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Introduction

- Conditions for existing kinks with power-law asymptotics
- The model ¢®
- Collective coordinate approximation

- Interaction via Manton’s method



Asymptotics of kinks

Lagrangian density:

2@ 5@ w0

We can rewrite the potential
V(p) = (¢ — )" (¢ — Bir1) " Vi(e) )

@; and @41 are zeros of V(p) of orders k; and k; 11 respectively.
k; and k;q are even; Vi(@;) > 0, Vi(@sr1) > 0.



Asymptotics of kinks

ITk;>2and ki1 > 2

_ 1
P(pipir1) = Pit - W’ T — —0Q; (3)
S (@
P(@i,piv1) ~ Pit1 — L2 - W’ T — +00.



The model ®

Vv

We consider ¢® model with the

potential V(p) = ¢*(1 — ¢?)%.

After inserting this potential into B 0 e
the equation of motion and

integrating we obtain two kinks @

2 1 -3
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The model ®

Consider the kink ¢(_1,0y(2):

- Asymptotics at z — 400: ¢(_1,0) & —ﬁ;

- Asymptotics at z — —oc0: p(_1,0) &~ —1 + e%(EQﬁI.
For the kink ¢(o,1)(z):

- Asymptotics at £ — —o0: @(,1) & —ﬁ;
- Asymptotics at & — +oo: (o) & 1 — 22V,



Collective coordinate approximation

50

Consider the configurations:
- For power-law tails:
@(2,8) = p(-1,0)(z+ &) + v,-1)(2—&);
- For exponential tails:
o(x,6) = oo +& +oanz—~§) -1

o0 2
Ueff(f):.[ [; <Z§) + V()| dz, (6) .
F(§) = —dUey/ d€. 7)
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Asymptotic expressions (¢ = ¢(_1,0) + ©(0,—1)):

Flo] ~ Fylp] =

=0

Asymptotic expressions (¢ = ¢(o,1) + ¢(1,0) — 1):

- F~ Fy= 64674(\@£+1)
C Dy = 8\/56—4(\/55-1-1)



Results (power-law tails)

Power-law tails: . )
Exponential tails:
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Thanks for your attention!



Some formulas

@; and @11 are zeros of V(p) of orders k; and k;11 respectively. k;
and k;y 1 are even; assume @; < @ii1.

V(@) = (0 — @) (¢ — i)™+ Vi(p), (9)

V( )>0 V1( H—1)>0
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(o — @i)ki/z (Piy1 — @)kiﬂ/z 2Vi(p)
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Some formulas

The effective force of the interaction can be found by considering

the wave momentum Plp] = _f . %f gf e

Flo] = %3 =— [; (%’:)2 + % (gﬁf - V(s@)}
V(s@)—* (gf) ]

b

— 00

Flo] >~ Fylp] =

z=b
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