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Why Sr2RuO4 ?

Y. Maeno, Nature 1994



Y. Maeno, JPSJ 1997

low - T

~ 25 K

A. W. Tyler, PRB 58, R10107 (1998)

high - T

Mott-Ioffe-Regel 
limit

N.E. Hussey, PRB 57, 5505 (1998)

c-axis crossover

~~ 130 K

Sr2RuO4 - resistivity



Ru4+ :  4 4d el./Ru

A. Damascelli et al., PRL 85, 5194 (2000) A. Tamai, PRX 2019

laser ARPES

Electronic structure



High-resolution laser ARPES on Sr2RuO4
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band basis orbital basis

Correlation induced enhancement of SOC

A. Tamai, PRX 9, 021048 (2019)

single site DMFT

Dominant role of local-interactions:



??

Fermi liquid

M. Barber, PRL 2018

𝜌 = 𝜌! + 𝐴𝑇"

??

Fermi liquid
A. W. Tyler, PRB 58, R10107 (1998)

Menu of the talk

1. temperature 2. strain



Quasiparticle residue: Z
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Temperature dependence - previous studies

Wang, PRL 92, 137002 (2004)

Sr2RuO4, Wang et al. 2004 :

• QPs disappear near 130 K (rc crossover)
• Z ➝ 0 around 200 K

40 K

80 K

140 K



Valla, 
Nature 417 (2003)

Cobaltates

Kondo, 
PRL 117, 247001 (2016)

Sr2RuO4
Surface states

KFe2As2
Richard,

 arXiv:1807.00193

Temperature dependence - previous studies



Temperature dependence - previous studies

Half-filled Hubbard model, moderate U

Merino and McKenzie, PRB 61 7996 (1999)

temperature

𝞳 –(BEDT-TTF)2Cu[N(CN)2]Cl 

Limelette et al., PRL 91 016401 (2003)

Z → 0 Z ≈ 0Z



Temperature dependence - previous studies

Wang, PRL 92, 137002 (2004)

Sr2RuO4, Wang et al. 2004 :

• QPs disappear near 130 K (rc crossover)
• Z ➝ 0 around 200 K

40 K

80 K

140 K

N.E. Hussey, PRB 57, 5505 (1998)

c-axis crossover

~~ 130 K
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Temperature dependence - previous studies

Wang, PRL 92, 137002 (2004)

Sr2RuO4, Wang et al. 2004 :

• QPs disappear near 130 K (rc crossover)
• Z ➝ 0 around 200 K

40 K

80 K

140 K

DMFT

F. Kugler, PRL 124 16401 (2020)
J. Mravlje, PRL 106 096401 (2011)

?

800 K
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New data

In
te

ns
ity

-0.3 -0.2 -0.1 0.0
E - EF (eV)

29 K

-0.3 -0.2 -0.1 0.0
E - EF (eV)

156 K



Spectral weights
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Temperature dependent ARPES

QPs survive up to high temperature !



Temperature dependent ARPES
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Temperature dependent ARPES
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QP residue Z
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M. Barber, PRL 2018

𝜌 = 𝜌! + 𝐴𝑇"

??

Fermi liquid

Menu of the talk

??

Fermi liquid

A. W. Tyler, PRB 58, R10107 (1998)

1. temperature 2. strain



Sr2RuO4 under uniaxial-strain

C. Hicks, Science 2014 A. Steppke, Science 2017

𝜀 =
𝐿 − 𝐿!
𝐿!

𝐿!

𝐿

𝐹 𝐹
Cusp?



Sr2RuO4 under uniaxial-strain
𝜌 = 𝜌! + 𝐴𝑇"

M. Barber, PRL 2018

• Peaked Tc appears to coincide with non-FL

• vHs enhanced correlations?

??

V. Stangier, 
PRB 105 (2022)



Our new approach

Titanium

Aluminium
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Our new approach
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B. Burganov, PRL, 2016

Epitaxially strained film Conventional strain cell FIB engineered crystal
+ laser source

A. Hunter, in preparationV. Sunko, npj Quant. Mater. 2019
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Non-Fermi Liquid QPs
@ critical strain

M. Barber, PRL 2018



QP dispersion
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Conclusions

Temperature dependence - fast and furious QPs:

• QP – like excitations in non-FL regime

• Dispersion: Z increases with T and lifetime 
decreases with temperature

• b & g sheets deflate with increasing T

• Spectral weights unreliable

Precision ARPES of Sr2RuO4 under strain

• Excitations remain QP-like

• Effect of vHs crossing on the scattering rate




