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Supplementary Figure 1 | Structural characterization of thin films by X-ray diffraction 

(XRD). XRD patterns in 2θ-ω scans for the thin films of PdTe2 (6 nm), Bi2Te3 (22 nm), and 

Bi2Te3 (10 nm)/PdTe2 (6 nm). The c-axis lattice constant of the PdTe2 estimated from the (001) 

peak is 5.13 Å, which is comparable with the value of the bulk crystal. 

 
 

 

Supplementary Figure 2 | Transmission electron microscopy (TEM) and energy 

dispersive X-ray (EDX) spectroscopy measurement on Bi2Te3/PdTe2 heterostructure. 

a, TEM image of the Bi2Te3/PdTe2 heterostructure. b-d, Elemental distribution map of the 

EDX spectroscopy corresponding to the area in a. e, Averaged line profile of Pd, Bi, and Te. 
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Supplementary Figure 3 | Thickness dependence of superconductivity in PdTe2 thin films. 

(a) Temperature dependence of resistivity in PdTe2 thin films on InP(111)A with various 

thicknesses. (b) Magnified view around superconducting transition. In (b), resistivity is 

normalized by the value at 2 K for each film. 
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Supplementary Figure 4 | Comparison of sheet resistance of Bi2Te3 and PdTe2 layers. 

Temperature dependence of sheet resistance in thin films of Bi2Te3, PdTe2, and Bi2Te3/PdTe2. 

Here, the thicknesses of Bi2Te3 and PdTe2 layers are 10 nm and 6 nm, respectively. In PdTe2 

and Bi2Te3/PdTe2, superconductivity is observed around 1 K. 
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Supplementary Figure 5 | Current-voltage characteristics. (a) Log-log plot of current-

voltage characteristics in Bi2Te3/PdTe2 measured at various temperatures. (b) Temperature 

dependence of α value obtained from the fitting by 𝑉 ∝ |𝐼|ఈ (black dotted lines) in (a). TBKT = 

1.060 K is estimated as the temperature at which α crosses 3.  
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Supplementary Figure 6. | Dependence of nonreciprocal response on the magnetic field 

direction and on the materials proximitized to PdTe2.  (a, d) Temperature dependence of Rω 

in (a) Bi2Te3/PdTe2 and (d) ZnTe (10 nm)/PdTe2 (6 nm) at I0 = 10 μA. The insets schematically 

draw the sample structures. (b, c) Magnetic field dependence of Rω and R2ω in Bi2Te3/PdTe2 at 

1.15 K under in-plane magnetic field perpendicular to I (red) and parallel to I (green). (e, f) 

Those in ZnTe/PdTe2 at 0.95 K under in-plane magnetic field perpendicular to I. The insets in 

(c) and (f) schematically show the configuration of current I and magnetic field B. The arrows 

in (a) and (d) indicate the temperatures at which Rω and R2ω in (b, c) and (e, f) are measured, 

respectively. For each sample, Rω and R2ω are measured at the temperature where Rω at B = 0 

is close to the half of the normal state resistance. 
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Supplementary Figure 7 | Nonreciprocal response when magnetic field is tilted to the -z 

direction. Color plots of γ in the Bz-T plane for θ = -8.8º. γ shows similar sign-change to that 

for θ = 4.5º (Fig. 3(e) in the main text), This observation indicates R2ω is an even function of 

Bz. 

 

 

Supplementary Figure 8 | Band structure of PdTe2 (1 layer)/Bi2Te3 (6 layers)/PdTe2 (1 

layer). The lattice constant for the in-plane direction is that of PdTe2. The red and blue lines 

correspond to the states originating from PdTe2 and Bi2Te3, respectively. 
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Supplementary note 1| Estimation of the friction coefficient η 

 The friction coefficient η for the vortex motion is a temperature dependent quantity to 

be precise. In the fitting procedure in Fig. 4(a)-(c) of the main text, we used a constant value 

𝜂(𝑇୆୏୘)  because the boundary in γ is dependent on T very weakly at around TBKT. Since 

Bi2Te3/PdTe2 can be regarded as a dirty superconductor as discussed in the next paragraph, we 

use the expression of η for a dirty superconductor to estimate 𝜂(𝑇୆୏୘) , 𝜂 =
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with ξ0 being the Ginsburg-Landau (GL) coherence length at T = 0 K1,2. At T = TBKT, by using 

the values of ξ0 = 29 nm evaluated from 𝐵ୡଶ
ୄ (𝑇), RN = 150 Ω, Tc0 = 1.174 K, and T = TBKT = 

1.025 K, we obtain 𝜂 ~ 0.68 nm2T2Ω-1 at T = TBKT. 

In two-dimensional systems, the Fermi velocity 𝑣୊ is given by 𝑣୊ = ℏ√2𝜋𝑛/𝑚  (m: 

electron mass, n: two-dimensional carrier density). By using the relationships for the mobility 

𝜇 = 1/(𝑒𝑅𝑛)  and the momentum scattering time 𝜏 = 𝜇𝑚/𝑒 , the mean free path 𝑙  can be 

expressed as 𝑙 = (ℎ/𝑒ଶ)(1/√2𝜋𝑛𝑅), where 𝑅 is two-dimensional resistance. From the Hall 

carrier density p = 1.3×1016 cm-2 and the normal state resistance R = 150 Ω, 𝑙 in Bi2Te3/PdTe2 

can be estimated to be 6.0 nm, which is shorter than the GL coherence length at T = 0, ξ0 = 29 

nm. Therefore, the system can be regarded as a dirty superconductor. 
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