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Resolving the long standing question of whether tokamak transport is local or non-local is crucial for suc-
cessful predictive modeling of ITER. Though most theoretical and modeling schemes are based on the local
Fickian formulation, there are many conspicuous experimental results suggesting otherwise. Most notable of
these is the cold pulse nonlocality in which edge cooling produces a central temperature rise on a time scale
drastically shorter than the bulk confinement time. In this paper, we present experimental and theoretical
results which illuminate the enigma of the cold pulse and support the hypothesis that the associated cen-
tral temperature rise is due to the formation of a transient thermal barrier structure. We present fluctuation
measurements which support this conclusion. Experiments show that Supersonic Molecular Beam Injection
(SMBI) into a LOC plasma results in fast edge cooling and the subsequent central heating. Sequential SMBI
sustains the elevated core temperature if the interval between SMBI pulses is shorter than one confinement
time. Microwave reflectometry studies of the response of core turbulent density fluctuations to SMBI show
that small scale, high frequency fluctuations are reduced in this state with sustained increase of Te(0). Theoret-
ical studies have focused on the elucidation of the origin of the rapid profile response to the peripheral cooling.
Studies of model simulations of cold pulse experiments recover all of the elements of non-locality —i.e. the
inversion, a transient thermal barrier due to the self-consistent shearing and a fast response. Further studies
reveal that the key to the inversion and transient thermal barrier is diamagnetic shearing, self-consistently
produced in response to dynamic profile perturbations. Thus, we propose that the long standing mystery of
turbulent nonlocality phenomena is ultimately rooted in a simple but strongly nonlinear feedback loops in
the transport dynamics, and that dynamic shearing can produce the transient barrier structures required to
explain the cold pulse phenomenology.
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