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Correlated metals are often Fermi liquids at low w, T
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But trouble can begin at only a few meV
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What sets the Fermi liquid scale?

Anomalous power law conductivity in ruthenates and cuprates

Y-doped BSCCO
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Basic properties of MnSi

A Fermi liquid with a low characteristic energy scale

Quantum oscillations v/

p(T) = po+AT? v/

o1(w) x w ™, a~ 0.5 (IR) X
QPT at p = 14.6 kbar

B20 structure, lacks inversion
Helimagnet, T ~ 30 K
Skyrmion excitations
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Optical conductivity of MnSi

Anomalous power law at low temperatures, pseudogap at high temperatures
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Optical conductivity of MnSi

Anomalous power law at low temperatures, pseudogap at high temperatures
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Terahertz conductivity measurements with thin films

tsr(w) = Es(w)
—N~ Er(w)
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Temporal shift relates to Drude scattering time

Temporal delay uncertainty of n ~ +2 fs dominates conductivity parameter uncertainty

o~ op/(1—iwr) = oee®T, tx1/o~e ™ /o
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Complex conductivity of MnSi
Approaches Drude form at T = 6.5 K
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Anomalous power law becomes less anomalous
Approaches Drude form at T = 6.5 K
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Drude extrapolations of po(T)

With comparison to four-probe measurements
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Low-frequency Drude fit yields 7(T)

At T =6.5K " > 500 fs, but it drops rapidly with T to become negative for T > 50 K
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How do we interpret a negative value of 77

A strong pseudogap in o1(w) is associated with a negative slope of o2 (w)
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Measurement of w} 2 = €opo7*

Saturation at T ~ 20 K at w; ~ 1 eV, mass enhancement of 4-6
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Fermi liquid theory predicts w/ T scaling

Experiments agree qualitatively, but not quantitatively
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Expect 1/(w?rqp) ~ 9 fs in MnSi (!).
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Experimental observations in other materials

Characteristic temperature scale Ty sets the relevant scale

Material oK) b o
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107
UPt3: Sulewski et al., PRB 1988;
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Measurement of Fermi liquid scaling parameter 1/b

Quantitative agreement with theory remains elusive

plw, TY=1/o(w, T) x [(hw)z + b(rkgT)?|, b=4
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Summary

v

MnSi exhibits o(w, T) consistent with Fermi liquid theory

Drude fit gives wp(T) that saturates for T < 20 K

Comparison with band theory yields a mass enhancement of 4-6
For T 2 50 K, the slope of o»(w) is negative

Negative slope in o2(w) indicates pseudogap in o1 (w)

Above T ~ 10 K, b =~ 1, quantitatively inconsistent with FLT
Possible evidence for a crossover to a larger value of b at low T
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