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Acceleration of charged particles by parallel and anti-parallel propagating Alfven waves
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Large amplitude Alfven waves are ubiquitous in space. It is an interesting and fundamental question how charged particles ar
accelerated by non-monochromatic Alfven waves. The accelerated particles may play essential roles in various energetic spa
plasma phenomena including the diffusive shock acceleration (DSA).

In this study, we calculate particle motion in a presence of parallel and anti-parallel propagating Alfven waves. Recent study
[1] revealed that such a combination of Alfven waves can trap the particles inside the ponderomotive potential well createc
by beating of the waves, leading to an efficient perpendicular acceleration. The limit of acceleration is determined by wave
parameters. Furthermore, the distribution of the accelerated particles becomes power-law.

We extend this study using a group of waves both for the parallel and the anti-parallel propagating waves. Statistics of the
particle acceleration is evaluated, as functions of various wave parameters such as the amplitude, number of waves involved, a
the phase coherence among the waves. The acceleration limit and the acceleration time scale are evaluated also. Results will
considered from the viewpoint of providing seed particles for the DSA.

[1] Matsukiyo and Hada, Astrophys. J., 692, 1004-1012, 2009.

FH 7T A HITIEKIRIED Alfven A ENICIFEL T2, Alfven 132 < DIEHE TR, £ DEEHD
BHLERABTELZDT, TNOSDOWHRAC KD ED K S LR FIBENA U 2 M IZEAEYELEE & UTHBRO S 2 3E T H
%o i, TS DR FILEDERIGHEFRED 2D ORI IR &, W O OYHLERIC BV TAEMNZ & E] 2
RIELTOBARENED D %

AWIFETIE, RSN LTINS R @ L . SOFT TN ARRE S B IEIREDMAE T 2555 ORI hnEIC
DWTER T, BIFRIC KD, TTE K URCFHATIRRET 5 Hith Alfven IO HEREDRLOHT TR, KEIOT > No—
IR ENT R P D ERIRTIBEE NS T &, WO, B FBEIC X D IR E S T & hndE hie
RIF ORI ANF LD T EDERENTVS [1]. COMRZRREESE, BRI T X CRCHATIREIREO T T DKL
FHLEICH U CREM AR RZTT> TV 5o B OMEZEMILEOERE L 13550, NYRT v Z7hnd GEILED AT
%o WHOKME, €— ML (AHMHBR EZ2/ 8T XA—2 & LT, KFhEOMEHIMEE, IR, 21 LA —)V7&
EICDWTHT L, & DICEBIGE I ORRL e OB SINED G MOV TE LT %,

[1] Matsukiyo and Hada, Astrophys. J., 692, 1004-1012, 2009.



