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The charge-density-wave (CDW) instability
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The electrical conductivity against temperature

. T T E N " 3
b o i . ] Probel 3
. }‘T 10 E A, (=45 meV - — — Probe2 k
_ 1 R e, N Probe3 1
= § T, =179 K pEmT e 1 * TR e A, (D)= 47 meV :
g t2r |~ m = 1.6162E-6 ] 0% :
o L c=4.8E-4 g v 3 i
o c]}l ~Q, ] | 4
= q0} ° 4 ° 3 A 3
8 . :
. 10 " E
08l 3 . 1 T~
1 1 1 1 , E ) - ..E
- ] " 1 L 1
160 200 ] 240 " 280 320 30 10 10 20 30 40
10°T K]
Metal-Insulator transition Semiconductor

Gap at the Fermi surface

Ky3sM0O; blue bronze

K. Hosseini (2000) Ph.D.-thesis, University of Bayreuth.



Nesting of Fermi surfaces in real compounds
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Lowering of electronic energy requires atomic modulations

J. Schafer et al., Phys. Rev. Lett. 87, 196403 (2001)
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X-ray diffraction by the CDW of NiTa,Se,
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Deformation of the sliding CDW in NbSe,
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Incommensurately modulated structure of NbSe,
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Elastic coupling and Residual strain
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Atomic valences by the Bond-valence method
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Strongly coupled CDW in R¢lr,Siy,

R:Ir,Si,, , R = Er, Lu,...

Sc:.Co,Si,, structure type
P4/mbm (Z = 2)
a=1253A, c=421A

No obvious 1D features
Shelton et al. (1986): CDW

H.F. Braun, K. Yvon & R. Braun, Acta Crystallogr. B 36, 2397 (1980)



Combined iIncommensurate/commensurate
CDW transition in Erclr,Si;y at Tepyy = 151 K
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Lock-In transition in Erglr,Si;,
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Coexistence of CDW and AF magnetic order
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Incommensurability by competing interactions
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Strongly coupled CDW in SmNIC,
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Incommensurability of the CDW by frustrated
interlayer coupling in SmNIC,
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Interatomic distances in the CDW phase of SmNIC,
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Fermi surface of SmNIC,
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Extended zone Fermi surface of SmNIC,
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Diffuse X-ray scattering for T > T, of SmNIC,
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H, K-Plane of diffuse X-ray scattering of
SmNIC,

T>T,=148K

T=160 K

Correlation length
from FWHM

W= 1050 [

116.3 A along a

94.3 A alongb

X-ray data by S. Shimomura et al.



Summary

CDW involves conduction band and atomic modulations
Sliding of incommensurate CDW (phason degree of freedom)
Commensurate CDW in SmNIC, along a
Lowest electrical resistance along a
Magnitude and direction of largest modulation amplitude
Warped planar Fermi surface perpendicular to a
Correlation length of CDW fluctuations above T,

CDW in SmNIC, is rendered incommensurate by frustration
of interchain interactions
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