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ÅQuantum simulation with trapped ions 

   - Coherent interactions  

   - Digital apprach 

   - Dissipative dynamics 

   - Creating large entangled states 



Simulating quantum-many body systems 

How can we efficiently study the physics of quantum-many body systems? 

Questions: Å ground state       ? 

Å time evolution                     ? 

Å quantum phase transitions? 

Å correlation functions  

Å In some cases: Analytical techniques 

Å Numerical simulation methods on a computer 

Approaches: 

Coupled-cluster method, series expansion techniques, DMRG,  

exact diagonalization, Quantum Monte Carlo, é 

But: Exponential scaling of resources with the system size severely 

restricts the number of particles that can be simulated.  



Quantum simulation principle 
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The Digital Algorithm 
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Experiments with strings of trapped ions 



Experimental setup 



Experimental setup 


