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Outline

• Frustration in magnetic systems

• Research problem: Frustration and Quantum Mechanics

• Examination of particular models

• Conclusions
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Frustration
• interactions in conflict

Picture taken from [Moessner,Ramirez 2006]
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Frustration + Quantum Mechanics?
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One dimensional systems
• Frustration of being Odd

– periodic boundary conditions and odd system size

In Landau theory
B.C. not relevant!



System described by the Hamiltonian (XY chain)

Magnetization? (average value)

• Combination of analytical and numerical 
methods
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Not in agreement
with the Landau theory!



Conclusions

• Frustration with Quantum Mechanics destroys the antiferromagnetic order.

• Different behavior of systems of even and odd size, however large they are.

(Importance of the boundary conditions.)

• Incompletness of the Landau theory.
Reference: V. Marić, S. M. Giampaolo, D. Kuić, and F. Franchini. “The Frustration of being Odd: How 
Boundary Conditions can destroy Local Order”. arXiv:1908.10876, 2019.

• Results are generalized to other models, in some a new type of order is 
found (breaking of translational symmetry).

Reference: V. Marić, S. M. Giampaolo, D. Kuić, and F. Franchini. In preparation.
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