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High current (I_p up to 2 MA) operations in RFX-mod access the Single Helical Axis (SHAx) regime, during which
the magnetic dynamics is dominated by the innermost resonant mode (m=1, n=-7): the magnetic chaos level is
reduced and internal magnetic field configuration is close to a pure helix.
The best plasma performances at high Ip with pure SHAx states featuring electron transport barriers have been
reached with shallow values of the reversal parameter F=B_t(a)/<Bt > (−0.05 < F < 0).

TheSHAxstatesshowbacktransitionstoMultipleHelicity(MH)regime; atI_p > 1.5MAtheirtotalpersistenceisgreaterthan90%oftheplasmacurrentflat−
top.DuringtheSHAxstatestrongelectrontemperature(Te)gradientscanshowup, identifyinganelectrontransportbarrier.ThedynamicsofthethermalstructurehasbeencharacterizedwithanewhightimeresolutionT_eprofilediagnostic, SXRdouble−
filtermultichordsystem.ThehighT_egradientslastupto10−15ms,morethantheenergyconfinementtime.

Thestrongestbarriersinthecentralhelicalregionareachievedatthelowesttotalamplitudesofthem = 1secondarymodes.Improvementsoferrorfieldcontrolcapabilityhasbeenrecentlyidentifiedinthecorrectionofsystematicerrorsintheedgefieldmeasurementsandofthefieldsinducedbythepresenceofaconductivewallwith3Dstructures.

TheT_eprofilemeasuredinsidethebarrierisflat; todescribethetransportinthisregion, electrostaticturbulenceandsubsequentvorticaldrifthavebeentakenintoaccountinasimplifiedmodel, inalternative, theresidualm =

2modeactivityhasbeenconsideredasthesourceofthemagneticchaos.

IntheregionoftheT_egradients, themaingasdiffusioncoefficientisoneorderofmagnitudelowerthantheMHcaseandtheconvectiontermisnegligible, inagreementwiththeremovalofthestochastictransport.

Thelargeplasmavolumeexternaltothebarrieriscrucialtoimprovetheglobalconfinement.TheTegradientsintheregion0.7 <

r/a < 0.95increaseatloweramplitudesofthem = 0modes, likelyconnectedtoaloweredgeturbulence.Lithiumwallconditioningexperimentsareongoingaimingatproducinghigheredgetemperatureandtemperaturegradientsthroughareducedradiationandrecycling :

promisingexperimentswithmorepeakeddensityprofilesandgooddensitycontrolupton/n_G = 0.5havebeenproduced.
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