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Domain walls from spontaneous
breaking of discrete symmetries
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A general picture of phase transition
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A general picture of phase transition
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Phase transition with degenerate vacua
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/> wall the simplest wall

1 A

Given a toy potential for a real scalarin Z, V= - E,uzhz + Zh4
EOM h'(z) = Ah(h? — v?) v=1/pu?lA
Soliton solution: scalar solution along z direction
h = — vtanh(z/0) N
h=+v
> Z
h=—v

Vilenkin, Phys. Rept.121 (1985) 263
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/> wall the simplest wall

| A
Given a toy potential for a real scalarin Z,  V=——pu*h* + Zh4
EOM h'(z) = Ah(h? — v?) v =1/u?l
. s 4 [2 e
Tension (B REAIRE=RE) o= T\ 3% c=| e(a)dz
N 2 -
Thickness (ENBEEEHIEE) 6 = e
0)

1
&(z) = E[h’(Z)]2 +AV(2)

AV=V-V__

Vilenkin, Phys. Rept.121 (1985) 263
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How about walls beyond Z,?

Zn-invariant potential V= — 2| @ |* + A 4 _ NN + o™

1
O =——>~h+ia)
\/5
(assuming CP
conservation,
simplest form)

N degenerate vacua:

y = eiZﬂk/N

k=0,1,...,N—1
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/3 wall

Zs-invariant potential V= —u2|¢ >+ 4, || — Lu(d® + ¢™)

H
20

3 vacua v, =
p=3/4

(BH1+Fe™ > 5350 /BT > 0

Profile

“3-9-10 1 2 3 “3-9-10 1 2 3
z z

1
&(z) = 5{ [W(2)]* + [a'(2)]*} + AV(z)

+00 0/2
j o= [ e(2)dz J dze(z) = 64% X o .
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/3 wall

— =7 2 e —_
BEEERIRERE o = mvy f(B) BEEERIERE 5 =m; 'g(p)
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/.4 wall

Zs-invariant potential V= —p2|¢|*+ 4, | ¢|* — A (d* + ™)
H i2Zk

= e
V24 (1 = f)

Vi

P =24,/4
p=3/4

20F

Vo <> N1

2
1.5F
1
s 0 Eg w1.0f
am
—1 Vo <> U1
—1f === we v\ { o5}
a S ~—_
=2F . . . 0.0
-3 ) 0 2 —4 —92 0 2 4
h z z
Adjacent walls (JBUTBEFEE). SRR EZ (EEA vy F v, ) BOBEEE

Non-adjacent walls (FE<BITBEEE): o IRIEBIEEZ (EEUD vy 1 v, BUBEEE
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— Directly

Through v,
— h

vo|v2
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/N walls with small Zxn ettects
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() = 2nk/IN
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wdf

String bounded
by walls
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/N walls with multiscalars

e.g., Zs-invariant potential with two scalars

V=—up|”+ 10|

Complex Real 1 1
5 P s __/452 g + _/1554
Scalar ¢ IS 2 4

Zs charge ‘ 1 3 _/1¢5(¢3 + e

Ls
| © =22z,
Z3
() = B+ 145 o Ei27kl3
v V24
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