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Introduction
Topological solitons in weakly coupled theories
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From particles to solitons
e ¢
E ~ 2Ms S A,

o 7 ~_

A~ 1/E ~g?/m ls ~ 1/m

Exponential suppression! P(E)~ A e F(E)
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From particles to solitons
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E ~ 2Ms S A,

o 7 ~_

A~ 1/E ~g?/m ls ~1/m
Exponential suppression! P(E)~ A e F(E)
o Coherent—state “estimate”
fis ~ Mg/m ~ 1/g? Drukier, Nussinov (1982)
(2|S) ~ —Nis/2 ., g=¢/9” Banks at al. (1990)
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From particles to solitons
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E ~ 2Ms S A,
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o Coherent—state “estimate”
Ns ~ Mg/m ~ 1/g2 Drukier, Nussinov (1982)
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From particles to solitons
e ¢
E ~ 2Ms S A,

o 7 ~_

A~ 1/E ~g?/m ls ~1/m
Exponential suppression! P(E)~ A e F(E)
o Coherent—state “estimate”
Ns ~ Mg/m ~ 1/g2 Drukier, Nussinov (1982)
(2|S) ~ —Nis/2 ., g=¢/9” Banks at al. (1990)
@ Unitarity arguments Zakharov (1991)

No reliable estimate of P(E) so far!
Aim: calculate semiclassically F(E).
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Introducing p

Semiclassical description

otential barrier
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Semiclassical description
In—state

Rubakov, Son, Tinyakov, 1992

Not semiclassical!
E~mjg?

RST conjecture: F(E) universal /
Does not depend on details of the in—state
Checks of universality:

PE.N) =Y, ‘(iuﬁEﬁNé\f)‘Z o Field theory
’ I—Li Tinyakov, 1991
Projectors Mueller, 1992
o N« 1/g>? = F(E,N)=F(E) o Toy QM models
@ N > 1 = semiclassical in—states Bonini et al, 1999

Levkov et al, 2009

F(E):gzlli\lnloF(E,N)
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Semiclassical description
Semiclassical method

Rubakov, Son, Tinyakov, 1992
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S « 1/g? = Saddle—point method!
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Numerical results
Numerical solutions

V()= 3o+ 12 [1-v-f(Eh], 1) =eX (1453 +x5)
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Numerical results
dp — 0: thin—wall limit!

Im¢

F(0p) = F_1/0p + Fo + O(dp) U E=N=0
2 U\ x
F_1(E,N)=E3 (W—Zarcsin%— E E ) \

B\~ %
Voloshin, Selivanov, 1986 JR ~ 1/6'0
Rubakov et al, 1991 F~1/dp
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Numerical results
Numerical solutions
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Numerical results
Going to E > 2Mg

E ~5.48 (2Mg ~ 6.23)  E ~9.06
N ~ 2.39, 6p = 0.4 N ~ 2.47, 6p = 0.4

Ret

(INR RAS) Kink—antikink production July 4, 2008



Numerical results
Limit p — 0

E ~8.95 E ~9.06
N ~ 2.42, 6p = 0.02 N ~ 2.47,5p = 0.4
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Extrapolatingto N — 0
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Numerical results
Result
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Conclusions
Conclusions

@ The probability of SA creation in high—energy collisions is
P(E) ~ e F(E)/9°

@ Method is applicable in 2D scalar field models.

Generalizations to other models?
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