SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

DNLS AR ZFAWEETEET7IVLD T VEEFELR
D IR FH R

ﬁi'f'.l', 2K
UM KRFEKRE B‘f*" BTEMABMAIUBFRIES AT LFEHEY

PH, F
RMASEASERRAET SRR DBERE S 27 LS EYRAEIFIR T3P

https://doi.org/10.15017/16750

HIRIER : WM KEREGBESIET2IRE. 26 (4), pp.407-414, 2005-03. Interdisciplinary
Graduate School of Engineering Sciences, Kyushu University
N— 30

HEFIBAMR



JUNKZERERRSE THRE
Ho6¥ F4E 407414 H EE17E3 B

Engineering Sciences Reports, Kyushu University
(KYUSHU DAIGAKU SOGORIKOGAKU HOKOKU)
Vol. 26, No.4 pp.407-414 MAR. 2005

DNLS st % fv i
TATEET N T ¥ = L EEELE O IR R

AT A

(FRR17TH#E 1A 24H

Pm =
)

Nonlinear evolution of parallel propagating Alfvén wave turbulence
via the DNLS equation
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Nonlinear evolution of Alfven wave turbulence is discussed within the context of the derivative
nonlinear Schroedinger equation (DNLS), a subset of the hall-MHD equation set, which includes quasi-
parallel propagating right- and left-hand polarized Alfven wave modes. Via numerical time integration
of the equation under periodic boundary conditions, we discuss self-organization of solitary waves,
evolution of tri-coherence, synchronization of the wave phases, among others.
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Fig. 1 Time evolution of envelope |b| with the periodic
boudary condition and the initial condition as a
superposition of finite amplitude monochromatic
waves (the parent:bg = 0.4 and kg = —11 x
-22T"'6(256:system size)) and white noise that has
very small amplitude (0.00001). Until ¢ — 200,
the parent wave energy is gradually transferred
to daughter waves through modulational instabil-
ity, which can be seen as a gradual spreading of
the power spectrum in the k-space(F4g3). Around
t ~ 300, a series of solitary waves are born, corre-
sponding to broading of the spectrum in Fig.2.
These solitary waves repeatedly appear(t = ta)
and vanish(t = tb).
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Fig. 2 In Figl, (a)t = 0 (b}t = 200 (c)t =
ta: some solitary waves have large amplitude.
(d)t = tb: no solitary wave has large amplitude.
(£|b|(envelope):thin line, by:dotted line, b,:solid
line)
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Fig. 3 Time evolution of power (logarithmic scale),
log |bk|. k > 0 means RH and k < 0 means LH.
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Fig. 4 In Fig3, (a)t = 0 (b)t = 200 (c)t = ta (d)t =
tb. The vertical axis ic logarithmic scale and the
horizonal axis is linear scale.
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Fig. 5 Time evolution of (a)L(T) (b)Cs.
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Fig. 6 Time evolution of (a)TS, (b)norm, (c)TC.((a),(b):
logarithmic scale).
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Fig. 7 (a)Time evolution of sinf, (k1 + k2 = 2ko).
k1 < k2 (b) Time evolution of Fy,, k1 = —45
(c)Relation between Fy, (interaction among four
waves :k1 + ka = 2ko) and |0gy| . The ex-
change of power (quanta) between the sites is en-
hanced(reduced) when the relative phase is almost
constant (very rapidly) in time
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