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Fig. 4. One dimensional (1D) and two dimensional (2D) spectra in the FM phase [h/(h + J) = 0.3] of the TFIC. From the top to
bottom, the rows show (a)—(e) the case with no dissipation (1/71,2 =0), (f)-(j) with dissipation (1/T1,2 = 0.2(J + h)), and
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ref. [13]).

230308-6


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

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 23 (2021) 230308

(a) X, (ts,ta+ts, t1+tz+t3)

[0)¢0

e2iArt1 e~ 2i\its

K5 Bkikrs) ()Xa:zzz(td ts +to, s+ to + L) MR =

Ik s R LA B T T R A R 0 4
= kB 7 J sk 5 0 = I R (3 (A P Sk [13])

(b) xf'iw(t tmt+T)

X&) (it t+T)

JUL

7 (b) 1N

Fig. 5. Pulse sequences: (a) Three-pulse process associated with XJ(M)M (t3,t3 + t2,t3 4+ t2 4+ t1). The spinon echo process that pro-
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duces the rephasing signal A, is also shown. (b) The x® terms measured in the two-pulse setup are special limits of the three-

pulse process. (This figure is reprinted from ref. [13]).
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Fig. 6. (a) The Faraday configuration. A magnetic field B is
applied in the z axis. Three short electromagnetic pulses
with circular polarizations pass through the S = 1/2 spin
chain. The propagation direction is parallel with the spin z
axis. The first pulse is right-handed, whereas the second
and the third are left-handed. The time delay between the
first and the second pulse is denoted by 7, the second and
the third by t , and the third pulse and the time of detec-
tion by ¢. (b) When ¢~ 7 , photon echo appears. (This
figure is reprinted from ref. [18]).
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Fig. 7. (a) Nonlinear magnetic susceptibility x}” | of a ferromagnetic chain as function of nTt and n7'7. The waiting time

nTtw = 1. The Luttinger parameter is K = 1. (b), (¢) The real and imaginary parts of two dimensional spectrum, obtained by

Fourier transforming the data of panel (a). (This figure is reprinted from Ref. [18]).
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Fig. 9. (a) The spinon creation/annihilation process in two-point correlation function. Solid and dashed lines represent dynamical

processes of spinon and antispinon respectively. (b) The spinon creation/annihilation process in four-point correlation function.

(c) The “Lensing” configuration in four-point correlation function. (d) The behavior of the shaded area in panel (c). (This figure is

reprinted from ref. [18]).
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Abstract

Two-dimensional coherent spectroscopy (2DCS) diagnoses a material’s nonlinear optical response with

multiple time variables, thus offering information that is inaccessible with conventional linear optical

spectroscopy. The 2DCS in the infrared, visible, and ultraviolet frequency range has yielded fruitful results in

chemistry and biology. In the terahertz (THz) frequency window, 2DCS has shown its promise in the study of

strongly-correlated electronic systems. As a guide to this rapidly developing field, we survey the current status

of the theory of THz-2DCS in strongly-correlated electronic systems. We then introduce the basic concepts and

theoretical methods of 2DCS, and analyze the main characteristics of the two-dimensional spectra. Finally, we

summarize our latest theoretical research in this field.
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