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Abstract

We investigate the Imbert-Fedorov (IF) transverse shift arising from the scattering of electrons in a
nodal-line semimetal (NLSM) at a step-like potential barrier interface. We consider an effective two-
band model with a mass term A, where the in-plane momentum is conserved while the normal mo-
mentum is determined by the interfacial barrier. Owing to the characteristic torus-like Fermi sur-
face of NLSMs, two reflected beams can emerge on the reflection side. We calculate the IF shift for
each reflected beam using (1) the wave-packet center (stationary-phase) approach and (2) a semi-
classical approach based on Berry curvature, and demonstrate the equivalence of the two methods
in the adiabatic scattering regime. This framework provides a unified starting point for systemati-
cally exploring how the mass term and incident energy control the IF shift through numerical pa-
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Imbert-Fedorov (IF) RS FAEGS: RG TR, BRI N : AN AL, GRS 4
TR < AR ) 67 A% (B 3 BT NBFTET) [1] [2]0 %308k 5 Fedorov T+ 1955 4 7F 338 4= 4 J i 2 491
R EARHE S . Imbert T+ 1972 EIEIS SKERIOAIE X — IR, AN WA FR Y Imbert-Fedorov (IF)
Lo |F RLRE B e 3 T 22 s i 07 AR AE 310, 207 RR2E 2 FR L M 2 LR FiR . BRI, SRR
AT AR A SR EN IR [3] [4]o BT BT R0 B okt — vk, BRI At R A B AR AE 25 [ L R B
Fo R RIIIANR A2 B(WSMs) 1 IF AL BNASBESE, B2 G 1M T, IF AR E
RGR NN A R G0 DURI 2R [5]-[8]. AEAHETCH, AT IF DLES AR FoHE T B9 s R A 4
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WL R R REA TEAT BN XU BB R XA R A I G, Bl HA TR 5 A — 4R B [9].
X R CTE 2 P I A R 45 B 56IE[10]-[19], 7T BEJE I H kR R fanig A 1 [20]- [23] . T ERIUAFTEAK
5T PO R A0 RBONER  TA] SO AR BB TR R e — ELIX SEX RRPEREAT A, 15 22 mT RIS AL o
W9 5 (Weyl/Dirac) 54T HF BEBR[O] [10]. FE 1)@, Vsl [ I G R & B, AV
BERRELT Berry AR R FALA o, XARIABRMHIR T Beilr 28 LR RIAR @ P, T AT B X HAth X 3y DL
MR E . Hh, ERE ERUERBA BT, IF AR ARIEE. R, KRS HELR LR
HARRS, ABERPUERR G E AT 2N, HAN T RETERERE 5l N2 10~100 meV &4 A FRAERR[24]
[25]. TEXXEEHPRIG, n DU L S 2 7ESh & 23 A TR RO BRIX I DU i 220 A, el 7= 4 IF
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Figure 1. Schematic diagram of the Fermi surface and wave packet scattering
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Figure 2. Schematic diagram of wave packet reflection
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Figure 3. Schematic of IF displacement variation
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