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Supplementary Figures 
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[bookmark: _Hlk131005071][bookmark: _Hlk134793761]Supplementary Figure 1. (a) 3D view, (b) cross-section view of the proposed graphene-coated D-shaped THz fiber modulator. 
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[bookmark: _Hlk131005109]Supplementary Figure 2. (a) Real; (b) imaginary refractive index of graphene with the different the Fermi energy levels versus frequency.
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[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Supplementary Figure 3. (a), (b) Confinement loss versus frequency for different diameters of the core of X polarization and Y polarization; (c) FWHM; (d) Confinement loss at 0.6 THz of X polarization and Y polarization with the different diameters of the core. The remaining structural parameters are =800 μm, and =0.335 nm.
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[bookmark: _Hlk131002934]Supplementary Figure 4. The electric field distribution of the fundamental mode with the different diameters of the core at 0.6 THz: (a), (c) X polarization; (b), (d) Y polarization.
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[bookmark: _Hlk130981923][bookmark: _Hlk130981943]Supplementary Figure 5. (a), (b) Confinement loss versus frequency for different thicknesses of the cladding layers of X polarization and Y polarization; (c) FWHM; (d) Confinement loss at 0.6 THz of X polarization and Y polarization with the different thicknesses of the cladding layers. The remaining structural parameters are =4.5 mm, and =0.335 nm.
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[bookmark: _Hlk131005201]Supplementary Figure 6. The electric field distribution of the fundamental mode with the different diameters of the core at 0.6 THz: (a), (c) X polarization; (b), (d) Y polarization.
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[bookmark: _Hlk134793328]Supplementary Figure 7. Different positions of the graphene layer in the fiber: (a) in the first layer; (b) in the second layer; (c) in the third layer; (d) in the fourth layer; (e) in the fifth layer.
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[bookmark: _Hlk111467387]Supplementary Figure 8. (a), (b) Confinement loss versus frequency for different positions of the graphene layer of X polarization and Y polarization. (c) FWHM (d) Confinement loss at 0.6 THz of X polarization and Y polarization with the different positions of the graphene layer.
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Supplementary Figure 9. The electric field distribution of the fundamental mode with the different positions of the graphene layer at 0.6 THz: (a), (c) X polarization; (b), (d) Y polarization.

[image: 电脑萤幕画面

中度可信度描述已自动生成]
[bookmark: _Hlk131005336]Supplementary Figure 10. (a), (b) Confinement loss versus frequency for different graphene Fermi levels of X polarization and Y polarization.
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[bookmark: OLE_LINK30]Supplementary Figure 11. (a) 2D contour map of confinement loss; (b) Confinement loss at 0.64 THz; (c) FWHM of X polarization and Y polarization with different graphene Fermi levels; (d) The electric field distribution of the fundamental mode of X polarization (I) and (III), and Y polarization (II) and (IV) at 0.64 THz.
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