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eTe �attens in NSTX H-mode shots as Pb in
reased
χPBe ≥ 10m2/s inside r/a ≤ 0.4, while χi ∼ χNCiNot 
aused by low-f MHD or fast ion radial distributionE-transport 
orrelates with GAE a
tivity (Global shear Alfvén Eigenmode)(Stutman, et.al. PRL'09)Can GAEs indu
e ele
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onditions?NSTX - spheri
al tokamak, B = 0.5T , R/a = 0.86m/0.65m, PNBI = 6MW ,

ENBI = 60−90keV . N.N. Gorelenkov et.al. e-transport due to GAEs
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GAEs in NSTX:observed spe
trum peaks of di�erent
(m,n) modes 
an interse
t ⇒
hara
teristi
 of shear AEs,polarization δB⊥ > δB‖,GAEs are driven by fast super Alfvéni
beam ions, vb/vA ≃ 2−4,multiple modes are often presentdamped on ele
tronsat ω < ω
i no intera
tion with thermalions expe
ted to a�e
t ele
trons.(GAEs reported by Appert, et.al., Pl.Phys.1982; Mahajan.et.al. Phys.Fluids, 1983;GAEs in NSTX, N.N.Gorelenkov, E. Fredri
kson, E. Belova et.al., IAEA'02, NF'03).N.N. Gorelenkov et.al. e-transport due to GAEs
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alized stru
ture below ea
h Alfvén 
ontinuum (NOVA)Alfvén 
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ωGAE ≃ vA0(m−nq0)/q0RMany radial modes 
an exist below ea
h A-
ontinuum lineFrequen
ies are shifted downward from the 
ontinuum up to 30%.Theory is extended to ωA (r) having minimum at r = 0 (Gorelenkov, NF'03)GAE radial mode width is ∼m−1, dominant single m harmoni
nonlinear hybrid 
ode HYM GAE modeling 
on�rms their experimentalidenti�
ation and theory (Belova,'09)N.N. Gorelenkov et.al. e-transport due to GAEs
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Set up test GAE stru
tures
α = α0e−m2(r−r0)2/δ r2 .and δBr/B ≃ ikθ α = iαm/r .Baseline 
ase:

α0/R = 4×10−4 ⇒ δBr/B ≃ 0.5×10−2at r/a = 0.2 (mode's peak),up to 31 GAEs with n = 1−10, m is su
hthat f = 500−1000kHz - observedwindow,lo
alization is 
lose to the 
enter -un
ertainty in q-pro�le exist.Use ORBIT for the physi
s insight into the driven e-transportN.N. Gorelenkov et.al. e-transport due to GAEs
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tron 
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ode ORBIT to simulate ele
tron thermal 
ondu
tivityLoad parti
les on one surfa
e & Maxwellian isotropi
 distribution.Look for linear �di�usive� dependen
e of 〈ψ2〉v (t) over time
∆t ≫ qR/v‖,ω−1GAE ,ωdr .
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e ambipolar potentialFe = ne ( me2πTe )3/2 e−(E +eφ)/Teele
trons are atta
hed to ions,
Γe = 0, but 
an transfer energy
χe is on the same order as De
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E
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δBrk‖B )2
.If modes are in
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teristi
 time is smallest of ν−1
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τtransit/(k‖qR) (
on�rmed by numeri
s).Then the di�usion is (δBr/B = iαm/r , k‖ ≃ 2m/qR, m = 3,
τ−1transit = 1.5(v‖/v)MHz)

χe = ξ2re (k‖qR)/τtransit =
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α (r) : δB= ∇×αB α0/R = 4×10−4
Peak of D (r) is near/outside the mode amplitude peak.Low-m modes 
ontribute more to the di�usion.From ORBIT χe ≃ 10m2/se
 di�usion we need α > 4×10−4 or δBr /B >∼ 0.5×10−2,
ξrR ∼ α mk‖r ∼ α

ε ∼ 10−3 and 〈δn〉/〈n〉 ≃ ξr /RN.N. Gorelenkov et.al. e-transport due to GAEs
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e 
ondition for GAEs 
oupled with KAWGiven z2 = (r − r0)2m2/r20S , ε > 0, q = qmin/(1− (r − r0)2 /w2) ,GAE equation at ω > ωA:
λ−2 ∂ 4

∂z4 φ +
∂

∂z (1− z2) ∂
∂z φ −S (1− z2)φ +Qφ = 0Denoting ω̄ = ωR/vA, k00 = k‖R|q=qmin (Fu, et.al, PoP'06, Gorelenkovet.al, PPCF'06):S =

mqminw2r20 (ω̄ −|k00|) ; Q ≃ w24r20 [α22 −∆′α +αε
q2−1q2 − ε2 (ε +2∆′)

]

.hGAEs (hybrid, global/kineti
, GAE 
oupled to KAW) exist with ω >
∣

∣k‖∣∣is Q > 2 (Gorelenkov, PoP'08 on RSAEs) ⇒ �at q-pro�les,low shear, w >
√8R .Another bran
h is similar to sweeping up RSAEs if the 
ontinuum has a�hump�, Q > 1/4 (Berk, PRL'01) or w > R less restri
tive.N.N. Gorelenkov et.al. e-transport due to GAEs
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