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WHAT IS THE DRIVING FORCE?
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EVIDENCE FOR EXCITONIC INSULATOR

Flattening of the valence band top (ARPES)
K. Seki, ..., Y. Ohta, Phys. Rev. B 90, 155116 (2014)
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ORDER PARAMETER
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WHAT IS THE HIGH-TEMPERATURE PHASE?
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» Gap size (A) related to pairing strength Uy,

Intensity

* Linewidth (y) related to phase coherence




TIME-RESOLVED ARPES

Couple the driving field of the pump pulse to the phase of the order parameter
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LIGHT-INDUCED COLLAPSE OF PHASE COHERENCE

Strong similarities with the response of the Cooper pair condensate in cuprates
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RESONANT EXCITATION ALONG THE CHAINS

Photoinduced transition
O W 1025

Change of the gap size

- -0~ lower VB, k=0
| -O-upper VB, k#0
-0- upper VB, k=0

- E
TN
// A \\\L» k

A ‘Q
S

0.0 0.1 0.2 0.3
Pump fluence (mJ cm'z)

S
[}
E
&
<
(2]
[aa)
>
(]
L
=
Y
o
()]
o
=]
=
o
£
<

,.‘,,.||||||l|||||||||=
'l.(l'lI||I|I||I|I||I=

ke (A7)

S. Mor, ..., D. Golez, et al., K. Okazaki, ..., H. Sawa, et al.,
Phys. Rev. Lett. 119, 086401 (2017) Nat. Comm. 9, 4322 (2018)




OFF-RESONANT EXCITATION

Advantage of our set-up: very good control of the pump polarization
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PHENOMENOLOGICAL FIT

Pump pulse changes

the imaginary part
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What 1s the mechanism behind

the broadening?




POSSIBLE MECHANISMS
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ELECTRON-BOSON COUPLED DYNAMICS

1T-TaS, (Peierls gap)
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If the gap arises from the interplay between the electrons and a bosonic mode, its

response cannot proceed faster than half the oscillation cycle of the coupled mode
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ORDER PARAMETER
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CONCLUSIONS

* Phonons play a vital role in the order parameter
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PERSPECTIVES

High-field THz schemes to drive the 1 800 nm

probe pulse

THz mode out of equilibrium and

find possible signatures of the coupled .«» A 4 O T purp

pulse

massive phase mode (in collaboration Dichroic

mirror

with Keith Nelson, MIT). 400 nm second Detection

harmonic signal

TrARPES with half-gap
photoexcitation: Floquet dressing

of the electronic structure




ACKNOWLEDGEM]

Nuh Gedik Eugene Demler Yao Wang

Alfred Zong Marios Michael
Changmin Lee

Debanjan Chowdhury

o
i 50K ¥

THE UNIVERSITY OF TOKYO

Hidenori Tomohiro

Takagi Takayama

Yangfan Lu

GORDON AND BETTY

Funding agencies MOORE

FOUNDATION

ENSNF




