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What are Q-balls & why are
they interesting?




Q-balls

Stable solitons which are composed of complex scalars that carry a! (1) non-topological
charge.

Defining a special potential is key to get these stable non-topological solitons.

(S. R. Coleman, Q Balls, Nucl. Phys. B262 (1985) 263. [Erratum: Nucl. Phys. B269, 744 (1986)]) 4/15
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Constructing Q-ball solutions
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Q-ball equation of motion
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Effective potential
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Radius approximation & Q-ball transition function
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Radius approximation & Q-ball transition function
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Excited Q-balls discussion



Excited Q-balls effective potential & profile

Q-ball profiles Effective potential
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Excited Q-balls effective potential & profile
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Excited Q-balls effective potential & profile
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Excited Q-balls radii approximation

Q-ball profiles

Radii approximation terms of ¥
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Q-ball profiles

Excited Q-balls radii approximation
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Q-ball profiles

Excited Q-balls radii approximation
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Transition function approximation

Transitions function ansatz
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Transition function approximation
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Transition function approximation

Transitions function ansatz
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Example: transitions function of 1st excited state
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Charge & energy of excited Q-balls
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Summary of the paper

‘We found analytical approximation of excited Q-balls radii in terms of v.

‘We found a transition function of excited Q-balls, which we use to
produce excited Q-ball profiles.

‘We produced the charge and energy of excited Q-balls using the radii
analytical approximation.
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N g9(0) CN,1 CN 3 CN5 | CNo7 | CN9
0] 2.168693539 | 0.345758 — — — —

1] 7.051791599 | 0.106101 | 1.70188 — — —

2 | 14.565602713 |0.0513571|0.793518(2.93172 — -

3| 24.6803496815 [0.0303081(0.464925/1.64239({4.15909 —

4 137.3861540499810.0200077]0.3006252| 1.0686 [2.58726|5.39492

TABLE 1. Initial value g(0) for use in shooting-method solutions to Eq. (55) with € = 0 as well as

coefficient values for Eq. (56).
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