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This paper discusses the effects of fueling control on plasma performance in Heliotron J, a helical-axis heliotron de-
vicewith an L/M= 1/4 helical coil (R_0 = 1.2m, <ap >= 0.12−0.17m,< B0 >< 1.5T ).Here, LandMarethepolenumberofthehelicalcoilanditshelicalpitchnumber, respectively.Basedonrecentinstallation/improvementofdiagnostics, whichgiveusplasmaprofiledatabasefordetailedtransportanalyses, theconfinementstudyhasbeenaccelerated.Herefuelingandrecyclingcontrolisnotonlyoneofthekeyissuesforhighdensityandhighperformanceplasmabutalsoplaysimportantrolesindiagnostics.Effectivenessofsupersonicmolecularbeaminjection(SMBI)fuelinghasbeenstudiedbasedonprofiledata.ApeakeddensityprofileisrealizedbySMBIinNBIplasma,whileaconventionalgaspuff(GP )fuelingresultsinratherflatprofileforthesameheatingcondition.ThisisqualitativelyconsistentwiththeedgedensityprofilereconstructedfromanAMmicrowavereflectometerdata.Sincetheamountofgastoobtainthesameincrementoftheline−
averageddensityisabout30−40%higherinGPcomparedtoSMBI, theexpecteddifferenceintheneutraldensityoutsidetheplasmaafterSMBIorGPmightcontributetomaketheobserveddifferentdensityprofileat˜20msafterthefueling.SMBIcanalsoaffectplasmafluctuations.FastcameraobservationforfilamentstructureintheedgeturbulencehasrevealedthatSMBIcanchangeitsrotationdirectionand/orspeed.SimilarchangeisobservedatL−
HtransitioninHeliotronJ.Inaddition, recentdensityfluctuationmeasurementatdifferentradialpositionswithabeam−
emissionspectroscopy(BES)systemsuggestsSMBIaffectsthefluctuationinsidethelast−closedfluxsurface.Here, theobservedfluctuationmaybesomeMHDmoderelatingtohigh−
energyions.Duringabout10msafterSMBI, thefluctuationisnotobservedinBESdataandtheMirnov−coilsignalisdecreased, suggestingchangeofexcitationconditionofthemode.TheseobservationssuggestmorepreferablecontrolscenarioofNBIdepositionprofiletowardcoreheatingthroughn_e(r)modificationcausedbySMBI.
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