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How 10 PRODUCE AN AX1ON POPULATION

- thermal

* particle decay

- topological defects decay
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- misalignment mechanism \/\/
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Ax10N-SAX10N COUPLING

type IIB on CY 3-fold in the geometric regime:
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Ax10N-SAX10N COUPLING

type IIB on CY 3-fold in the geometric regime:

T=74+160

= Very simple, but generic!
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PREHEATING IN STRING THEORY

No expansion: Whittaker-Hill equation

m?2 m2

A 4a
Y= 2P <—T§ 7 sin(m 1) + < + A*— 747 ((1) + At cos(m,1)) e=%A Cos<mff>> 7 =0

2
m, 1
resonance parameter g = 4a At 1 -
m; a7)
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No expansion: Whittaker-Hill equation
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PREHEATING IN STRING THEORY

Expanding universe
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CosMOLOGICAL CONSEQUENCES

SM on D7-branes

+ SM lives on D7-branes wrapped

around inflaton 4-cycle (fibre)
+ SM talks to inflaton and hidden sector

+ If axion is light ¢ — 0: PR only via
kinetic mixing.

Contribution to AN, S 107°

+ If axion is heavy, it will decay into SM

particles and “fasten” reheating



CosMOLOGICAL CONSEQUENCES

SM on D7-branes SM on D3-branes

+ SM lives on D7-branes wrapped + SM lives on D3-branes at signularities

around inflaton 4-cycle (fibre)

+ SM sequestered from inflaton
+ SM talks to inflaton and hidden sector

+ If axion is light ¢ — 0: PR only via

+ If axion is light ¢ — 0: PR only via kinetic mixing.

kinetic mixing. Contribution to ANef <1070
Contribution to AN, S 107°

+ If axion is heavy, it can decay into

+ If axion is heavy, it will decay into SM 1. Massless gauge bosons

particles and “fasten” reheating 2. Gravitons

3. SM
4. Light axions
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PREHEATING IN FIBRE INFLATION

from loop corrections
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PREHEATING IN FIBRE INFLATION
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Tue FATE OF PREHEATED AXIONS

SM on D3-branes

+SM on D7-branes — reheating

+5SM lives on D3-branes at signularities — sequestered from inflation
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SM on D3-branes

+SM on D7-branes — reheating

+5SM lives on D3-branes at signularities — sequestered from inflation

X x
+ If axion is heavy (m)(f ~ 8 X 107 M), it can decay into

1. Massless gauge bosons
2. Gravitons

3. SM

4. Light axions

5. Condensing gauge group
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e parametric resonance in string inflation # in EFT inflation

e production of heavy dark matter

e production of dark radiation
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