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Ther has ben a greatehl d recert work on the theor of SOL trangort by coheren
densty structures callel "blobs" [1,2]. This wok is mdivated by experimentaobservéions o
high-dendly structures digned pardlel to the magnéc field bu vety localized perpendicufato
the field Diagnogdics a tokamaks ah on linear experimest shav tha the® structures ma
radidly outwards contribding to the internittent trangort measuredri the SOL A recer revien
[3] of 2D blob theoy ard its experimentamotivation shove thd the simple theor provides a
robug mechanis for radid trangort in the presencef@n outwad force (curvature, centrfyal
or neutrd wind) ard ha severbpoints o quditative agreemerwith experimerg ard turbulerce
simulaions The 2D theoy assums ro varidgion along the fied lines ard good connectio of the
blobs b the sheathss thd the blob charg polarzation is limited by parédel currert flow into the
sheaths Subsequety, 3D turbulerce simulatios with neutrd souices wee carrie ou for DIII-D
plasma rear tte dengy limit [4], ard prdiminary analyss [5 of the simulationresuts showel
that blobs wee poduced by tke turbulence h sorre d the features exgrted from tke simple D
theory Furthe analyss [6] of the 3D high-densty simulaion showel tha in fact the radial blob
velodty exceed tha predictel by the 2D sheathconnected blob modeblrd the temperature has a
dipole structure, rither of which can k& explained by & ealier theory Moreover, thé
simuldion is in the regime where the turbutenaml the coherenstructure acquie a balloonig
structue alorg the fiell lines makng the physics esseally three dimensional In a separat
study, it has keen shown thathe degreed which the bbb is ekctrically caonected to th shedt
influences its rotdon and map asgect o its dynamics [7]

Thes resuls poirt to the need for aB theow of blob transpdrwhich takes into accaint
the details 6 pardlel connection along the fied line, esgcially o the curent indwed by tke
blob. Here, a firsattemp at sut a theoy will be discissed It is show that a combinatio of the
curvatue ard thermoetctric terns in Braginskii theoy pernit a 3D blob soldion in which the
pardlel currens ae caverted to perpendiculacurrens rear a X-point [8] in such a way s
suppott a temperature dole (along with the usual dip@ charge ah votticity) in the bbb. The
induced potetial and resiting outward ExB drift are much largefor the D soluion than fa 2D
model Both of thes features age qualitatively wth the 3 simuldions [6]. The scaling &three
mechanisrma for perpendicular currérgeneratio (cdlisiona electran condudvity, ion viscodty,
ard ion polarkation currenf will be compared and ¢hdominabonre in the simulatia [4] will be
idertified. Findly, the scaling 6 the 3 blob velodty with plasma parameter will also be
examingl to e T this mechanisn coul play a role n the denisy limit.
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