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Fig. S1. Band structure near Fermi level calculated with HSE06 functional (red line) and PBE 

functional (black line) for Ti2CO2 monolayer. 

Table S1. Effective mass |m*| (me) calculated by PBE functional and HSE06 functional. 

PBE |m*| (me) HSE06 |m*| (me) 

electrons (x) 0.44 0.38

holes (x) 0.14 0.14

electrons (y) 4.53 3.73

holes (y) 0.16 0.20
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Fig. S2. Spatial structure of wave functions for Ti2CO2 monolayer at Г point using an isosurface 
of 0.005 e Å-3. The top (a) and the side view along x (b) and y (c) direction of VBM. The top (d) 
and the side view along x (e) and y (f) direction of CBM.
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Fig. S3. Optimized geometries of three kinds of Ti2CO2 bilayer. (a) Side and (b) top view of 

structure I; (c) side and (d) top view of structure II; (e) side and (f) top view of structure III.

    Three kinds of structures were considered as shown in Fig. S2. Two layers are arranged in the 

same way are labeled structure I. Like structure I, structure II corresponds to the configuration 

with the bottom oxygen atoms of the top layer above the top oxygen atoms of the sub layer. 

Structure III is the configuration with the top layer mirroring the image of the sub layer. After the 

structure optimization, structure I is the most stable. As a result, the carrier mobility of structure I 

was calculated and it shown in Table S2.
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Table S2. Effective mass |m*| (me), in-plane stiffness C (N/m), DP constant |E1| (eV) and carrier 

mobility μ (cm2 V-1 s-1) for electrons and holes along x and y directions in I Ti2CO2 bilayer. 

|m*| (me) C (N/m) |E1| (eV) μ (cm2 V-1 s-1)

electrons (x) 0.39 526.48 4.63 2.24×103

holes (x) 0.16 526.48 2.02 7.20×104

electrons (y) 3.75 527.89 1.44 2.57×102

holes (y) 0.16 527.89 3.14 2.87×104

Fig. S4. The variation of band gap with width Na of armchair nanoribbons.
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Fig. S5. Band structure near Fermi level for armchair Ti2CO2 nanoribbon with Na=19.
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Fig. S6. Optimized geometries of zigzag Ti2CO2 nanoribbon. (a) Top view of zigzag Ti2CO2 

nanoribbon with width Nz=15. (b) Side view of zigzag Ti2CO2 nanoribbon.

Fig. S7. The variation of band gap with the width Nz of zigzag nanoribbons.
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Fig. S8. Band structure near Fermi level for zigzag Ti2CO2 nanoribbon with Nz=18.

Fig. S9. Imaginary parts ε2(ω) of dielectric function for Ti2CO2 monolayer. The area between the 
red and the purple lines represents the visible range.

The imaginary part ε2(ω) of dielectric function for Ti2CO2 monolayer was calculated by 

HSE06 to investigate the optical absorption. The ε2(ω) terms shown in Fig. S9 are the average of x, 

y and z direction, that is to say, ε2(ω) = 1/3(εxx(ω)+εyy(ω)+εzz(ω)).
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