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Medium Temperature (Mid-T) Heat Treatment
different recipes at 200-400°C for 3-20 hours in UHV
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Medium Temperature (Mid-T) Heat Treatment

different recipes at 200-400°C for 3-20 hours in UHV

Nb,Os dissociation begins at 200-250 °C, whereas other oxide layers require higher temperatures

°
[M. Delheusy, 2008, X-ray investigation of Nb/O interfaces]
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Resonance Frequency Shift Measurement

a non-invasive method to probe interstitial oxygen in the near-surface of cavities
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Resonance Frequency Shift Measurement

a non-invasive method to probe interstitial oxygen in the near-surface of cavities

v Interstitial oxygen acts as a scattering center in

niobium and modifies the electron mean free path
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Resonance Frequency Shift Measurement

a non-invasive method to probe interstitial oxygen in the near-surface of cavities

v Interstitial oxygen acts as a scattering center in

niobium and modifies the electron mean free path

v'The mean free path governs RF behavior in both the

superconducting and normal-conducting states
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Resonance Frequency Shift Measurement

a non-invasive method to probe interstitial oxygen in the near-surface of cavities

v Interstitial oxygen acts as a scattering center in

niobium and modifies the electron mean free path

v'The mean free path governs RF behavior in both the

superconducting and normal-conducting states

v’ Differences in mean free path produce a measurable

Af Fuohl imprint on the resonant frequency
0
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Resonance Frequency Shift Measurement
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Resonance Frequency Shift Measurement
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Resonance Frequency Shift Measurement
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Resonance Frequency Shift Measurement
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Resonance Frequency Shift Measurement
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Resonance Frequency Shift Measurement
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points

Surface » Bulk
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points

COA: Average oxygen concentration within the total magnetic field penetration depth
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points

COA: Average oxygen concentration within the total magnetic field penetration depth

Co S * Average oxygen concentration within the normal conducting skin depth
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points

COA: Average oxygen concentration within the total magnetic field penetration depth

Co S * Average oxygen concentration within the normal conducting skin depth
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A Scenario lllustrating a Simplified Oxygen Profile Using Two Data Points

COA: Average oxygen concentration within the total magnetic field penetration depth

Co S * Average oxygen concentration within the normal conducting skin depth
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Gradient of Oxygen Profile Strongly Depends on Heating Temperature
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Gradient of Oxygen Profile Strongly Depends on Heating Temperature
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Gradient of Oxygen Profile Strongly Depends on Heating Temperature
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Gradient of Oxygen Profile Strongly Depends on Heating Temperature
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Dip Width in Agreement with T, Suppression of Nb Due to Adding O Interstitials
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Dip Width in Agreement with T, Suppression of Nb Due to Adding O Interstitials
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= = = - [W. Desorbo, 1963, Effect of Dissolved Gases on Some Superconducting Properties of Niobium]
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Dip Width in Agreement with T, Suppression of Nb Due to Adding O Interstitials
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Dip Width in Agreement with T, Suppression of Nb Due to Adding O Interstitials
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Dip Width in Agreement with T, Suppression of Nb Due to Adding O Interstitials
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Conclusion

* Mid-T heat treatments produce strongly temperature-dependent oxygen-gradient profiles
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Conclusion

* Mid-T heat treatments produce strongly temperature-dependent oxygen-gradient profiles
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Mid-T heat treatments at 250 °C results in a markedly high gradient, and extending the duration from 3 h

to 20 h does not substantially reduce it
Mid-T heat treatments 2330 °C for 23 h generate an oxygen distribution with a relatively low gradient

The dip width—that is, the temperature interval from the onset of the dip to its minimum—reflects the

Tc suppression caused by interstitial oxygen

The dip correlates more strongly with the average oxygen concentration within the normal-conducting

skin depth than with the average oxygen concentration within the total magnetic-field penetration depth
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Thank you for your attention!

Created by Rezvan and Al

Contact

Deutsches Elektronen-
Synchrotron DESY
www.desy.de

Rezvan Ghanbari

Institute of Experimental Physics
University of Hamburg

E-mail: rezvan.ghanbari@desy.de
Phone: (+49) 040-8998-4321



