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Is quantum physics so mysterious?

Sorry guys, there is no mystery in quantum physics, only models and experimental verifications!

An atom simultaneously in two places ==> Linear superposition of quantum states

Spooky action at a distance ==> Entanglement of two quantum systems

Quantum teleportation ==> Quantum channel plus classical communication

Quantum parallelism ==> Massive entanglement of many quantum systems

Quantum computing ==> new paradigm of computing with quantum information

Quantum technologies ==> ……………………….



Quantum computers use quantum parallelism

Classical controlled-NOT gate

Quantum controlled-NOT gate



Quantum computers & Quantum supremacy

Will we ever have a quantum computer that outperforms classical computers?

Done by Google in US last year 2019, and  by USTC in China in years 2020-21



STATEMENT OF PRINCIPLES

I think digital quantum computers with error correction protocols will never scale up

to the many millions of physical qubits and operations needed for useful applications.

I am convinced that such universal quantum computers will never be even needed.

I think quantum advantage may be reached within 5-10 years with

Multiplatform Modular Co-Design Quantum Computers

coherent quantum annealers, digital-analog quantum computers,

digital-adiabatic quantum computers, neuromorphic quantum computers,

bio.-inspired quantum artificial life, and the playful creativity of humankind.

Do I have futuristic ideas? Yes, but I work to bring them to the present.
You bet I do not work for posterity.



Multiplatform Modular Co-Design 
Quantum Computers

Co-Design QC is a quantum processor built with state-of-the-art quantum hardware
and designed to perform with application-oriented quantum software.

Known NISQ architectures are a subset of state-of-the-art quantum computers,
while digital quantum algorithms are arguably the worst matching to them.

Digital-Analog Quantum Computing is only the tip of the iceberg of what will be
Co-Design Quantum Computers, aiming at vanishing the quantum winter.
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Influencer on Google, IonQ, Huawei, and all continents











Digital-Analog Quantum Computing of QAOA

Enhanced quantum volume and save coherence time



Digital-Analog Quantum Computing of QAOA

Interesting use of Arbitrary-Phase Gates



Partial quantum cloning ==> quantum artificial life (QAL)

How to reproduce in the lab quantum cloning quantum artificial life if they are forbidden?
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Quantum memristors

• memory feature in quantized circuits 
• interplay of memory & quantum properties 
• new paradigm and novel building block 

for quantum technologies

Classical memristors

• history-dependent response/resistance 
• processing and storage in the same device 
• applications in neuromorphic computing, 

learning circuits, memcomputing

Quantum memristors for neuromorphic quantum technologies



Quantum Brain


