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Motivation: YbRh,Si,
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TEP across a Lifshitz transition

Rourke et al. PRL 2008
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The system CeRu,Si,

Heavy fermion system

Kondo interaction T,~ 20K

Paramagnetic ground state

Metamagnetic transition at B=7.8T
Tetragonal cristal structure
Ta

LTOSSOVEeT

Critical end point below T=0K

Weickert et al. PRB 81,134438 (2010)




MMT transition in CeRuZSi2
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Lifshitz transition

CeRu,Si,: old idea the metamagnetic transition is accompagned by an abrupt
localization of the f electron ?

but
the MMT transition is more a cross over
above Hm, both magnetization (0.7ug) and specific heat (500mJ/K/mol)
depart drastically from a local moment scenario

X ray absorption spectroscopy indicates that a fully localized state is
expected only at H~200T

« large » versus « small » FS maybe not pertinent in spin polarized sytems

> New interpretation:
FS volume conserving topology driven transition
CeRu,Si, remains a Fermi liquid at all field

Zeeman splitting scenario (ug B=Ey)




Lifshitz transition
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spin split FS undergoes a Lifshitz transition:
« majority spin branch disappears at H,

* no localization of f electron

* “large” FS to “small “FS
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Thermoelectric coefficients

1) Thermoelectric power §=—Lx
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Thermoeletric set up

Vacuum setup Pressure setup

« One heater-two thermometers » « Thermocouples »
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lemperature dependence 1or the transverse
configuration
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lemperature dependence for the longitudinal
configuration
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Metamagnetic transition: transverse configuration

CeRu,Si,
Jila Hilc At low temperature H_ =7.8T
New anomaly at 13.5 T
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CeRUZSi2
Jila Hilc

Needs very low

Phase diagramm

H,, changes above 1K

The width of the transition
increases drasticaly above 1K
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Quantum oscillations

Quantum oscillations below and
above the metamagnetic transition
even inside the transition
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12th Hole

| 3th Hole

| 5th Electron | 5th Electron

_ A
Paramagnetic CeRuySiz :

LSDA+U Exp.(H < Hy)'%13 Ce-f component
F[x1070e] m./mg F[x1070e] m./mg
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Quantum oscillations
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Longitudinal configuration

Contrary to the transversal case,
the transition is positive

| CeRuSi,
Jilc Hilc

CeRu Si2
J/lc I-V/%

At high temperature the dependence
in field is more complicated




Quantum oscillations
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CeRh2Siz
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CeRh2Siz
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Frequency Spectrum of Thermopower Quantum
Oscillations: Transversal Configuration
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Conclusion

Thermopower favours a Lifshitz scenario for metamagnetic transition in
CeRu,Si,

Thermopower shows additional peak at 13.5T.

Probably additionnal anomalies inside the metamagnetic transition: Lifshitz transition
induces cascade of transitions like in YbRh,Si,

Thermopower shows quantum oscillations in good agreement with dHVA
experiment (CeRh2Si2, CeRu2Si2)

S

> New approach of FS change under pressure
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©® Heavy fermion physics (including valence and/or charge fluctuations)
® Quantum phase transitions and quantum criticality

©® Non-Fermi liquid phenomena
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Unconventional metallic state in YbRh,SI,
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= Yb based heavy fermion system with very
low magnetic order
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