

The IBM Quantum Network has 300+ members

Industry members 50+
Commercial partners and startups 65+
Academic and research institutions 170+

Oak Ridge National Laboratory and the oak leaf symbol are registered trademarks of the U.S. Department 
of Energy. Use of this mark does not constitute or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof or its contractors or subcontractors.

Ecosystem

12
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산업계평가 | Gartner® AI Vendor Race (2025.12.8)

IBM, 양자컴퓨팅분야 ‘Company to Beat’

• IBM은수십년간의양자컴퓨팅연구경험과실제시스템배포를통해

축적한운영경험을바탕으로, 대규모초기도입고객확보에서경쟁우위를보유

• 로드맵기반장기전략을규율있게실행하는역량이 IBM의핵심강점으로평가됨

• IBM의양자포트폴리오는다양한산업과활용사례를포괄하며, 

폭넓은고객지원과확장성을제공.

• 연구경험, 제품포트폴리오, 생태계규모측면에서 IBM은경쟁사대비선두로평가됨



IBM Qauntum 사업을통해유망한양자컴퓨팅관련창업기업의양자컴퓨팅역량을

강화하여, 우리창업기업이다가오는양자기술시대에선제적으로대응할수있도록기술

리더십을확보하고자합니다.

- 각기업및개인별양자컴퓨팅지식기반에맞춰차별화된교육프로그램구성

- 연세대학교에서양자컴퓨팅교육, 세미나및양자전문가성장을위한멘토링시스템제공

- 성공적인프로젝트수행을위한자문, 컨설팅, 산학협력모색등지원

- IBM Quantum 세미나및 MeetUp 행사초대및참여를통해우수기업과의사업/기술협력

논의기회마련

14IBM Quantum | © 2026 IBM Corporation
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상세지원사항

* 참여기업의프로젝트및보유역량에따른변경가능

IBM

+

QIC 기타지원

(IBM Quantum Network
가입시지원가능)

IBM Quantum | © 2026 IBM Corporation
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양자컴퓨팅 교육 프로그램

* 참여기업의프로젝트및보유역량에따른변경가능
IBM Quantum | © 2026 IBM Corporation
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양자컴퓨팅인력양성프로그램

- 기간 : 주 2회 (1회 3시간강의), 총 4주

- Quantum Education Syllabus: 단계별세강좌로구성

양자컴퓨터입문 /양자컴퓨터중급 /양자컴퓨터고급

1. 양자컴퓨터입문 (Introductory Quantum Computing)

수업목표및개요: 양자정보기술의혁신적인발전과 NISQ 시대양자컴퓨터의출현에대응하기위하여

양자정보기술에대한기초적인이해는필수적이다. 본과목에서는 (1) 양자컴퓨터와양자정보에대한기본적인

개념을이해하고, (2) 양자알고리듬에대한소개와함께양자코딩을실습한다. 이를통하여다가오는

양자정보기술시대를대비하기위한기초를다진다.
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양자컴퓨팅인력양성프로그램

- 기간 : 주 2회 (1회 3시간강의), 총 4주

- Quantum Education Syllabus: 단계별세강좌로구성

양자컴퓨터입문 /양자컴퓨터중급 /양자컴퓨터고급

2. 양자컴퓨터중급 (Intermediate Quantum Computing)

수업목표및개요: 양자정보기술의혁신적인발전과 NISQ 시대양자컴퓨터의출현에대응하기위하여

양자정보기술에대한이해는필수적이다. 본과목에서는 (1) 양자컴퓨터와기본양자알고리듬을이해하고, 

(2) 양자알고리듬의구체적인응용에대한소개와함께양자코딩을실습한다. 이를통하여다가오는

양자정보기술시대를적극적으로활용하기위한기반을마련한다.
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양자컴퓨팅인력양성프로그램

- 기간 : 주 2회 (1회 3시간강의), 총 4주

- Quantum Education Syllabus: 단계별세강좌로구성

양자컴퓨터입문 /양자컴퓨터중급 /양자컴퓨터고급

3. 양자컴퓨터고급 (Advanced Quantum Computing)

수업목표및개요: 양자정보기술의혁신적인발전과 NISQ 시대양자컴퓨터의출현에대응하기위하여

양자정보기술에대한이해는필수적이다. 본과목에서는양자컴퓨팅에대한기초적인이해를바탕으로

(1) 기본양자알고리듬을이해하고, (2) 다양한응용양자알고리듬에대한소개와함께양자코딩을실습한다. 

이를통하여다가오는양자정보기술시대를선도하기위한발판을다진다.



양자컴퓨팅은막대한경제적파급효과를수반하는

새로운알고리즘발견의시대를열것입니다.

“양자컴퓨팅은기술성숙단계에서 5,000억달러이상의가치를

창출할잠재력을가지고있습니다” — 보스턴컨설팅그룹(BCG)

Sources: BCG, “The Quantum Leap: Navigating the Future of Computing,” 2025; 
“The Long-Term Forecast for Quantum Computing Still Looks Bright,” 2024.

Aerospace & 
automotive

Financial 
services

• Risk management: $10–$20B
• Market simulation: $30–$35B
• Fraud, money laundering: $20–$30B

• Drug development: $40–$80B

Energy, 
environment 
& utilities

Healthcare & 
life sciences

High tech

• Solar conversion: $10–$30B
• Battery design: $20–$40B
• Oil exploration & production: $6–30B
• Oil refining: $2–$7B

• Automated vehicles: up to $10B
• Fluid dynamics: $10–$30B
• Materials: $10–$20B

• Catalysis: $20–$50B
• Materials: $20–$30B 

Optimization

Quantum machine
learning

Chemistry & 
materials

Partial 
differential 
equations (PDEs)

© 2026 IBM Corporation
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산업전반의기업들이 IBM과

협력하여, 양자컴퓨팅을

통해비즈니스목표를

실현하고있습니다.
라디칼에의해발생하는
소재열화메커니즘연구

arXiv:2508.08229

양자최적화기법을
활용한 mRNA 2차구조
예측

arXiv:2405.2032895+ 
산업파트너와함께완성한
프로토타입

제약분야관련시스템에서
초분자상호작용
시뮬레이션

Communications Physics 8, 396 (2025) 

채권등고정수익
자산포트폴리오
최적화

arXiv:2508.13557

회사채거래실행전략
고도화

arXiv:2509.17715 

이류-확산및유사한
편미분방정식(PDE) 
시뮬레이션

arXiv:2508.16728

분산에너지시스템
최적화

arXiv:2407.20802
arXiv:2412.07915
arXiv:2509.10657

Optimization Optimization QML QML PDEs

OptimizationHamiltonian simulation Hamiltonian simulation
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A PLATFORM 

for quantum computing 

A cloud platform that allows us to deliver the most 

performant 100Q+ quantum computers for global 

distribution

A set of runtime and application services that enable you to 

unlock advantage on today’s systems 

An open SDK that provides flexible and comprehensive 

interfaces for building, optimizing, and executing quantum 

circuits at scale

A collection of open science tools for designing QCSC and 

developing novel algorithms

© 2026 IBM Corporation

IBM Quantum 
Platform

IBM Quantum Platform Qiskit

58
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Qiskit
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IBM Quantum Platform: Software

Accelerate application research with a high-performance 
software stack powered by Qiskit

Qiskit SDK

Preferred by 74% of the 

developer community

7400+ dependent projects

83xfaster mean transpilation 

time than nearest competitor 

TKET

Qiskit Runtime

Accurately and efficiently 

execute estimation and 

sampling tasks in a near-time 

environment

Quality: Up to 5K gates

Speed: 330K CLOPS

Qiskit Serverless

Run quantum-centric 

supercomputing workloads 

across QPUs, CPUs, and GPUs 

in the cloud

Simplifies heterogeneous 

application development for 

researchers

© 2026 IBM Corporation
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Qiskit – 
Open ecosystem for quantum computing 

Slide ID: 
557
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Developers with Qiskit 

certification

Countries with Qiskit-

certified developers 

1370

The new and updated Qiskit certification is 

available on IBM Training now!

Validate your Qiskit 2.X skills, with topics such as performing 

quantum operations, creating quantum circuits, as well as 

running quantum circuits.

A free study guide and sample test 

are available through IBM Training.

IBM Certified Quantum 

Computation using 

Qiskit v2.X Developer

71

www.ibm.biz/qiskit-cert

Slide ID: 
518
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http://www.ibm.biz/qiskit-cert
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IBM Quantum

Learning & 
enablement



Qiskit classroom 

modules

Modules are ~1-2 hour-long, 

Jupyter notebooks on key 

concepts from a quantum-

computing related course. 

Text and Qiskit code, check-in 

questions and coding activities 

for the learner to check their 

understanding.

Designed to be easily plugged 

into courses with minimal 

effort from the instructor.

Optional videos paired with 

each module.

© 2026 IBM Corporation 66

https://quantum.cloud.ibm.com/learning/ko/modules/quantum-mechanics 

https://quantum.cloud.ibm.com/learning/ko/modules/quantum-mechanics
https://quantum.cloud.ibm.com/learning/ko/modules/quantum-mechanics
https://quantum.cloud.ibm.com/learning/ko/modules/quantum-mechanics


IBM Quantum Learning

Learn the basics of quantum 
computing and how to solve 
real-world problems with IBM 
Quantum services and systems

67© 2026 IBM Corporation

Courses, tutorials, and 
educational resources by 
leading quantum experts.

https://quantum.cloud.ibm.com/learning/ko 

https://quantum.cloud.ibm.com/learning/ko
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https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2

https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2
https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2
https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2
https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2
https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2
https://www.youtube.com/playlist?list=PLOFEBzvs-Vvr0uEoGFo08n4-WrM_8fft2


IBM Quantum 

community

IBM Quantum Learning

An online platform for learning 

the basics of quantum 

computing, and how to use 

IBM Quantum services and 

systems to solve real-world 

problems.

Qiskit Global Summer School

An annual event featuring 

online lectures delivered by 

various IBM Quantum experts, 

as well as live Q&A sessions.

Qiskit YouTube channel

The Qiskit YouTube channel 

hosts hundreds of useful 

videos on quantum computing.

Qiskit Developer Certification

The world's first ever developer 

certification for programming a 

quantum computer, setting the 

benchmark for quantum 

developer skills.

Qiskit Advocates

A global program that provides 

support to individuals who 

actively contribute to the Qiskit 

community. There are 

hundreds of Qiskit advocates 

representing many countries 

who contribute to the Qiskit 

community.
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Expanding education and research

Quantum computing 

courses using Qiskit

Learners accessing digital 

content

In-depth quantum education 

and workforce development by 

world renowned experts

700+ 9M+ 3K+

Online companion textbooks 

with problem sets and progress 

tracking, utilizing Qiskit and IBM 

Quantum hardware

Science in the era of emergence

Research in this era was heavily 

focused on characterizing 

quantum hardware, error 

mitigation and suppression, and 

proof-of-concept applications
Understanding quantum information 
and computation by John Watrous
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We have entered the 
era of Quantum Utility.

Our offerings are 
changing for this 
new era.
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