Professor Thomas Vojta

Department of Physics

Missouri University of Science and Technology
Rolla, MO

USA

Title: Phases and phase transitions in disordered quantum systems

Lectures:

1. Phase transitions and quantum phase transitions

a) review of basic concepts (first-order vs continous transitions, Landau theory, critical behavior, universality,
scaling)

b) introduction to quantum phase transitions (experimental examples, quantum scaling, quantum-to-classical
mapping)

2. Phase transitions in disordered systems

a) types of disorder (random mass and random fields)

b) Harris criterion and the stabilty of clean critical points

) Imra-Ma argument and destruction of phase transitions by random fields
d) rounding of first-order phase transitions by disorder

3. Strong-disorder renormalization group

a) basic idea of the strong-disorder renormalization group

b) renormalizing the random transverse-field Ising chain

c) exotic infinite-randomness critical point

4. Griffiths phases

a) rare regions and large fluctuations

b) classical Griffiths singularities

¢) quantum Griffiths singularities

5. Smeared phase transitions

a) rare regions in metallic systems (dissipation, freezing transition)

b) smearing of quantum phase transitions in metals

¢) smeared transitions in system with correlated disorder

Training sessions:

Participants will explore the topics discussed in the lectures by working out specific examples
1. Quantum-to-classical mapping of the transverse-field Ising model

2. Harris criterion and Imry-Ma argument for correlated disorder

3. Random-singlet phase in disordered Heisenberg chain via strong-disorder RG

4. Percolation quantum phase transitions |

5. Percolation quantum phase transitions |
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