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Dirac fermion physics: 
• High mobility and low effective mass. 
• Large LMR. 
• Interesting transport properties. 
• Fundamental physics (Dirac/Weyl ). 
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CdCd33AsAs22  3D Dirac semimetal with symmetry protected pair of Dirac points at Z-Г-Z line. 
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Single crystals synthesized by modified CVD technique. 
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Magnetization in the quantum limit Magnetization in the quantum limit   

Energy levels in B-field for  different types of electrons [1]: 

Magnetoresistance 
up to 16 T. 

Transport measurementsTransport measurements  

Simulated behaviour of torque near the quantum limit [1]: 

Weyl –  change from diamagnetic to paramagnetic 
response leading to the torque reversal. 
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Magnetic torque measurementsMagnetic torque measurements  
Angle is between field direction 
and normal to the sticking plane. • By piezoresistive cantilever technique. 

• Two different samples glued on different planes. 
• At 4.2 K up to 35 T. 

Quantum limit appears at 
the same field for different 
field directions indicating 
the sphericity of the Fermi 
surface (confirmed in SdH 
oscillations). 

ConclusionConclusion  
 

• Succsesfully  synthesized low charge concetration Cd3As2 samples with 
lower quantum limit (Cd3As2 usually has  F around 45-50 T).   

• SdH oscillations reveal spherical Fermi surface leading to very small torque 
signal. In samples with higher charge concentration the Fermi surface is 
ellipsoidal [2]. 

• Anomalus and angle dependent torque signal near the quantum limit 
associated to transition between Dirac and Weyl semimetal has been found.  

Closer to 
symmetry line 

Quantum limit 

(112) 

250 m 

4-fold degenerate 
Dirac point 

QL at 20 T 

Weyl gaped 

Paramagnetic response 
dies in QL: 

Magnetic anomaly 

B-field perpendicular to the symmetry axis         gaped semimetal 
B-field in the direction  of the symmetry axis        weyl 

Dirac 

Acknowledgments 
This work has been fully 
supported by Croatian 
Science Foundation 
under the project IP-
2018-01-8912.  


