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How does thermodynamics reveal altermagnetic
symmetries?
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What is the order parameter of an altermagnet?
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From: Smejkal et al., Phys. Rev. X 12, 2022



What is the order parameter of an altermagnet?
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Altermagnetic Candidates
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Experimental Methods

High-precision strain tuning: Thermodynamic probe:

Elastocaloric Effect:

_(OT\ __T(3s\ _ . ..
7= 065_ C.\Oe (e,1,H)

Free energy

Ikeda et al., Rev. Sci. Instrum. 90, 2019

Hicks et al., Science 344, 2014



Altermagnetic signatures in MnF,
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Altermagnetic signatures in MnF,
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Altermagnetic Signatures in the Magnitude of the ECE
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Altermagnetic Signatures in the Magnitude of the ECE
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Altermagnetic Signatures in the Magnitude of the ECE
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Altermagnetic Signatures in the Magnitude of the ECE
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Altermagnetic Signatures in the Magnitude of the ECE
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Altermagnetic Signatures in the Magnitude of the ECE

0 —I—IO -|-' e'xpe'rim'ent_ i simulations Coupling term: )\sxyuBuOHz
——0.92 T
Sr——276T - -
——4.60T
-100F——6.44T - .
g !
= -15 - -
—
|
> -20 - -
- _
-25 7 -
| ————1
.30 \}\) i
35 _ ] '_k = 0.56 ]
- 8Xy .: '(I)ll OI | (a) gxy.: -Pll O/OI . I . (b)

66 665 67 6/5 6866 665 67/ 675 68
T (K) T (K) Ohlendorf et al., Phys. Rev. Lett 137, 2026

15



Enhanced Grineisen parameter at the
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Outlook and Summary

0.12 } (c) | » Strain and magnetic field are key parameters to
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Insulator: altermagnetic
coupling is small
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Relation between altermagnetic coupling
constant and piezomagnetism

* M, = AzyyOxy
* M, = AzxyC€yy with C: Young’s modulus
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DFT Calculations

doping per unit cell
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charge density
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Experimental Methods

High-precision strain tuning: Thermodynamic probe:
Elastocaloric Effect:
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