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*Numerical simulations of electron fishbone using the hybrid MHD-Gyrokinetic code XHMGC
* XHMGC: Reduced O(g*) MHD (bulk) + Gyrokinetic contribution from energetic electrons (Ee); also
compressibility effects of thermal ions (to properly retain Landau damping and generalized inertia) and

thermal electrons are retained kinetically. Two cases considered:

*Radial density profile of energetic electrons peaked on-axis: w11 VS. Y /0
- e-fishbone is observed above threshold in Ee density ng, and driven by trapped Ee at  *'c——75—
toroidal precession frequency: Wyeg — NUW{ ; \,.\
— the mode rotates in the energetic (and bulk) electron diamagnetic velocity direction; f;’x"%.uf(n/%>
- non linear dynamics: frequency chirping, phase locking, radial transport of Ee up to g,&"'| ¢
radial position. & ‘
— Electrostatic potential (¢) saturation amplitude scaling in agreement with analytical Toye
findings: Qg1 ~ (Y/®0)*; Pear 1.1 ~ (Y1/00p)
ﬁ{adial density profile of energetic electrons peaked off-axis: Py 11 VS- YL/,
- e-fishbone is observed above threshold in 7g,, and driven by barely circulating Ee at ~ r——— L
frequency (w, is the transit frequency): Wyreg = NWJ — (NG — m)UJb ; ol - (Y:/m:)l.;:;,(f
— the mode rotates in the Ee diamagnetic velocity direction (corresponding to the one of /,;;z“
the bulk ions); 10 ,/‘/
— non linear dynamics: double resonance, local flattening of the radial density profile of ./’
the Ee at the double resonance radial locations. " W/

k— Electrostatic potential saturation amplitude scaling: ¢, | | ~ (v, /®)"; @y 1| ~ (y1/00)*"
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