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In normal superconductors the transition temperature is

related to the strength of the binding energy between

electrons forming pairs. This binding energy results in an

energy gap for adding or removing electrons from a

superconductor The high-T, cuprate superconductors have a
d-wave pairing symmetry that results in anisotropic binding

energy for pairs. Using a novel technique with a scanning ,m
tunneling microscope Princeton scientists have been able to

study the anisotropic energy gaps across the cuprate doping-
temperature phase diagram. They find that gap versus angle

does not always follow that of a simple d-wave

superconductor. In fact, they find that for lowest doping

samples, the gap becomes only a simple d-wave along

directions 45° to Cu-O bond direction. More surprising is

the gap near this direction is independent of doping and T,

of the sample. They find that the range of simple d-wave

cos(20) gap correlate with Te. The wider the range of angle Schematic of the pairing gap as function of momentum or angle
over which the gap follows a cos(20) function, the larger the in the Cu-O plane. The direction from (0,0) to (TT,TT) is 45 to Cu-
T... Optimal doping occurs when the gap follows cos(20) over )b srecton Near e ange ihe parine oo folovs
all angles. This observation shows that contrary to function). pBe?/ond Phis region, different samples are
conventional superconductor it is not just the strength of  distinguished by l*ge range °V€"lWhiCh ‘f:ei,"d gap f°';°ws this
pairing that determines T.. The angles over which pairing ﬁﬁgi:;’,‘reﬁﬁ;,';“ ‘:an;g ing comes close o the ideal cos(2@) over
interaction is most effective also matters.
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