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Figure S1: Control over linear and SH transmission via Lx and Ly geometrical parameters
at excitation wavelength λ0 = 800 nm. Other parameters are fixed: D = tAg = tAl = 50 nm
and Ls = 25 nm. Simulated (a) linear and (b) SH transmission upon forward excitation; (c)
linear and (d) SH transmission upon backward excitation. (e) Forward/backward-excitation
SH transmission extinction ratio.
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Figure S2: Simulated dependence of the linear and SH transmission and reflection upon
forward excitaiton (FT and FR) on the geometrical parameters (a) Linear and (b) SH. Other
geometrical parameters are fixed: Lx =135 nm, Ly =195 nm and D = tAg = tAl = 50 nm.
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Figure S3: Electric field components extracted from the simulations of the reflected and
transmitted SH waves. In both cases, (a) forward excitation (FE) and (b) backward excita-
tion (BE) the E2ω

y component (that is orthogonal to the excitation field Eω
x ) is dominant.
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Figure S4: Dielectric permittivity of Al (blue lines) and Ag (gray lines) used in the simula-
tions: real (bottom panel) and imaginary (top panel) parts of the interpolated experimental
data from ref.S1
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Figure S5: Simulations of isolated meta-atom linear scattering and absorption. (a) Scattering
(red solid lines), absorption (red dotted lines) and extinction (black-solid lines) cross-sections
upon forward excitation (upward triangles) and backward excitation (downward triangles);
(b) absoption in Ag (gray solid lines) and Al (blue dotted lines) domains upon forward
excitation (upward triangles) and backward excitation (downward triangles). Pseudo-color
images of the normalized magnitude of the electric field distribution upon (c) forward and
(d) backward excitations (logarithmic scale; scale bar: 50 µm).
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Figure S6: Isolated meta-atom multipole analysis (simulations). Vector spherical harmonic
decomposition of (a) linear scattering upon forward excitation; (b) linear scattering upon
backward excitation; (c) SHG scattering upon forward excitation; (d) SHG scattering upon
backward excitation.
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Figure S7: Experimental measurements of the linear transmission and reflection spectra
upon forward (FT and FR) and backward (BT and BR) excitations, acquired under white
light illumination (standard halogen lamp) with a 50:50 beamsplitter instead of a dichroic
mirror.
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