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Didactic Program – PhD course 
 

QUANTUM PHYSICS OF LOW DIMENSIONAL 
STRUCTURES 

QPLDS-PhD 
 
Duration: One semester, 2h/week=30h/semester 
 
 
The aim: To Introduce to quantum formalism and to phenomena in low dimensional 

structures at the mesoscopic level and the presentation of the possible 
applications in quantum computations  

 
Main issues: 

1. INTRODUCTION TO QUANTUM MECHANICS – PRINCIPLES 
2. INTRODUCTION TO QUANTUM MECHANICS – ADVANCED EXAMPLES 
3. 2ND QUANTIZATION FORMALISM. INTRODUCTION 
4. 2ND QUANTIZATION FORMALISM. QUANTUM OPTICS AND COHERENT 

STATES 
5. 2ND QUANTIZATION FORMALISM. GREEN FUNCTIONS 
6. QUANTUM COMPUTATIONS. INTRODUCTION 
7. QUANTUM ALGORITHMS. CODING, TRANSORMING, READING 

AND SEARCHING 
8. QUANTUM ALGORITHMS. MRI IN QUANTUM COMPUTATIONS 
9. QUANTUM ALGORITHMS. OPTICAL REALIZATION OF QUANTUM 

COMPUTATIONS 
10. PHYSICS OF QUANTUM DOTS I 
11. PHYSICS OF QUANTUM DOTS II 
12. QUANTUM-POINT CONTACTS 
13. MESOSCOPIC TRANSPORT AND MAGNETOTRANSPORT 
14. TRANSPORT OF AN ELECTRON SPIN 
15. DEVELOPMENT AND PERSPECTIVES FOR QUANTUM COMPUTATIONS 

USING QUANTUM DOTS 
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