Development of Variable-Temperature STM in High-Fields and Application
to Superconducting Materials
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We have developed a variable-temperature scanning tunneling microscope (VT-STM) in
high-fields and applied VT-STM to superconducting materials in order to observe temperature
dependence of electronic properties at the atomic scale. We have prepared a STM head with a
high resonant frequency (~9.3kHz) and with a good stability in the variable temperature insert
(4.2 K < T <100 K) of the 15T superconducting magnet (15T-SM). We have succeeded in
STM and scanning tunneling spectroscopy measurements on NbSe; single crystals without a
vibration isolation table. The STM image shows clear atomic arrangement with a CDW
modulation in H=15T at T = 20 K. The tunneling spectrum shows both superconducting gap
(A~ 1.6 meV)and CDW gap (A ~ 36 meV) in zero fieldat T =5 K.
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