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In correlated electron systems, a magnetic transition can be continuously suppressed to zero temperature upon
applying a non-thermal parameter such as pressure, magnetic field or doping, giving rise to a quantum critical point
(QCP), around which unconventional superconductivity and non-Fermi liquid behavior may appear [1]. In this talk, I
will briefly present our recent progresses on the studies of magnetic quantum criticality in the d- and f-electron
compounds, with focus on the observations of field-induced antiferromagnetic quantum criticality in CdAs1-xPx, and
pressure-induced ferromagnetic quantum criticality in CeRh6Ge4. In CdAs1-xPx, the first-order antiferromagnetic
order shows highly unusual behavior in a magnetic field. On the other hand, it has been widely believed that a
ferromagnetic quantum critical point is avoided in a pure system [2]. Here, I will show you the first compelling evidence
for the existence of a pressure-induced ferromagnetic quantum critical point and its associated strange metal behavior

in a clean heavy-fermion compound CeRh6Ge4 [3], which shows characteristics of localized magnetism [4] and

EER 13 B AT - = S cannEENE



anisotropic hybridization [5]. If time allows, I will also briefly present the results of CeRhIn5 measured under high

pressure or/and high magnetic field [6].

References:
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The responses of materials to high intensity light, i.e., nonlinear optical responses, constitute a vast field of physics
and engineering. One of nonlinear optical responses that is attracting a recent attention is a bulk photovoltaic effect
called shift current which arises from Berry phase of a Bloch wave function and has a close relationship to the modern
theory of electric polarization [1]. In this talk, I will present a bulk photovoltaic effect supported by magnets nonlinear
through the shift current mechanism [2]. In noncentrosymmetric magnets, magnons generally accompany electric
polarization due to their multiferroic nature and couple to an external electric field. Constant excitation of such
magnons causes an increase of electric polarization and results in dc photocurrent. I will demonstrate that a shift

current appears in the cycloidal phase in J1-J2 spin chains with broken inversion symmetry.

[1] T. Morimoto, and N. Nagaosa, Sci. Adv. 2, e1501524 (2016).
[2] T. Morimoto, S. Kitamura, S. Okumura, Phys. Rev. B 104, 075139 (2021).
Chair: Yong Baek Kim
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[4] Y. Inagaki et al.: JPSJ 86 (2017) 113706.
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Sine-square deformation (SSD) is one example of smooth boundary conditions with significantly smaller finite-size
effects than open boundary conditions. In one-dimensional chains with SSD, the interaction strength decreases from
the center to the edges according to the sine-square function. Thus, the Hamiltonian describing such a system is
inhomogeneous and lacks translational symmetry. Nevertheless, previous studies have revealed that the SSD leaves
the ground state of a uniform chain with periodic boundary conditions (PBC) almost unchanged for critical systems.
In particular, I showed in [1,2,3] that the correspondence is exact for critical XY and quantum Ising chains. The same
correspondence between SSD and PBC holds for Dirac fermions in 1+1 dimension and more general conformal field

theories. In this talk, I will review these results. If time permits, I will also talk about some recent developments.

[1] H. Katsura, J. Phys. A: Math. Theor. 44, 252001 (2011).

[2] H. Katsura, J. Phys. A: Math. Theor. 45, 115003 (2012).

[3] I. Maruyama, H. Katsura, T. Hikihara, Phys. Rev. B 84, 165132 (2011).
Chair: Eun Gook Moon
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Proc. Natl. Acad. Sci. USA. 113, 8139-8143 (2016).
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