Détection par bruit de spin
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Already Felix Bloch predicted in 1946 [1] that even in a spin system in equilibrium statistically incomplete cancellation can give rise to a weak randomly fluctuating rf-signal. Considerably later experimental detection of this so-called spin noise was achieved using different approaches [2-6]. There is a developed theory of spin noise detection, which is based on modified Nyquist noise equations [2, 3], which however cannot accurately describe the tuning behaviour of existing high performance NMR probes. In particular there is a distinct tuning dependence of the spin noise signal as depicted in the Figure. Theory predicts that the negative spin noise signal should be detected, at the minimum of the tuning curve. However the “dip” line shape is often observed at tuning offsets exceeding hundreds of kHz. We have systematically investigated experimental aspects and the application potential of spin noise detection over the last years [4,6,8]. An important outcome of these efforts is a tuning strategy based on what has been dubbed the spin noise tuning optimum SNTO, which allows for substantial gains in the achievable signal-to-noise ratio with existing probes. [5, 6] Recent experiments combining hyper-polarization with spin noise detection have yielded new fundamental physical insights on the complex interplay of circuit noise and spin noise. [7,8] 
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Wobble curve (red smooth trace) with inset spectra of H2O spin noise signals corresponding to different tuning positions of a Bruker TXI cryo-probe. The SNTO occurs at an offset of -570 kHz (red spectrum)








