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In this work, we investigate theoretically the dynamics of global instabilities observed in ASDEX Upgrade
(AUG) by means of collisionless numerical simulations. We focus in particular on geodesic acoustic modes
(GAM) and shear Alfven instabilities. The numerical tools we use are the codes NEMORB (nonlinear global
gyrokinetic PIC), LIGKA (linear global gyrokinetic) and XHMGC (nonlinear global hybrid). In the first part
of this work, results of axisymmetric simulations of GAMs with gyrokinetic codes NEMORB and LIGKA with
AUG equilibrium profiles are shown. In the second part, we show results of axisymmetric electromagnetic
simulations with NEMORB and LIGKA in the presence of an EP population. Finally, in the third part, we show
results of single-n (with n the toroidal mode number) numerical simulations of shear Alfven instabilities with
NEMORB, LIGKA and XHMGC. Comparisons with analytical theory and experimental data are also shown,
for each case of interest.
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