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F/ : [Charge Density Waves and Emergent Quantum Phases in Low-Dimensional Materials ({fi) |  (fEk
4,5,6,7 &£ DEFBIERE)
7B : Charge density waves (CDWs), collective behavior of electrons, may intertwine with quantum phases, in-

(3]
[4]
(5]
[6]

cluding, superconductivity, magnetic ordering, and topological orders. This physical property is often found
in low-dimensional materials due to a reduction of crystal symmetry. Investigation of the CDW mechanisms
would assist to expect the enhancement/or suppression of the emergent quantum phases, and thus extending
the direction of electronic design and the advancement of low-dimensional technologies. Surface sensitive
techniques, such as, spectroscopy and microscopy methods are indeed of great importance in the related
research field. In this symposium, we intend to bridge the physical communities in Japan and Taiwan to
strengthen the connections and foster possible collaborations.

Dr. Shunsuke Yoshizawa will present a scanning tunneling microscopy (STM) observation of CDW domains
and superstructures in the superconducting gap of 2H-NbSe2 [1]. Prof. Chun-Liang Lin will report on the
intertwined orbital distribution associated with the CDW in NbSe2 [2]. Prof. Ya-Ping Chiu will present re-
search on the coupling between CDW and Kondo lattice in a ferromagnet Fe5GeTe2 [3]. Prof. Kozo Okazaki
will present ultrafast electronic dynamics of CDW in a Kagome superconductor investigated by time-re-
solved angle-resolved photoelectron spectroscopy (ARPES) [4]. Prof. Katsuaki Sugawara will present recent
ARPES studies on CDWs in transition-metal dichalcogenides [5]. Finally, Prof. Chien-Cheng Kuo will pre-
sent STM and scanning tunneling spectroscopy research on CDWs and spintronics in low-dimensional ma-
terials [6].

S. Yoshizawa, K. Sagisaka, and H. Sakata, Phys. Rev. Lett. 132, 056401 (2024).

J.-Y. Wu, Y.-T. Lee, G.-H. Chen, Z.-H. Li, C.-T. Lee, J.-Y. Hsu, C.-N. Kuo, J.-J. Lin, W.-H. Chang, C. S. Lue,
N. Takagi, P.-T. Chen, C.-T. Chiang, C.-C. Kuo, C.-T. Wu, C.-C. Lee, M.-C. Chung, H.-C. Hsueh, and C.-L.
Lin, Phys. Rev. Research 7, 043206 (2025).

P. P-R. Luo, H.-C. Hsu, L.-S. Lin, H.-Y. Chen, X.-Y. Xie, C.-N. Kuo, J.-P. Chou, C.-S. Lue, and Y.-P. Chiu,
Nat. Commun. 16, 5080 (2025).

Y. Zhong, T. Suzuki, H. Liu, K. Liu, Z. Nie, Y. Shi, S. Meng, B. Lv, H. Ding, T. Kanai, J. Itatani, S. Shin, and
K. Okazaki, Phys. Rev. Research 6, 043328 (2024).

Y. Saruta, K. Sugawara, H. Oka, T. Kawakami, T. Kato, K. Nakayama, S. Souma, T. Takahashi, T. Fukumura,
and T. Sato, Adv. Sci. 10, 2304461 (2023).

B. M. Llona, H.-L. Chou, L.-W. Lan, S.-Y. Wu, C.-H. Hsu, F.-C. Chuang, H. Lin, and C.-C. Kuo, 2D Mater.
11, 045007 (2024).
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2. Shunsuke Yoshizawa (NIMS) [Scanning tunneling microscopy of charge-density-wave domains and the su-

perconducting state in 2H NbSe; |

Chun-Liang Lin (National Yang Ming Chiao Tung University) [Intertwined Orbital Distribution of Charge

Density Waves in NbSe: |

4. Ya-Ping Chiu (National Taiwan University) [Coupling between Charge Density Wave and Kondo Lattice Be-
havior in 2D Ferromagnet FesGeTe: |

5. Kozo Okazaki (The University of Tokyo) [Ultrafast Electronic Dynamics of Charge Density Wave in Kagome
Superconductor CsV3Sbs|

@

6. Katsuaki Sugawara (Tohoku University) [High-resolution ARPES studies of anomalous charge-density waves
in atomic-layer transition-metal dichalcogenides |
7. Chien-Cheng Kuo (National Sun Yat-sen University) [Real- and Momentum-Space Insights into Charge Den-

sity Waves and Spintronics in Low-Dimensional Systems |
AL 5 53 GRS 30 43, PR 15 4y 5 FF 3 BER] 20 43

(AR - BBAERY LV ARY T A 2)

A ) R, Rl

T :  [Theoretical Approaches to Collective and Dynamical Phenomena in Quantum Materials ({) | (f#

1 5,6,7 &£ DA RIPHER L)

7B . Exploration of various quantum phases, such as charge ordering, is a fascinating frontier in condensed matter
physics. Theoretical approaches are essential for predicting unknown phenomena and uncovering the mi-
croscopic mechanisms of complex quantum behaviors. In this symposium, we aim to bring together leading
theorists from Japan and Taiwan to provide an interdisciplinary platform for exchanging ideas, fostering
collaborations and developing new perspectives in quantum-materials science.
Prof. Yung-Ting Lee and Prof. Hung-Chung Hsueh will present first-principles studies on the charge density
waves (CDWs) in low-dimensional quantum materials [1,2]. Prof. Rina Tazai will report on novel charge-
ordering phenomena in frustrated Kagome metals [3]. Prof. Aoyama will discuss an electric-field-driven
sliding motion in a one-dimensional CDW system [4]. Prof. Tanaka will present a recent study on photoin-
duced melting and transient spectra of a correlated charge-order system [5]. Finally, Prof. Ming-Chiang
Chung will report on theory and formalism of two-photon photoemission [6].

[17 Y.-T. Lee, P-T. Chen, Z.-H. Li, J.-Y. Wu, C.-N. Kuo, C. S. Lue, C.-T. Wu, C.-C. Kuo, C.-T. Chiang, T. Ozaki,
C.-L. Lin, C.-C. Lee, H.-C. Hsueh, and M.-C. Chung, ACS Mater. Lett. 6,2941 (2024).
[2] N.N. Quyen, W.-Y. Tzeng, C.-E. Hsu, I.-A. Lin, W.-H. Chen, H.-H. Jia, S.-C. Wang, C.-E. Liu, Y.-S. Chen,
W.-L. Chen, T.-L. Chou, I.-T. Wang, C.-N. Kuo, C.-L. Lin, C.-T. Wu, P.-H. Lin, S.-C. Weng, C.-M. Cheng, C.-
Y. Kuo, C.-M. Tu, M.-W. Chu, Y.-M. Chang, C. S. Lue, H.-C. Hsueh, and C.-W. Luo, Nat. Commun. 15,2386
(2024).
] R.Tazai, Y. Yamakawa, T. Morimoto, and H. Kontani, PNAS 122, 2503645122 (2025).
] Y. Funami and K. Aoyama, Appl. Phys. Lett. 125, 173102 (2024).
[5] Y.Tanaka and H. Seo, Phys. Rev. B (2026).
] M. Singh, P. Bista, Y.-C. Lin, C.-N. Kuo, Y.-J. Chuang, M. Paleschke, C.-B. Huang, M.-C. Chung, C.-S. Lue,
and C.-T. Chiang, Appl. Phys. Lett. 128, 031601 (2026).

AR
Yung-Ting Lee (National Taitung University) [Revealing the Charge Density Wave Caused by Peierls Insta-
bility in Two-Dimensional NbSe |

3. Hung-Chung Hsueh (Tamkang University) [ Deciphering Competing Orders: First-Principles Insights into
Charge Density Waves in Low-dimensional Quantum materials |

4. Rina Tazai (Kyoto University) [Study of Novel Charge-Ordering and Emergent Phenomena in Frustrated Ka-
gome Metals |

5. Kazushi Aoyama (Hiroshima University) [CDW sliding dynamics and synchronization phenomena driven by
oscillating external fields |

A R LA A ()
L.
2
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6. Yasuhiro Tanaka (Kanazawa Institute of Technology)!Photoinduced melting dynamics and transient spectra
in charge-ordered systems |

7. Ming-Chiang Chung (National Chung Hsing University) [Field theory and Keldysh formalism of two-photon
photoemission |
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FERED BIIZECH BUEAE O BRI Z 3\ TRD CEHE THDH, HKKIE, FiEcBiT50 FEEE, BX
OV FRIOF AAEAIZE B L, UHV-STM (28255 T O RS G SR OBF R 2 HEE L T 7, 1R
FHIRRE L LT, BB ML e FE T L L CORREN ST B SN TWA T A M a3y I S F 5T
Ve, BREDEMMG T O T B EOEAL[], BIBAA L EXAR— LD 51D
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EHEELUCTHEE 5,

[1] T. K. Shimizu, ef al., Chem. Commun. 49 (2013) §710-8712
[2] T. K. Shimizu, et al., Angew. Chem. Int. Ed. 53 (2014) 13729-13733

[3] H. Sato, T. Lee, M. Lee, E. Kazuma, Y. Kim, J. Jung, K. C. Ko, Tomoko K. Shimizu, ChemPhysChem 26
(2025) €202400988

[4] K. Yamanami, Y. Fujita, K. Matsui, R. Asari, T. Kusawake, and T. K. Shimizu, Langmuir 38 (2022) 1910-
1914

[5] K. Matsui, H. Watanabe, and T. K. Shimizu, AIP Adv. 12 (2022) 105109
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[171Y. Tsuri et al., Appl. Phys. Express 12, 015507,2018

[2]Y. Tsuri et al., J. Cryst. Growth 532, 125430, 2020

[3]Y. Tsuri et al., J. Cryst. Growth 557, 125994, 2021

[4]1Y. Tsuri et al., Appl. Phys. A 128, 803, 2022

[5TY. Tsuri et al., J. Phys. Chem. C 129, 16863, 2025.
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