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Measurements of the magnetic field angle dependence of magnetotransport have become 
very popular in the study of topological semimetals, potentially containing information 
about Fermi surface anisotropy, magnetocrystalline anisotropy, or mobility anisotropy1-3. 
Here, we report on a detailed analysis of angle dependent magnetotransport in (001) 
Cd3As2 thin films of varying carrier densities. We identify a range of possible behaviors 

depending on mobility and carrier density. Most 
strikingly, we find a large, positive 
magnetoresistance (MR) for both 𝐻||𝐼 and 𝐻 ⊥

𝐼  (black trace in Fig. 1), contingent on the 
direction of the applied current and sample 
carrier density. In the 𝐻 ∥ 𝐼 configuration, this 
large MR can evolve from negative longitudinal 
MR at low magnetic fields. Using an 8 x 8 𝑘 ⋅ 𝑝 
model in a magnetic field and linear response 
theory, we calculate the theoretical field angle 
and field magnitude dependence of the 
longitudinal and Hall resistivities, finding 
nontrivial dependence on the Fermi energy, 
which we compare to our experimental results.  
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Figure 1: 2 K, 14 T Fractional magnetoresistance 
(𝐹𝑀𝑅 =  𝜌𝑥𝑥 − 𝜌0/𝜌0 ∗ 100%) for two (001)-Cd3As2 
samples with differing  carrier densities and in-plane 
current directions.  
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