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Does the simplicity of the data reflect the simplicity of the
underlying theory, or does it emerge from complexity?

Credit: D. Baumann
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Cow\p\e,xi-\-us in the eavly vniverse

Inflation Particle theory

e Near scale invariant: AZ ~ k™" 43| @ SMUV completions Nr > 1
o Near Gaussian e Coupling to ¢ weakly constrained
e \Weak self-interaction (slow roll) e Non-trivial field manifolds
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Cow\p\e,xi-\-us in the eavly vniverse

(flipped SU(S))

(axion monodromy)

(flipped SU(5))

[J. Ellis, MG, N. Nagata, D. Nanopoulos, K. Olive, '17]
[R. Flauger, M. Mirbabayi, L. Senatore, E. Silverstein, ' 6]

me(t) = mi + g (p(t) — ¢s) + -+

[R. Easther and L. McAllister, '06]
[D. Green, B. Horn, L. Senatore and E. Silverstein, '09]
[Y. Nakai, R. Namba and Z. Wang, "20]




Cow\p\e,xi-\-..s in the eavly vniverse

background dynamics ——— particle production 4—— curvature fluctuations
(Xhs Xk + ) (Cry Gy - )

me(t) = my + ¢°(o(t) — ¢i) + - -
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Cow(o'rw\k\ SPQ,C"'A.*'OV in d5
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Cow(o'rw\k\ SPe,c*'ad'or in d5
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Cow(o'rw\k\ SPe,c*'ad'or in d5
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Cow(ov'w\a\ Spectator in 45
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Cow(o'rw\k\ SPQ,C"'A.*'OV in d5
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Cow(o'rw\k\ SPQ,C"'A.*'OV in d5
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Cow(ov'w\a\ Spectator in 45
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Cow(ov'w\a\ SPe,c-h:d-or in d5

P(M;t+5t) = /de P(M;'M; t) P(M;; 1)
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o One parameter at N > 1]

Ni(o/H)?
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Cow(ov'w\a\ SPe,c-\'od-or in d5

“ + e + e 0 = geometric (Brownian) random walk of | X|?
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Cvrv«-\-wre, powev spectvum
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Cvrv«-\'mre, powev spectvum
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Cmrva-\'v»re, powev spectvum
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Cmrv«-\'mre powev spectvum

(N. = 20, Ni(o/H)* = 25)
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Cvrv«-\'vre powev spectvum

(N. = 20, Ni(o/H)* = 25)
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Cvrv«-\'vre powev spectvum

(N. = 20, Ni(o/H)* = 25)
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Cvrv«-\-wre, powev spectvum

ensemble (arithmetic) mean
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Cmrv«-\'wre powev spectvum

(N = 20, Ni(o/H)? = 25)
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Obsevvatrional implications
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Obsevvatrional implications

— Higher point correlators

— Biasing by long-wavelength background

kg

el ko < Ky < kg

—

— Primordial black holes

— CMB spectral distortions
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Obsevvational implications

Niy(o/H)* =25, Ny =20, Planck TT, TE,EE + lowE + lensing + BK15 (M 10, M 20)
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Canclusions

Stochastically excited spectator fields undergo geometric random walks
Lead to features in the curvature power spectrum — constraints
Look for enhancement in the N-point function

(") = (C"xmo ~ ((P)g x exp [%F (NF)]

Higher spin spectators / higher spin observables
Stochastic preheating
Backreaction regime — dissipation

Applications to landscape models
(e.g. J. J. Blanco-Pillado, K. Sousa and M. A. Urkiola, ‘19)

Thank You
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