elective and Sensitive Detection of Superconductivity

Gabriel Ramirez, Ali C. Basaran, J. de la Venta, S. Guénon Ivan K. Schuller
University of California, San Diego
AFOSR MURI “SEARCH FOR NEW SUPERCONDUCTORS FOR ENERGY AND POWER APPLICATIONS”
D.T. Yazici, J.J. Hamlin and M.B. Maple
University of California, San Diego
AFOSR MURI “SEARCH FOR NEW AND PRACTICAL SUPERCONDUCTORS”
Malcolm Beasley', Ko Munakata', Theodore Geballe!, Robert Hammond', Subhash Risbud?
1Stanford University and 2 University of California, Davis
AFOSR MURI “TOWARD NEW AND BETTER HIGH TEMPERATURE SUPERCONDUCTORS”

Center for

Advanced

Nanoscience

CloNe

1) Why is this important?

Characterization of the Magnetic Field Modulated Microwave
Spectroscopy (MFMMS) response of various materials.
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@ How does this apparatus work? High sensitivity
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MFMMS signal

Known-Superconductors
YB,Cu;0,,4, GdBa,Cu;0,, Nb, MgB,, La,C; and K,z(FeSe),.
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Non Superconductors

Ferromagnetic (Ni, Py) thin film

Metallic thin films

MFMMS across phase transitions

*FeF, (Antiferro-Paramagnetic, Ty~80K)

*Metal-Insulator transition materials (V,0; thin film, T,;~150K)

X-band: 9.4 GHz
Temp. Resolution 0.05K
Temp. range 4.2K to 300 K
Sensitivity 10-12 cm3

Typical system conditions
AC field 15 Oe
DC Field 15 Oe
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@ MFMMS signal from Known Superconductors
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FMMS Signal from Non-superconductors Conclusions
Selectivity and High sensitivity to magnetic-dependent
surface impedance.

Detection of SC in non-homogenous samples with multiple
transitions.

No contacts on sample.
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Future work

Quantitative analysis of the MFMMS signal for SC
and non-SC materials.
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