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OUTLINE: PROBING CONDENSATE COHERENCE BY TR-ARPES
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LASER SOURCE: HHG BASED ON FEMTOSECOND ENHANCEMENT CAVITY
a Single-pass geometry
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LASER SOURCE: HHG BASED ON FEMTOSECOND ENHANCEMENT CAVITY

Photon Energy: ® 20-30eV
a Single-pass geometry ® ~6eV ® 30-40eV
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DETERMINATION OF ELECTRON-PHONON COUPLING IN TIME DOMAIN
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DETERMINATION OF ELECTRON-PHONON COUPLING IN TIME DOMAIN
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TIME-RESOLVED ARPES ON QUANTUM MATERIALS
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OUTLINE: PROBING CONDENSATE COHERENCE BY TR-ARPES
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QUENCHING OF PHASE COHERENCE AND SUPERCONDUCTIVITY IN HTSCs
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QUENCHING OF PHASE COHERENCE AND SUPERCONDUCTIVITY IN HTSCs
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PSEUDOGAP IN ELECTRON DOPED CUPRATES
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PSEUDOGAP IN ELECTRON DOPED CUPRATES

[ '= spin-fluctuations induced
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PSEUDOGAP IN ELECTRON DOPED CUPRATES

G_l(k7 W) =w — € +1in — | '= spin-fluctuations induced
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PSEUDOGAP IN ELECTRON DOPED CUPRATES

G_l(k7 W) =w — € +1in — | '= spin-fluctuations induced

300—-3 0 [20] I I I | | | = 90
.[21] - — 1/55 in
1 X[22] O LF P B % R
PCCO [27] |
2001 22 — %%Q Bt =

< A m T e=
= T e &
100 N m = 7 / -
, | %T* 4 ©
. ‘H | \-(;)

of AP T 7 SCyu ,+ =0 meV N RiRE W;f";"_;_"l_"]: 50

0.11 013 015 017 (0,0) (77,0) 40 80 120 160

T, (K)
Emergence of pseudogap from ‘short-range’ spin-correlations!

Stewart Blusson

0 Quantum Matter Institute Boschini, Zonno, et al, npj Quantum Materials 5, 6 (2020) ’W



PSEUDOGAP IN ELECTRON DOPED CUPRATES
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OUTLINE: PROBING CONDENSATE COHERENCE BY TR-ARPES

Ta,NiSe.

-
3CS \\ﬁi/ BEC
/\vg\

Excitonic condensate
guenched by surface
gaiting and dynamic
electronic screening

Stewart Blusson

0 Quantum Matter Institute



EXCITONIC INSULATING BEHAVIOR IN Ta2NiSe5?
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T= 100K, rep. rate = 1 kHz
At =80fs, AE = 250 meV
hv =1.55eV, 1.56 mJ/cm?

1. Gap closure

The gap closes on a time-scale much faster than the lattice
timescale: must be an electronically driven transition
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EXCITONIC INSULATING BEHAVIOR IN Ta2NiSe5?

T =14 K, rep. rate = 30 kHz
At =160 fs, AE = 31 meV
hv =1.55eV, 0.85 mJ/cm?

2. Robust gap

Rigid gap response attributed to lattice distortion
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EXCITONIC INSULATING BEHAVIOR IN Ta2NiSe5?
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EXCITONIC INSULATING BEHAVIOR IN Ta2NiSe5?

The enhanced spectral broadening arises from electronic-scattering
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CONCLUSIONS

We can probe condensates’
coherence by time-resolved ARPES
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