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Mechanical Detection Conclusions

• New parameter space for single e- spin expts
– Signal: frequency shift (freq. noise?)
– Observe Boltzmann polarization (not fluct.)

 ⇒ detectable in a homogeneous extended film
 ⇒ avg. ampl., not power; SNR ∝ N1/2 → faster acq.
 ⇒ work at 300 mK and 40 GHz → p = 0.99

– Geometry
⇒ factor of 1/2 penalty in signal
⇒ no damping of cantilever by field!
⇒ high field → damped tip-field fluctuations
 → work as closer tip-sample sep. → more signal!

– Saturation (not ARP)
⇒ lower power

• Scan-probe ESR from widely-used spin label
– Force-gradient approach ⇒ freq. and phase
– No lowering of sample T1 by tip fluctuations seen
– Excellent agreement between theory and expt.

• Protocol significantly extends sample space
– w/ audio freq. cantilevers: T1 = 0.2 to 100 ms
– w/ radio freq. cantilevers: T1 = microseconds?

Application in mind ⇒
  Respect the sample




