
Scalable Quantum Computing 

approach at Microsoft

Bernard OURGHANLIAN

Chief Technology & Security Officer

Microsoft France 

@Ourghanlian











30 qubits →  

50 qubits →  

40 qubits →  

Exponential Scaling
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100 seconds



CAFFEINE MOLECULE FEMOCO COMPLEX
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Majorana Fermions 

Predicted by Ettore Majorana 
in 1937











Develop and deploy a scalable, commercial 
quantum system to solve today’s unsolvable 

problems
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Superposition

Electron Fractionalization
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Inca Quipu



 ECC is extremely painful (no “quantum refresh” like DRAM)
 Many can be fabricated with variations on standard semiconductor techniques   

Realizations Lifetimes Gate Speed ECC cost

Topological (Majorana) 1 minute Nanoseconds 𝟏𝟎𝟏

Flux Qubit / 1010 same 103 − 104

Charge Qubit / 1010 same 103 − 104

Transmon / 107 same 103 − 104

Ion Trap / 102 103 slower 103 − 104



https://physicsworld.com/a/quantum-computing-with-a-twist/

https://physicsworld.com/a/quantum-computing-with-a-twist/




Richard Feynman: 
“Shut up & calculate!”

Quantum 2.0: 
“Shut up & engineer!”





Quantum 

programming 

language

Visual Studio 

integration and 

debugging

Local and cloud 

quantum 

simulation

Extensive libraries, 

samples, and 

documentation





Quantum Development Kit
https://www.microsoft.com/en-us/quantum/development-kit






