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linear energy band: massless Dirac fermions
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ARPES— multilayer epitaxial graphene
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Sprinkle, M. et al. Physical Review Letters 103, 226803 (2009)
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• Introduction

• Transport measurement of ZrTe5

• Transport measurement of Cd3As2

• Induced superconductivity in Cd3As2
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Wang, Z. et al. Dirac semimetal and topological phase transitions in A3Bi (A = Na, K, Rb). Physical

Review B 85, 195320 (2012).



Sandia
National
Laboratories

• : Zr

a

 p. C

0 : Te

ZrTe5 Crystal Structure

b

0 U.S. DEPARTMENT OF

ENERGY
Office of Science

W. Yu, et al. Scientific Reports, 6,35357 (2016)
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B1= B * cos(60
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➢ High resolution STEM image of ZrTe5 for the first time
➢ Magneto-transport measurement:

✓ pxx shows linear magnetic field dependence in
high magnetic field

✓ Non-trivial n Berry's phase- Dirac fermions

✓ Angular dependence measurement shows 2D

nature of Dirac fermions

✓ Quantum oscillations at fractional Landau level

indices
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D. E. Kharzeev, et al. Progress in Particle and Nuclear Physics, 88, 2016
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Chiral magnetic effect in ZrTe5
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➢ Non-trivial n Berry's phase in Cd3As2

➢ Angular-dependent measurement shows spherical

Fermi surface

➢ Abnormal Chiral magnetic effect due to weak anti-

location
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59% Cd and 41% As
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• superconductor-Cd3As2-superconductor

• Ic enhancement by the magnetic field

• TE period supercurrent and 47c period supercurrent
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"a- and 4n- Josephson Effects Mediated by a Dirac Semimetal", arXiv:1801.04365
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