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[bookmark: _GoBack]File name: Supplementary Data 1
Description:  A proposed Raman-transition diagram for 173Yb.

File name: Supplementary Data 2
Description:  Energy spectrum under the open boundary condition (OBC) for (a) (φr, φ0) = (π, π/3) and (b) (φr, φ0) = (2π/3, π/2). In both cases we take Ω0 = 0.5, Ωr = 0.3, γ = 0.2, the same as in Fig. 3 of the main text. The energy unit is taken as hopping t.

File name: Supplementary Data 3
Description:  Energy spectrum under periodic boundary condition (PBC) for (a) Ω0 = 0.5, Ωr = 0.3, γ = 0.2 and (b) Ω0 = 0.5, Ωr = 0.3, γ = 0.6. In both cases we take (φr, φ0) = (0, π/2). The energy unit is taken as hopping t.

File name: Supplementary Data 4
Description:  The region of non-Hermitian skin effect(NHSE) in the plane of (φr, φ0). The red circles at (π, 0) and (π, π), as well as the dashed line at φr = 0, denote the parameter regimes for the absence of the non-Hermitian skin effect. The energy unit is taken as hopping t.

File name: Supplementary Data 5
Description:  (a) Illustration of the lattice system under a box potential with imperfect edges. ((b)i, (b)ii) PLR and PRL between lattice sites i = 1 and L without ((b)i) and with ((b)ii) non-Hermitian skin effect(NHSE). Here we take the laser potential V = 5t, and all other parameters are identical to Fig. 5 in the main text. The insets of ((b)i) and ((b)ii) are also the same physical quantities as in the insets of Fig. 5 in the main text. The energy unit is taken as hopping t, and the time unit is ~/t.

File name: Supplementary Data 6
Description:  (a) Illustration of the lattice system with an additional harmonic potential.((a)i,(b)i,(a)ii,(b)ii) Contour plot of ρ_n(τ ) in the (n, τ ) plane for the bulk dynamics in a harmonic trap. Here we take Ωr = 1, Ω0 = 0.5, and other parameters are (γ, V ) = (0, 0.1)((a)i), (0.2, 0.1)((b)i), (0, 0.2)((a)ii), (0.2, 0.2)((b)ii). The lattice size is L = 60, and the particle is initialized at i0 = L/2 (the trap center). The energy unit is taken as hopping t, and the time unit is ~/t.

