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Background
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Set up

• Our sample: 150 nm Nb film over a 
sapphire substrate. 

• Wirebond: Al
• Goal: Critical Temp (Tc) measurement 

using a low resistance 4-point 
measurement. 
• Also investigated: 

• Critical H field
• Self-heating Current



Tc Measurement: R vs T 

• Measure Tc: ~ 9.6 K 
• Bulk Tc for Nb: 9.2 K
• For Nb thin films: ~ 9.5 K
• Transition window: ~ 0.1 K



Tc Measurement: R vs T 
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Tc Measurement 



• Applying current to a metal in a 
superconducting state will not 
result in a change in voltage, 
since the resistance is zero 
(orange). 

• However, there is a limit to the 
amount of current flowing 
before self-heating of the 
superconductor starts.

• Beyond that limit, additional 
current will result in the metal 
transitioning out of the 
superconducting state, and a 
corresponding voltage will 
appear (blue). 

IV Curves and Self-heating Current



Hc Determination

[2]

• Nb film sample is a Type II 
Superconductor.

• In such materials, H fields 
are expelled up to a critical 
H field (Hc1), after which 
the material partially 
admits H fields.  

• At Hc2, the material no 
longer behaves as in a 
superconducting state.

• In our measurement 
(taken at 9.5K):
• Hc1 ~ 75 Oe
• Hc2 ~ 175 Oe

• This is consistent with 
previously measured 
values of Nb. [3]



Conclusion

• Tc, Hc1, Hc2 were all successfully measured and were 
consistently with known values for Nb films. 

• Self-heating current was also investigated using ETO, 
but further measurements would be required for a well-
defined limit.  This is not currently a focus of our group, 
but may be investigated at a later time.  
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