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Fluctuations and transport in the scrape-off layer (SOL) of the Alcator C-Mod tokamak have

been investigated by gas puff imaging and mirror Langmuir probe measurements [1, 2, 3]. In

both Ohmic and H-mode plasmas, the SOL is characterized by large-amplitude fluctuations

attributed to blob-like filaments propagating radially outwards.

The fluctuations can be described as a super-position of uncorrelated pulses [3, 4, 5]. The

degree of pulse overlap decreases radially outwards in the SOL, resulting in strong intermittency

in the far-SOL while the near-SOL has smaller relative fluctuation levels and the fluctuation

amplitudes are normally distributed. The frequency power spectra are the same for all radial

positions in the SOL and a range of plasma parameters, demonstrating that the duration of the

pulses is the same in all regimes investigated [3]. Conditional averaging reveals that the large-

amplitude fluctuations have an exponential wave form and that both the peak amplitudes and

the waiting times between them are exponentially distributed [2].

The novel mirror Langmuir probe system have for the first time revealed the statistical prop-

erties of the electron temperature fluctuations in the Alcator C-Mod SOL [1]. These are strongly

correlated with the electron density fluctuations and the probability density function of both are

well described by a Gamma distribution. The fluctuation-induced radial particle and heat fluxes

are estimated from plasma potential measurements by two poloidally separated electrodes, and

reveal significant contributions from both convective and conductive heat fluxes.
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