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In more than 1D, CDW (and SDW) order is generically:

Not a weak-coupling instability

Not related to Fermi surface nesting

Not well described in the context of mean-field theory

Contrary to what has been widely assumed in the cuprates,
the recently discovered CDW order:

Is not related to Fermi surface nesting

Does not much affect the quasi-particle spectrum

Is probably a parasitic order
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Theory of stripes in quasi two dimensional rare-earth 
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S.A.Kivelson, Phys. Rev. B 74, 245126 (2006).
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Some Comments About the Cuprates

The CDW tendencies in the cuprates appear to be universal:

“Bidirectional” short-range correlated (finite x) CDW order
with ordering vectors (Q,0) and (0,Q) have been seen in:

LBCO and other 214 materials (very recently LSCO)

(In Ortho II YBCO – it is largely unidirectional but with similar Q)

YBCO, Bi2201 and Bi2212, Hg1201

and most recently in NCCO



Concerning the short-range CDW 
correlations observed in the cuprates

Contrary to what has been widely assumed in the cuprates,
the recently discovered CDW order:

Is not related to Fermi surface nesting

Does not much affect the quasi-particle spectrum

Is probably a parasitic order



Short-range CDW order is now widely observed 
in the cuprates

LBCO vs YBCO with x = 1/8

RXS studies by J. P. Hill and collaborators, PRB (2013) 

BSCCO
Damascelli

NCCO
Damascelli



Before discussing whether the Fermi surface structure
causes the CDW, let us study the effect of the CDW
on the low energy quasi-particle spectrum. 



Concerning the short-range CDW 
correlations observed in the cuprates

Bi-2201
Damascelli

Bi-2212 - Yazdani

In (certain) hole-doped cuprates, nesting occurs near 
“ends of nodal arcs”   ---- where gap = 0 



Concerning the short-range CDW 
correlations observed in the cuprates

In electron-doped cuprates, nesting condition occurs at 
antinodes  -- where gap = 0

Damascelli



Before discussing whether the Fermi surface structure
causes the CDW, let us study the effect of the CDW
on the low energy quasi-particle spectrum. 



Before discussing whether the Fermi surface structure
causes the CDW, let us study the effect of the CDW
on the low energy quasi-particle spectrum. 

Leaves open the question – what is the primary order?
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