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*Despite the same reflection process as the 1st and 2nd waves,
the 4th wave was significantly increased

Gain in the 1.5-4 THz region

These observations suggest (1) the presence of population

Inversion in graphene, (2) field enhancement due to SPPs

(buildup time: several picosec), and (3) Bragg radiation.

Conclusion

Optical
pumping \—Metal

/ [/

W\/\A ifiii Monolayer v' Significantly enhanced 1.5 -4 THz emission from
Incident ——Ap L - graphene graphene/metal mesh structure
THz wave ﬂéfii Transmitted | (CVD-grown) S22 Zzzzz= 4 v" The combined effect of population inversion in graphene and
NN [GEEEE 555, field enhancement due to SPPs enables the amplification of
raphene THz waves
. substrate

[e-mall : itatsu@rcige.hokudai.ac.jp]



