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News about Quantum Computing in     

May 16, 2013     
Google, NASA Open New Lab to  
Kick Tires on Quantum Computer    

IBM, Microsoft Is Taking 
Quantum Computers to the Cloud    

April 11, 2019     

IBM Says Google's Quantum Leap 
Was a Quantum Flop    

October 21, 2019     

February 19, 2018     
The Ongoing Battle Between 
Quantum and Classical Computers    



Even politicians now often talk  
about Quantum Computing



The structure of this talk

What is a Quantum Computer? 
 
What is a Quantum Computer good for? 
 
What is the current stage of  
Quantum Computing? 
 
How to nurture collaboration between  
different fields of Science and Technology?
 
The involvement of Hungary in QC.  



Q U A N T U M  P H Y S I C S  A N D  Q U A N T U M  C H E M I S T RY:  
I N T R I N S I C A L LY  H A R D  P R O B L E M S



Q U A N T U M  P H Y S I C S  A N D  Q U A N T U M  C H E M I S T RY:  
I N T R I N S I C A L LY  H A R D  P R O B L E M S

T H E  R E A S O N :  Q U A N T U M  E N TA N G L E M E N T  
A N D  T H E  P R I N C I P L E  O F  S U P E R P O S I T I O N



T H E  E X P O N E N T I A L  S TAT E  S PA C E  O F  
Q U A N T U M  M E C H A N I C S



The exponential wall 



Exponentials and the legend about the  
inventor of chess



Exponentials and the legend about the  
inventor of chess



Exponentials and the difficulty in simulating 
Quantum Physics

No classical computer ever could store  
a generic quantum state of 200 qubits.



“H O W  C A N  Y O U  S I M U L AT E  T H E  
Q U A N T U M  M E C H A N I C S ?  ( … . )  
C A N  Y O U  D O  I T  W I T H  A  N E W   
T Y P E  O F  C O M P U T E R  -   
A  Q U A N T U M  C O M P U T E R ?   
I T  I S  N O T  A  T U R I N G  M A C H I N E   
B U T  A  M A C H I N E  O F  D I F F E R E N T   
K I N D . ”  
( R .  F E Y N M A N )



Surprise: also classical problems can  
be solved by Quantum Computers



The Bernstein-Vazirani Problem

Black Box

How many queries do we need to determine the secret bit string? 



The Bernstein-Vazirani Algorithm

See lecture of András



Shor’s algorithm (1994)



What is the current stage of Quantum Computing?





Potential QC Technologies



  

Quantum supremacy test:

sample a random quantum circuit

53 qubits, 20 layers

Start with all qubits 0 → run circuit → measure all qubits

3 million samples, expected fidelity 0.1%: 600 seconds

Best classical simulator: Schrodinger-Feynman algorithm,

Google Cloud servers:  10000 years

IBM suggests: maybe 2.5 days?



Google’s Roadmap



IBM’s Roadmap



PsiQuantum’s Plan



Noisy Intermediate-Scale Quantum (NISQ) Era 



NISQ Era Quantum Algorithms







- Quantum Chemistry, Quantum Physics  
 
- Optimization, Machine Learning 
 
- Factoring 
 
- Future ideas???





Moore’s Law



Online Accessible Programable Quantum Computers 

- Multinational Companies & Start Ups  
 
- Very good entry point for virtually everyone



There is a handy python environment  
for quantum programming



Nurturing Collaboration across Disciplines
B E T W E E N  D I F F E R E N T  D I S C I P L I N E S  





HunQuTech  
 Hungarian Quantum Technology Programme



HunQuTech   
Partners



https://sites.google.com/view/qhungary

Reminder of tomorrow’s satellite event  
Quantum Programming Miniworkshop 

https://sites.google.com/view/qhungary

