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Fig. S1 Optimization of the in situ CVD growth of the SWCNT/MoS2 heterostructure.
(a) Commonly used growth parameter; (b) optimized growth parameter; (c) large-scale MoS; flakes grown on the blank silicon substrate using commonly used
parameter; (d) MoS; particles grown on the SWCNT/Si substrate using common used parameter; (¢) MoS, flakes grown on the SWCNT/Si substrate using

optimized growth parameter; (f) Raman spectra taken at the monolayer MoS; flake and the nearby blank area.
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Fig. S2 Polarized Raman characterization of the -SWCNT film and a-SWCNT array.
(a, ¢) Polarized Raman spectra of the -SWCNT film and a-SWCNT array; (b, d) polar plot of the relationship

between the G peak intensity and the polarization angle of the incident laser.
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(a) Raman spectra of the thick MoS, grown on the -SWCNT film and the monolayer MoS, grown on the a-SWCNT array; (b, ¢) OM images of
the MoS; flakes grown on the -SWCNT film (b) and the a-SWCNT array (c); (d, ) SEM images of the MoS; flakes grown on
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Fig. S3 Comparison of the growth result on the -SWCNT film and a-SWCNT array using Raman and SEM.

he r-SWCNT film (d) and the a-SWCNT array (e).
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