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Fig.1. The evolution of the strength of the three waves witly timie when the linear growth/damping of the
three waves is ignored. The red solid line, blue daghed/line’ and black dotted line represent the evolution
curve of pump wave,sidéband and ZFZF, respectively.
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Fig.2. (a) In the parameter space of 71 /yo“and\yz /7o, when the parameter value is set in the yellow
region (marked by U), the system grows infinitely, while in the blue region (marked by S), a stable state
of the system is obtained. (k)%and/(c) show the time evolution curves of the three waves in these two

cases.

F5 b E2(e) A 2 R G AR g e IRVE LS B R I H A M — R S A=, FRATTIE %8 vy /0 = 5.0, T
M5OV 4 B HEE My 2 /0. R KB, R GRITTIRUCS R E2(c) s IR BRIA L5 BEE vz /v IEE N, &
ge DL B3 (a) B (0 A SIS S B 5 22 1 2 RS I O3 20 ), e 2% AR Geadt N B AR F IR v IR T, G
KI3(b) . BRI 58 ¢ AOOIR 285 060 7 8 B A R i S80I PR A A, A0 4B PO T /s 22 S R o 1 R GEAE W 8
I 220 BRIR S AR R AN AL B[ I VR ol A AR PR 35 A A e 1, B S R G m &SR] — N IR AL
U e B T S AS 2 B0 T3 (b) R BE e It 2 S AL SR 1) K S0 L T AS e 2 H AR 2 I 2 R S i i DR S
K3 (c) 2z, = max {|¢o(t)|} bz /o B TR BT RN T R 8 MR IR IR IR 5 28 s 5 i 391 o 22 38 R
TERIX IR, AR, W2 R 50X — 3 /AR IR S HCR A RO AR T R 45 i BUE T L %L
(BRI A 25 AR, 72 2 (o) AR SR E0 DX, AT DX SR A 320 0 2 BT H R I B RO B 1200 F 46, FE SRR
SHCRAE T HATEREM S RIS () 45 R.



74/75=5.0,7,/7,=5-5 7,1,=5.0,7,17,=5-8
20 20
‘ 40
— I, — Iy
15 15
g g .30
E E S
310 310
£ £ 201 .
5 5
10
ot L it 0 ! ! !
50 60 70 80 50 60 70 80 50 52 54 56 58 6.0

t t YzIYo

(a) (b) ©
3: (a) v1/v = 5.0, vz/v0 = 5.58F I U | o |BE B 0] 3 Ak, (B) /Yo = 5.0, vz/v0 = 5.8HF il
| o | IS T FRITEAL. () 2n = max {|do ()| Bl /7oA FIES A
Fig.3. (a) Time evolution curves of pump wave |¢o| when ~; /3¢ = 50, vz/70 = 5.5. (b) Time evolution
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Fig.4. (a) Periodic oscillation of the system before EGAMistrtroduced. The blue solid line, blue dashed
line and blue dotted line represent the evolution cuixeyof pump wave, sideband and ZFZF, respectively.
(b) Periodically oscillating EGAM. The initial phagelis progressively enhanced to achieve a smooth

transition.
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Fig.5. (a)Relative distribution of five fixed points in phagesspaces, (b)Dependence of the real part of the
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Abstract

Based on the nonlinear three-wave interactionymoedel including driving and dissipation, we construct a system
to describe the nonlinear interaction between energetic particle induced geodesic acoustic mode (EGAM) and the drift
waves turbulence in the Dimits shift region, and study both analytically and numerically the linear growth and nonlinear
oscillation phases of the system, respéctively. Further numerical results show that, without the contribution of EGAM,
the system goes through limitedscycle oscillation to period doubling, and finally route to chaos with the change of the
linear drive/dissipation rate »Qu\this basis, the nonlinear saturated ”Dimits region” of the system is constructed, which
is then used to study’the ipfluence of EGAM on the drift wave in the Dimits region. The results show that for EGAM
with different amplitudésand frequency, the modulated drift wave can be either excited or suppressed, partly reproduces
the results ffom/large”scale simulation. Finally, We use the method of phase space analysis to give the corresponding

explanation.
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