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Emergent phenomena in charge instability
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ECRYS to EGLASS in 2D charge-frustrated system 0-(ET),X

Topological excitations in 1D neutral-ionic transition TTF-CA



EGLASS in charge-frustrated system - 06-(ET),X -

- Classical manifestations; slow dynamics, aging, short-range order
- Anomalously high crystallization speed
- Classical to quantum crossover in E-glass
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ChargesrustratedimaterialSu-Eii y’y ¢ Charge order suppressed by rapid cooling
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Non-Equilibrium Supercooled Liquid and glass
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Electronic crystallization: NMR and Raman
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Raman imaging of E-crystallization at high T
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Raman imaging of E-crystallization at low T
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Ultrafast crystal growth! quantum effect ? Murase ef al., arXiv:2201.04855
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Raman spectrum - Charge density distribution
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From classical to quantum charge glass

Raman time scale
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Discussion in terms of energy landscape
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Frustration driven quantum melting of CO/CG
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Strange metal arising from frustration-driven charge instability

Cano-Cortes, Merino, Fratini et al., PRL (2010) J. Merino et al, PRB(2007)
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Write/erase E-glass on E-Xtal substrate by laser
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Topological excitations in neutral-ionic (NI) transition

- What is NI transition
- Phase diagram of NI transition in TTF-CA
- two types of topological excitations
domain wall
spin soliton, charge soliton
- Ongoing trials and perspective

UTokyo, Applied Phys. K. Sunami, R. Takehara, F.Iwase,
M. Hosoda, T. Nishikawa, K. Miyagawa
UTokyo, Adv. Mat. Sci. T. Miyamoto, H. Okamoto
RIKEN R. Kato
AIST  S. Horiuchi



lonic crystal ﬁ Neutral crystal

Neutral-ionic transition
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Combinations of donor (D) and acceptor (A)
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Neutral-lonic (NI) transition in TTF-CA

Donor : TTF Acceptor
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Phase diagram of TTF-CA
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Spin-charge-lattice coupling 2 emergent topological excitations in 1D

N. Nagaosa, et al, J. Phys. Soc. Jpn., 55, 2745(1986).
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Enhanced conductivity
Enhanced 1d anisotropy
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Pressure dependence
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Enhanced conductivity
Enhanced 1d anisotropy

Conductivity (S/cm)

G, /o, and g, /o,

Pressure dependence
at room temp.
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Charge transport gap << charge transfer gap

R. Takehara et al., Sci. Adv. 5, eaax8720 (2019)
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Intense spin excitations in the ionic phase at high T
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Indication of solitonic spin excitations |
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Fate of soliton matter upon ferroelectric transition
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Conclusion & perspective

Quantum nature of electron glass is being revealed.
E-glass engineering

Mobile topological excitations in 1D electronic ferroelectrics
Functionalize NIDWs and soliton matters

cf. TMTTF,X by Monceau, Brazovski, Kirova



	スライド番号 1
	スライド番号 2
	Crystallization of repulsive electrons 
	Electrons are unhappy on a triangular lattice 
	スライド番号 5
	Non-Equilibrium Supercooled Liquid and glass
	Hallmarks of Glass
	Electronic crystallization: NMR and Raman
	Raman imaging of E-crystallization at high T
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	Discussion in terms of energy landscape
	スライド番号 15
	Strange metal arising from frustration-driven charge instability
	スライド番号 17
	スライド番号 18
	Ionic crystal
	Combinations of donor (D) and acceptor (A)
	Neutral-Ionic (NI) transition in TTF-CA
	Phase diagram of TTF-CA
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	Intense spin excitations in the ionic phase at high T
	Indication of solitonic spin excitations  I
	Indication for solitonic spin excitations II
	スライド番号 30
	Fate of soliton matter upon ferroelectric transition
	スライド番号 32
	Conclusion & perspective

