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Nature is 
quantum. 
↓
We need qubits 
to simulate it.



Problems we can solve 

today in a classical way 
(polynomial)

Problems we currently cannot 

solve (NP-hard)

Problems we hope to 

solve with quantum 
computers 

Computational Problems
Problems can be classified by computational complexity — from efficiently solvable 
today to those requiring future quantum approache
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Digital Computer V Quantum Computer.....  

Repetitive brute force with Machine 

Learning 

Digital Computer Quantum  Computer 

Know all the possible results and pick the 

right one 



Quantum computing is expected to have 

impact across industries
Aerospace

Financial 

services

Healthcare & 

life sciences

• High strength-to-weight materials development

• Wing ply-composite design optimization

• Aircraft computational fluid dynamics

• Portfolio optimization

• Derivatives/options pricing

• Anti-money laundering

• Grid management

• Grid optimization with EVs

• Carbon sequestration

• Drug discovery and drug design optimization

• mRNA & protein structure predictions

• Disease target & biomarker discovery

Automotive

Electronics & 
semiconductors

Energy

Chemicals

• Placement and routing optimization

• Deposition/etch process modeling

• Multi-domain simulation

• Advanced batteries

• Multi-objective vehicle routing optimization

• Auto design and simulation

• Lower energy fertilizer manufacturing

• Efficient catalysts

• Accelerated product development

Optimization

Quantum 
machine
learning

Hamiltonian 
simulation

Partial 
differential 
equations
(PDEs)



A signal from the lab

A meaningful benchmark. A leadership question.

IBM Nighthawk r2

19 seconds
1 million samples

Frontier classical supercomputer

~110 years
Modeled estimate for the same sampling task

WHY IT MATTERS

Advanced quantum experiments can now be run through standard cloud 
access — without owning quantum hardware.



IBM Quantum | Real-World Use Cases
Documented collaborations and experimental results — not all production deployments

FINANCIAL SERVICES

HSBC

Up to 34% improvement
Bond-trade completion prediction using real-world 

data and hybrid quantum-classical methods.

Research demonstration

HEALTHCARE

MODERNA

80 qubits
Simulation of mRNA secondary structure, including a 

60-nucleotide sequence.

Research demonstration

DRUG DISCOVERY

CLEVELAND CLINIC + RIKEN

12,635 atoms
Quantum-classical simulation of protein–ligand 

chemistry using IBM quantum systems and HPC.

Research milestone (2026)

ENERGY & MATERIALS

MITSUBISHI CHEMICAL

Battery chemistry
Exploring lithium-oxygen chemical reactions for 

future battery materials.

Exploratory research

Sources: IBM Quantum case studies and IBM Quantum blog (2025–2026)  |  ibm.com/quantum/case-studies



Global Quantum Ecosystem (2026)

A growing, global ecosystem is accelerating the journey from research to real-world impact.



Quantum – Slovak Ecosystem

Quantum System Two | New York, August 2026



Building a Quantum-Ready Organization

Preparation can start now — without betting on uncertain timelines.

The strategic question is no 

longer whether quantum will 

matter — but where it could 

create advantage, and 

whether your organization will 

be ready.

Identify Use Cases

Map high-value problems in your industry that quantum 
simulation or optimization may address

Engage the Ecosystem

Partner with researchers, hardware providers, and 
software specialists to build expertise

Experiment Deliberately

Run carefully scoped trials to accumulate organizational 
knowledge and validate assumptions

Build Readiness

Develop skills, workflows, and data pipelines so your 
organization can act decisively when quantum methods 

mature
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