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Fig. 1. (a) The experimental setup of stimulated THz emission in IR-pumped graphene (IR, infrared);

(b) schematic of stimulated THz emission in IR-pumped graphene (131,

2013 4, Ryzhii 2 'S W70 7 56 F QU2 A B4
SEN B AR 2858 B, G0 B 2 BT, X Bk UE A 2 4
— BB, —ENp BB, AN
YERT 20 Bl T s — 4 W <R — 4 SN

P o =

N,

A FHERRAEIEN, T A S840 /2 2 TR 73U
B, WA OKBRZZ B XA HVE N RLE
R Drude Wi, T H 14
T S TR A A R R A

i, HE
i i FE AR AL AN, A5 A

JitiN

229501-2



¥ 12 Z R Acta Phys. Sin.

Vol. 64, No. 22 (2015) 229501

Barrier layer

2L p-GL

B2 T XA SR 2 1 (R R 24 WOT 7 I B 18] (GL:
graphene layer) (18]

Fig. 2. Schematic of graphene laser with double-layer

structure [18].
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Fig. 3. Frequency dependences of surface plasmon
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Fig. 4. Antenna-coupled graphene field-effect transis-

tors as terahertz detector [27].
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Fig. 5. Atomic force microscope image of the inter-
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and violet parts are the contacts, the graphene flake

is diamond-shaped in yellow [25],
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Fig. 6. The schematic of the back-gated graphene
field-effect transistor [29].
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Fig. 8. Schematics of bilayer graphene field effect transistors with (a) top gate and (b) buried gate; (c¢) and
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(d) SEM micrographs of the devices shown in Fig.8. (a) and (b), respectively [°*].
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(b) prototype and spatial configuration of the all-optical spatial terahertz modulator [39]
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SPECIAL ISSUE—Terahertz physics

Progress of terahertz devices based on graphene”
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Abstract

Graphene has unique electronic properties stemming from a linear gapless carrier energy spectrum, and has dominant
advantages in the research of devices such as lasers, detectors and modulators in terahertz region due to its tunable energy
gap and extremely high carrier mobility. In this review, we summarize its latest progress in applications of terahertz
devices such as lasers, detectors and modulators. Terahertz lasers based on graphene can reach a gain as high as
10* cm ™!, and terahertz detectors with different structures such as a bilayer graphene field-effect transistor with top
gate and buried gate can achieve NEP (noise equivalent power) ~ nW/ VvHz. Graphene terahertz modulators, which are
equipped with transmission configuration and reflection configuration, can have a very high modulation depth. These

results may be helpful for developing the high-efficiency graphene terahertz devices.
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