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Study on the Optimal Hole Concentration of High-T7%

Superconductors for Low Temperature Peltier Refrigeration
Homogeneity in r- and k-spaces of high-7¢. superconductivity

Naoki MOMONO™ "2, Satoshi ABE™, Takeshi TAJIMA™, Maya SHIMIZU™, Yuki MORIYA™
Ryosuke HARADA™, Stefan BAAR™, Shuji EBISU™" "2, and Akira SAKAI™ ™2

(RFEsfrE PR 254 9 A 30 A

WOCZBEA FR264E 1 H 24 A)

We have studied homogeneity of the superconductivity in the Bi-based high-7c cuprates
(Bi2Sr2CaCu20s+5) to utilize as a thermoelectrically passive leg of Peltier junctions at low
temperatures. Homogeneity of the superconductivity, investigated by Scanning Tunneling
Microscopy/Spectroscopy, depends on hole concentration in average. The superconductivity tends to
be more homogeneous at higher hole concentrations. Taking it into account that the Peltier junctions
with superconducting passive legs work below the liquid nitrogen temperature (~77 K), the optimal
hole concentration for passive Peltier refrigeration will be around slightly higher hole concentrations

than optimal hole concentration for 7.

Keywords : Homogeneity, Superconductivity, Peltier refrigeration
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