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Outline

α-Ce and γ-Ce

Powerlaw of σ(ω)  in HTSC

Spectral weight transfer in FeSi

Powerlaw of σ(ω)  in MnSi
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Generalized Drude Conductivity

J. W. Allen and J. C. Mikkelsen, Phys. Rev. B 15, 2952 (1977) .
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γ and α phase Ce

J.vdEb,A.Kuzmenko,DvdM
PRL 86, 3407 (2001)

0 1000 2000 3000 4000

4.0

5.0

6.0

7.0

 α
 γ

1/
τ 

 (
10

15
s-1

)

Wavenumber (cm
-1
)

0 1000 2000 3000 4000
0

5

10

15

Wavenumber (cm-1)

 

 m
* ( ω

) 
/ 

m
e 

 

( )
22

2

0

1 1

F

Fg
Ω+

Ω
+=−

ω
ω

τ
ωτ

α-phase agrees with
Fermi-liquid formula of
P.E. Sulewski et al.
PRB 38, 5338 (1988)

Dynamical scattering rate
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Z. Schlesinger 1990 
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and many other experiments

Marginal Fermi Liquid:
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T=100 K
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Together:   φ=0

Time-scale invariance

σ(pω)  =Λ σ(ω)

σ(ω) = |C| eiφ ( −i ω )2η−1

Time reversal : σ(ω)= σ∗ (−ω)

φσ = arctan (σ2/ σ1) = π / 2 − π η

d ln|σ | / d ln ω  = 2 η − 1

σ(ω) = |C| ( −i ω )2η−1 

Originally derived in the context of spin-charge separation
 by P.W. Anderson, PRB55, 11785 (1997)
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Lines: fits with η= 0.3
Inset: reduced χ2 error
associated with phase (solid)
and amplitude (dashed)
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 Site symmetry: CSite symmetry: C33

 7-fold coordination of Tm-atoms 7-fold coordination of Tm-atoms

for TM =for TM = Cr  Mn Cr  Mn  Fe  Co  Fe  Co  Ni  Ru  Rh  Ni  Ru  Rh  Re  Os:  Re  Os:

Simple Cubic Space Group (TSimple Cubic Space Group (T44-P2-P2113)3)

 4 equivalent TM and 4 equivalent TM and Si Si  atoms  atoms
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•Z. Schlesinger, Fisk, Zhang, Maple, DiTusa, Aeppli, PRL’93: 
“Sum-rule not recovered up to 1 eV”  
  (Reflectivity&Kramers-Kronig)

•Degiorgi, Hunt,Ott,Dressel,Feenstra, Gruener, Fisk, Canfield, EPL’94:
 “Sum-rule recovered at 0.4 eV” 
  (Reflectivity&Kramers-Kronig)

•Damascelli, PhD-thesis’98:
 “Sum-rule not recovered up to 1.25 eV” 
  (Reflectivity&Kramers-Kronig)

•F.P. Mena, this work:
  “Sum-rule not recovered up to 4.5 eV” 
  (VIS-Ellipsometry & IR-Reflectivity&Kramers-Kronig)
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α-Ce is a Fermi-liquid with mass 15
γ-Ce is a bad metal

HTSC at optimal doping
  1) Powerlaw: σ(ω)  is proportional to (iω)−2.4

  2) Phase of σ(ω)   is 0.3 π   independent of frequency
  3) η = 0.2 ± 0.01

FeSi: Gap-spectral weight transferred beyond 4.5 eV

MnSi at low temperatures (helical magnetic phase):
ρ(T) is proportional to T2

σ(ω)  is proportional to (iω)−0.5

Summary


