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Fig. 1. (a) Schematic diagram of the NSN junction based on type-II WSM when changing the orientation angle 6. Energy spectra
with finite ky and k. of the NSN junction for (b) 6 < 6. and (c¢) 6 > 6., where the conduction (valence) bands are colored with

red (blue), and the solid (dashed) lines denote electrons (holes).
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Fig. 4. Andreev reflections and electron transmissions coeffi-
cients as a function of the SC region length L with incident
energy (a) E =0 and (b) E=0.6 when 0 < .. Parame-
ters: vy =11, wv2=1, w=05 U.=0, Ur=0,
0=3° a=230° U=100, A=1.

1.0
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a=285° U=100, A=1, L=¢

Fig. 5. Andreev reflections (Ree and Rg,) and electron
transmissions coefficients (Tee and Tg,) as a function of
orientation angle # when 6 > 6.. The inset shows the scat-
tering coefficients with the increment of the incident en-
ergy FE. Parameters: E =0, v1 =13, va=1, pu=0,
U.=0, Uk =0, «=85° U=100, A=1, L=¢€.
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Fig. 6. Conductance G and its CAR component Gcar dependence of (a), (b) orientation angle 6 and (c), (d) bias votage eV . Para-

meters: (a), (b)
va=1,UL=0, Uy =0, U=100, A=1, Gm = 10.

p=051L=10¢; (c)0 =59, a=70°L=2¢; (d)6 =59, a=70°L

= 10¢. Other parameters: vy = 2//3,
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Table 1. Influence of various parameters on scattering coefficient.
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Abstract

The quantum transport behavior of the normal-superconductor-normal (NSN) junction is studied
theoretically based on a type-II Weyl semimetal which is rotated a certain angle. The calculation results show
that the orientation angle determines the scattering mechanism of the system. In the NSN junction, there exist
simultaneously two local Andreev reflections (ARs) (retro AR and specular AR) and two local election
transmissions (ETs) (retro ET and specular ET) when the orientation angle is small. Moreover, the retro AR is
gradually suppressed with the further increase of the orientation angle. When the orientation angle exceeds the
critical angle, the scattering mechanism in NSN junction is the same as that of the NSN junction in normal
mental, i.e. the normal electron reflection, normal electron transmission, retro Andreev reflection and crossed
Andreev reflection take place simultaneously. In addition, the total conductance of the system is unaffected by
the chemical potential, nor by the incident angle when the orientation angle is smaller than the critical angle,
but decreases with the increase of the incident angle when the orientation angle is greater than the critical
angle. The conductance of crossed Andreev reflection increases with incident angle increasing under some

conditions.
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