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Abstract

This paper investigates the asymptotic stability of rarefaction wave solutions for the Cauchy prob-
lem of the one-dimensional Navier-Stokes/Allen-Cahn equations based on the van der Waals equa-
tion of state. Under the condition that the initial data in the gas phase region have small perturba-
tions, the asymptotic stability of the rarefaction wave solutions is proved by constructing approxi-
mate solutions of the rarefaction wave and applying the energy method, without requiring the
smallness condition on the strength of the rarefaction wave.
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WA S5 5 R ) F1 A LSS A . NSAC Ji R4 AR AR IZ 3 [¥) Navier-Stokes /5 F2 Al AH 7 5
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MAMRETET, =4l K45 NSAC R4 i) &1 e B e yIthRe B M4 ivEH y > 6 1
AR, BEI4RIIMMAEEN; 2019 4F Chen Z[31% Lik4: e 3 y > 2 HIHEIE; 2013 4F Ding 5[4]
UEB] —4E ] 45 NSAC J7 FRAATEVI AR AS I8 25 B 23 I 4 JRy oy AR I A2 7E e — 1 . SRR IOAZAETE; 2017 4
Chen A1 Guo [5]# LA E45 R HE) 2] T YME R S HETHEE: 2018 4 Luo 25 [6 it gEE AL 1H 7 VAIEN] 1 7]
JE4E NSAC 77 F2 ZH AR 74 fi it figd i3 8 1% B2 Euler J7 F2 MBI M 2022 4 Luo [7]3EM] 1 —4Ew] 46 9F
S0 NSAC J7 FE AL 78 o] REARHTE G T X B Euler 77 P2 FIM BRI MR 2023 4F Li S5[8]7E—4EH tHil 7%
PEF, EREESL T ARG NSAC J7 FR4ATE B A IR % 5 N 2 R 55 A7 AE B8 ;2024 4F Chen 45
[V 50 1 s e 9 i AL 0% /N R 2% 1F 1 R 4 NSAC 7 FR AL 4 R 3 e v, R IE B 1 ki JE2 3 b 3
FRWCS T X6 1) Euler J5 FE RS BRI R 2024 4F Chen 5[ 1012041 T =4k 0] [545 NSAC J5 FE4HAH 73 BUIRZS
AR, TEVIGE/MEBI AT, IEB T NSAC R4 RSB WAE 52 420y BUIRES, JFHAH T @b
FE BRI ; 2025 4F Lei 1 Chen [117ERGPE RS % B A L A RM& T, HREEAESUE,
WEBR T —4E 5500 0T R4 NSAC J5 F2 2 AE - 723 W) (1) ANV BETH] (] ARG b 0% A i e e vk, BUASTR 2/
%AF

ML T EARSERR, van der Waals IR T RE/E —FI51E 170 T [8WR 5| T AN 77 A S AR AR,
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t (v)x (ij 2[\}2}

(1)
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(i) Pe(0,4),ve(b,+0),

(i) PN HrES R A,

(i) P'(v)<0, Hb<v<v,,v>v,,

(iv) P'(v,)=P(v,)=0,

(V) P'(v)>0, Hv, <v<v,,,

(i) P'(v)>0, Hb<v<y,v <v<+ow,

(viiy P"(v)=P"(v')=0,

(vii) P"(v)<0,y<v<v .
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Figure 1. P—v phase diagram
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