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In situ plasma measurements in the fast solar wind have revealed a variety of nonther-
mal features of ion velocity distributions. One of the features is that minor ions such
as alpha patrticles flow faster than the proton center-of-mass velocity, and the observed
average of the alpha/proton relative drift speed is aboufV 4 is the Alfven speed).
Hybrid simulations are performed to investigate the electromagnetic alpha/proton in-
stabilities in the fast solar wind, and in the simulations the alpha particles contain
5% of the total ion number density with the relative drift sp@eeV4. The results

show that two wave modes are found to be unstable: magnetosonic and Alfven waves
modes. The magnetosonic instability has the maximum growth rate in the direction
of the ambient magnetic field and the Alfven mode propagates oblique to the field,
which is consistent with the linear Vlasov theory. We also study the competitions be-
tween the magnetosonic and Alfven wave modes under different parameters, such as
the temperature anisotropies of the proton and alpha patrticles, the angle between the
propagation direction of the wave modes and the ambient magnetic field, etc.



