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Optical conductivity
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Time-scale invariance

o(pw) =N o(w)

W
o(w) =Ci¢%i0 P | L e o0
Time reversal : 0(W)= 0{—-W)

o(w) =|C| (—i w P+

Originally derived in the context of spin-charge separation
by P.W. Anderson, PRB55, 11785 (1997)
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eTransition metal mono-sillicides

Sc |Ti |V Cr |(Mn |Fe |Co |Ni
7 +

) NiAs
Y Zr |Nb Mo |Tc Ru |Rh |Pd
CcrB FeB ? ? ?

La |Hf |Ta w Re Os |Ir Pt
? ? ? ?

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

eSimple Cubic Space Group (T4-P2,3)
e 4 equivalent TM and Si atoms

————

\

e Site symmetry: C,
e 7-fold coordination of Tm-atoms
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/. 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)

eDamascelli, PhD-thesis 98
“Sum-rule not recovered up to 1.25 eV”’

(Reflectivity&Kramers-Kronig)

o[ P. Mena, this work:

“Sum-rule not recovered up to 4.5 eV”
(VIS-Ellipsometry & IR-ReflectivitysKramers-Kronig)
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Formation of S = 0 state out of itinerant
band electrons and localized 3d - spins
— Increased presence of itinerant
band electrons in local 3d states
—> Localizati on of charge carriers and
opening of a charge gap
—> Increase of charge kinetic energy
— Decrease of Drude spectral weight

—> Increased 3d - 4f spectral weight

Cold FeSi
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Low frequency extrapolatlon with Drude fit
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Low frequency extrapolation using fit to nN-formula, N=0.25

AR | L LU L LU vt
— 10 Kelvin _
—— 20
—— 30
— 40

50
— 75
— 100

100000

s(w) (S/cm)

Illﬂlll [
10000

0.1 1 10 100 1000

Wavenumber (cm'1)

(F 0 )1_2" F. P. Mena, DvdM, unpublished



p [nQ.cm]

Px10°

T [K] T[K]
O 5 10 15 20 25 0 5 10 15 20 25

o5 ' —  145.0032T S ——0.37 + 0.0046 T .

® From grazingreflectivity | & 14 &
From normal reflectivity ; |

.-
§
(B DA

0 . | . 1 . 1 . 1 . 1 . . | . | . | . | . 1 .
0 50 100 150 200 250 ¢ 50 100 150 200 250
T[K] T [K]

N 10.3

0.2



Summary

0-Ce is a Fermi-liquid with mass 15
y-Ce is a bad metal

HTSC at optimal doping
1) Powerlaw: o(w) is proportional to (iw)24
2) Phase of o(w) is 0.3 11 independent of frequency
3)n=0.2£0.01

FeSi: Gap-spectral weight transferred beyond 4.5 eV

MnSi at low temperatures (helical magnetic phase):
P(T) is proportional to T?
o(w) is proportional to (iw) >



