
Ultrasonic Attenuation Measurement 

Inject a pulse of ultrasound into the sample and measure its amplitude as a function of time as it reverberates 
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http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19670007363_1967007363.pdf 
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Nb single crystal 

http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19670007363_1967007363.pdf


Measurement of the Hebel-Slichter Peak 

Fast-Field-Cycling NMR Relaxometry 
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http://www.ebyte.it/library/educards/nmr/Nmr_HebelSlichter.html 

Consider Al, type-I superconductor 

Step 1: Polarize the nuclear spins with Bexternal > Bc(T) at T < Tc.  This establishes nuclear magnetization m(Bexternal,T) 

 

Step 2: Remove the field quickly (FFC) on a time scale Dt << T1.  B → Brelaxation ≈ 0. 

 

Step 3: Allow the nuclear spins to relax by interacting with the Bogoliubons for time t.  Spin flips occur… 

 

Step 4: Quickly re-apply a large field B > Bc(T) and B > Bresonance, and measure m(B=0,T). 

 m(B=0,T) measured as B passes through the nuclear resonance field and creates a brief signal Sq(t) 
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RF frequency = 400 kHz 

Resonant field for 27Al = 36 mT 

Polarizing field = 45-50 mT 

Al: Hc(0) = 10.5 mT 

http://www.ebyte.it/library/educards/nmr/Nmr_HebelSlichter.html


Measurement of the Hebel-Slichter Peak 
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Measurement of Electromagnetic Absorption 

Incident Radiation Transmitted Radiation 

Thin Film SC Substrate 

For films thin compared to 
skin depth and penetration 
depth: 


