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Large LaCu0y cevstals the antrestomagnele
T TV P EaraTs
(1R ;"‘:-i‘.\" TR RIMARAS WA {henong ATAT Bell La
[P S A

L sonvent o e hmague

darevers sinnlar despoee £ that ditfer by as much as a [RT

1or of tive

Elecrronic stares and fermi surface

A mtil questiun voncer s the nature ot the electromc
ctates near the Fermienergy £, which are responsible for
the transport properties Hondiny between nominal Cu™
and O has botl gome and covalent character and
it alves the Cu Wl and O 2p arbirals The orim nf the co-
caleney 1= aitmatehy rooted n the proximityan eneray of
e 3d and g devels. and thus it specific to the
combination of these Two elements ‘A simtlar energy
degeneriey nevurs between the 6s levels of Phand By and
the 2p level of O an the BuBi | Ph O, superconductors.
\avious ploctran spectroscopies confirm  this
covalent el resenl thar the hughest accupied
Cthee omes peor £, —have bath 3d and 2p
woh o predennnance of the [atter Consequent:
o edoneed ootk Caty avers by doping are
1t the O ez, but

Ty pes ol
mixey
piectronie state-
Chareeer
Sy he feades
mot Tocsarend oroy e thie U ~ites OGN
P o s crnaractes

Mare mportant s the guestion o the existence of a
Form: surtace and s shape The Fernn <urface is the
P U 10 MO Rt =pace 3 here the oceupation of the

parent compaund of a tarmuby Of Cuprate supercondud tors
Qoo eten e reilshie eutron-seattening dudhies oF spen evcitations These plate-like crystats
horatores and Zachan Fisk rios Algmos Satana! baboeratons
The m.piane e reaches up o Ho1rem

Figure 1

electronic states drops abruptly and where the energy
required to create part icle-hole excitations vanishes Ina
simpie metal, with a spherical Fermi surtace, at T = 0 all
states with momentum k less than the Fermi momentum
k. are filled. and states with * + &, tand hence energy
E~E, are empty In general. the shape of the Fermi
surface is determined by the momentum dependence of
electronic energies Eik: also called electronic band
structure. Eik: is material specific. and great advances
have been made in calculating Erk even for complicated
compounds such as the cuprates. When one considers the
strong correlations among the electrons in the cuprates.
the existence of a Fermi surface is not obvious.
Photoemission electron spectroscopy is one of the
experimental tools used to study E'ki. The emission
\ntensity 1s measured us a function of energy and emission
angle along the principal symmetry directions of the
crvatal. The best results available are for Bi,8r.CaCu 0.,
for which cleaving in a vacuum produces clean and
chemcally stable surfuces ~ The main result is that the
measured enenoy bands Bk eross the Fermi energy at
points In Kk space that are wven by the cajculations
contirminy the presence of a Fermu surface. In addition.
more subtle but important detils of the emission spectra.
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