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Fig. 1. Characteristic energy scales of collective excitations in solids 7.

227804-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 68, No. 22 (2019) 227804

[ R RRE  SE RO AR X B RS A RE R R 22 70 AT 7
meV FJLAS eV Z[8]. Biln: #SFRH# S AEE
— R ILAE LA meV; #4h2F 48 Dirac
B Weyl 5 i 30 A4 B 5380k 38 35 72 LA BUL A
meV AT ; [ AR IR 3 Y RE B R 20 7E LA
FPULE A meV; S BRL P T B 5 BE T 1k 2]
JUAS eV. XA T THz B 5 AN, 154
WA ADECEBARETOIFE. L, Seik &y
BER S BT T Y E BT B

5 MIE AR A FOCTENREOR, 45
JEH AL, 1 AR AT AN, W DCRE LIS
3, B THzZ J63%, H 8063, R -# Yot
T, AREMOLIE, BRSO e, 4
U ASHELLANETE, W YE IR, P2 e A
TR SRR B AR e, A A4
R AR A L AL DA s iR 5l ik THz St
T, JRHI- PRI PR A5 5 F ORI TR R A A
AR, FANSZ OGO R 7 A IR R [ 2
TAEAS R AR AR, W66 R S Al L
TR B S PRI R R A5 T B R, 4910 — R
PR AT LA 4 8] S PRI A R G, S/ e
XL T I T8 S B PRI A 55 AR SC A 3 e B A
BLL SO MR MR RO R

2.1 EEMTHEN

el B AR 0 PSR L T3 v H ATk
TIEY, & — Rl R H BRI C R
HH FHF-B. il s AN H A e s B (K
2) WU, SR & B ETE 7 ARG A o B A A
PP, Horh— O o R BA B, ARG
B I SR [ 3 AR 5 17 3 A — TR 43 RBE U I 3
R hEE, 2ahB A JE AR B4 AR . AR [ )

<RI

=2

K2 SEEINT AR R

Fig. 2. Schematic beam path of a Michelson interferometer.
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Fig. 3. Right panels portray the intensity as a function of
the displacement of the moving mirror I(z); Left panels
show the power spectra I(v), which are calculated from

I(z) through a Fourier transform Pl.
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SPECIAL TOPIC—The frontiers and applications of topological physics

Optical properties of topological semimetals”
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Abstract

Topological semimetal represents a novel quantum phase of matter, which exhibits a variety of fascinating
quantum phenomena. This class of materials not only have potential applications in electronic devices, but also
represent one of the hottest topics in the field of quantum materials. According to the band structure of these
materials in the three-dimensional momentum space, topological semimetals can be classified into Dirac
semimetals, Weyl semimetals and nodal-line semimetals. Extensive studies on these materials have been
conducted using various techniques. For example, angle-resolved photoemission spectroscopy (ARPES) has
directly observed the Fermi arc that connects two Weyl points with opposite chiralities in the surface states of
Weyl semimetals; the Dirac points, Weyl points as well as the Dirac nodal line in the bulk states have also been
revealed by soft X-ray ARPES; the observation of negative magnetoresistance in transport measurements has
been taken as the evidence for the chiral anomaly in Weyl and Dirac semimetals; the chirality of the Weyl
fermions have been detected by measuring the photocurrent in response of circularly polarized light; in addition,
strong second harmonic generation and THz emission have been observed, indicating strong non-linear effects of
Weyl semimetals. Infrared spectroscopy is a bulk-sensitive technique, which not only covers a very broad energy
range (meV to several eV), but also has very high energy resolution (dozens of peV). Investigations into the
optical response of these materials not only help understand the physics of the topological phase and explore
novel quantum phenomena, but also pave the way for future studies and applications in optics. In this article,
we introduce the optical studies on several topological semimetals, including Dirac, Weyl and nodal-line

semimetals.

Keywords: Infrared spectroscopy, Dirac semimetal, Weyl semimetal, Nodal-Line semimetal
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