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IR Hall Effect:
Hall spectroscopy



Magneto-Transport
Boltzmann theory
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Sum Rules
IR Hall effect spectroscopy
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IR Hall effect:

The extended Drude model:
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R, vs. » YBCO,
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IR Hall Effect

B field
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J. Cerne et al., RSI (2003)
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Cuprate Phase Diagram
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Fermi surfaces

BZ-boundary (mT,m)
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IR Hall Effect
IN
Optimally doped Cuprates
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Opt. Bi(2212): Far IR Hall
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FIG. 3. (Color online) #y for optimally doped 2212 BSCCO
versus temperature measured at 84 cm™! averaged from five thermal
scans and normalized to 1 T.
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Hall and longitudinal scattering
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Antiferromagnetic fluctuations —
FLEX approximation:
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Kontani calculation: g,,

LSCO (n=0.9)
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e-doped:
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Hall and longitudinal scattering
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Conductivity Sum Rules: Cuprates

Band values
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o,, partial sum rule

LSCO, NCCO, PCCO
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Conductivity Sum Rules
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Conclusions on Optimally doped

Cuprates
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IR Hall Effect
IN
Underdoped Cuprates



ARPES Fermi Surface
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K. Shen, Science (2005) Armitage et al., PRL (2002)
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Hall coefficient Pr, Ce,CuO,
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e-doped: IR Hall in Pr,_,Ce,CO,
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O,y In SDW: Drude-Lorentz model
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Underdoped h-cuprates: Hall Frequency: o
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Fermi Pocket Hall Frequency

Partially gapped Fermi surface
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Konatani theory also predicts increase in w,

Taillefer et al., Nature (2007) Kanigel et al., Nature Physics, (2006)



Conclusions

Underdoped cuprates
1. e-doped: SDW gap evidence in g,, and 0,
2A ~300 meV- 450 meV

2. h-doped: evidence for Fermi surface
reconstruction:

if gap — 2A > 500 meV

3. Is the reconstructed FS real, fluctuating or
only effective?

4. Hall conductivity spectroscopy gives important
information on strongly interacting electron materials



