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Overviewof the RFXmod contribution to
the International Fusion Science Program

M.E.Puiattifor the RFXnodteam

Consorzio RFX, Padoitaly
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M. Dalla Palma), S Deambrosi§), R Delogul), A. De Lorendi), G. De Masi), J Q. Dong8), D.F. Escand®), B. Esposit8), A.Fassind), F. Fellinl), A.
Ferrol), CFinottil), P. Fran), L.FrassinettiL0), M. FurnoPalumbaol), E. Gaid), F. GhezzilL 1), L.Giudicottil), F. Gnesottol), M. Gobbinl), W.A.
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F Liul6), Y.Q.Liul?7),R Lorenzinil), T. C. Lucg3), A.Luchettal), A.Maistrellol), G. Manduchl), D. K. Mansfield8), G. Marchiorl), N. Marconatd),
D. Marocc®), D. Marcuz4), S. Martinil), G.Matsunagal9), E. Martined), G. Mazzitell2), E.Miorin 5), B. Momal), M. Morescdl), M. OkabayashlL8),
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Predebonl), C. Red) 3), M. Recchid), V. Rigatd), A. Rizzold), A.LRoquemorel8), G.Rostagnil), CRuset20), A.Ruzzorl), L.Saj&Bohus21), H.
Sakakitdl4), R Sanched) 22), J S.Sarff5), E. Sartorl),F. Sattinl), A.Scaggiori), P.Scarinl), O.Schmit23), P. Sonatd), E. Spada), S. Spagnolb), M.
Spolaorel), D. ASpongd), G. Spizz), L.Stevanat®), M. Takechil9), C.Talierciol), D. Terranova), G.L. Trevisal), G. Urs@4), M. Valentel), M.
Valisal), M. Veranddl), N. Vianelld), G.Viesti3), F. Villone25), P. VincenZi), N.Visondd), Z.RWang18), R B. Whitel8), P.Xanthopoulo26) , X. YXu
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RFXmod Is a flexible device @
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A cross -configuration view of open issues

RFXmod RFP: : \\j\\-\

high current RFH:)hysics

Xnot only for RFRconfinementbut
alsofor general fusiorntopics

A helicalmagneticequilibria
A MHDphysicsand control
A transportbarriers

A edgeandturbulence

A highdensitylimit
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A cross -configuration view of open issues

REXmodRFP: WL WL & | |RFXmod Tokamak - >
high current RFRphysics unexploredparameterregions
Xnot only for RFRconfinementbut _
alsofor general fusionopics A robustq(a) <2 operation

A advancedMHDinstability
A helicalmagneticequilibria control alghoritms
A MHDphysicsand control A disruptioncontrol
A transportbarriers A effectof MP onturbulence
A edgeandturbulence A sawtoothandrunaway

A highdensitylimit electronscontrol via MP
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configuration
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Outline eI A AN

A Selforganizechelicalstatesin RFP and the isotopffect

A Edgepropertiesin RFP and@okamak
A Low-q operationalscenariosn Tokamak
A MagneticPerturbatiionto control sawteethand fastelectrons

A Summarnandperspectives
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A Selforganizedhelicalstatesin RFP and the isotopeffect
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SR In RFP helical states are the result of a (@)
L L Scf-organization process
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Bifurcationof RFRequilibria predictedby 3D MHD

Escandget al., PRES 31692009 modelingbefore the experimentalobservation
Lorenzinet al., Nature Phy5.570(2009
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QSHdynamical behavior in 3D nonlinear MHD @
modeling
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Helical boundary conditions a key feature to favor steady helical states
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4 The isotope effect ©
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2 Confinement Improvement in D

Highertemperature pedestal.
Isotope effect on edgetransport

0.3

LorenzinjpaperEX/A-41
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Transport barriers CONSORZIO

QSHstateswith the islandaxiscollapsedon the magneticaxis

Temperature profile
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2y Transport barriers CONSORZIO

QSHstateswith the islandaxiscollapsedon the magneticaxis

Temperature profile
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4 Transport barriers CONSORZIO

QSHstateswith the islandaxiscollapsedon the magneticaxis

Temperature profile
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QSHstateswith the islandaxiscollapsedon the magneticaxis

Temperature proflle
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g-drivenmodesmain contributorsto

transport at the barrier

M.Gobbiret al., PPCB5 105012013, Auriemmaet al. submittedo NF
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A Edgepropertiesin RFP andokamak
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| Blobs drive edge transport @
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B Electromagnetic  filaments  [ERS @
e in presence of MP v |

MagneticPerturbationappliedin RFRand tokamak configuration

J,; and flow modulatedaccordingto external perturbation
RFP: extpert. 1,-7) Tokamak RMP 2,1)

u=mg-nf
A numberof blobs andarticle & thermalfluxesalsomodulatedby MP

A tight relationbetweenblobs andransport
A MP asameansto control filaments and related transport
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