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Figure S1: The transmission at 320 GHz as a function of voltage for ionic liquid squeezed between two quartz substrates.
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Figure S2: The general explanation of the change of the intensity using analytical Rayleigh—Sommerfeld diffraction theory.
From the left to right: thickness, refractive index, transmission and phase profiles along with radial direction.
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Figure S3: Rayleigh length parameter as a function of voltage.



1. Shadow mask for gold contact deposition
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2. CNT pattern following the diameters in table
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3. Dry-transfer CNT on Quartz with gold contacts

4. Coverage with ionic liquid and encapsulation
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Figure S4: The main fabrication steps of electrochemically gated FZP. “C” denotes the counter electrode, while “W” de-
notes the working electrode.
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Figure S5: Change in the focal spot intensity of the lens for the voltage bias in the range of -2 to 2 V with the step of 0.5
V for voltage applied clockwise and counterclockwise.
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Figure S6: The SEM image of a pristine SWCNT film shows the morphology of randomly oriented SWCNTs composed of
FZP.
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Figure S7: The intensity images along beam propagation direction.
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Figure S8: The interference of two coherent beams as a function of the phase change (A¢12 = ¢1 — ¢2)and the squared am-
plitude ratio Ty = |A1 A5 1|. The points correspond to the values obtained in the experiments, illustrating the relationship
between phase variations and amplitude effects on the resulting interference pattern.
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Figure S9: Amplitude and phase of transmission function modulated by the applied voltage.



