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What is inflation all about?

Ht ®
a(t) ~ e .
« The initial conditions of Big Bang cosmology. r = smalkfeld |
e
* The generation of primordial density fluctuations.
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* The small deviation from scale-invariant primordial power spectrum.

» The existence of acoustic oscillation peaks.

» Current status: reported by inflationary speakers!
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What is inflation all about?

» The transition of vev plays a fundamental role in all inflation scenarios.
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The single-field consistency relation

Maldacena (2003) ds? — —dt® 1 a2 (t)eQCs(X)+2CL dxc?

e2¢s (%) 1%2

—> = —dt* + a*(t)

de Putter et al. [1610.00785]

The dilatation transformation (C(k1)C(Ka)) ¢, = e~ M= (¢ (K1) ¢ (k2))o

The squeezed bispectrum  lim (C(k1)¢(k2)C(ks)) = —(ne — 1)(C(ks)C(ks))(C (kL )¢ (kL))

0

> The curvature perturbation in single-clock inflation is conserved.
> The squeezed limit of bispectrum is suppressed by spacetime symmetry.
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Assassi, Baumann & Green (2012)

Arkani-Hamed & Maldacena (2015)

. BR(k17k27k3)
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ks /K1 More in Yi Wang’s talk!



Cosmological collider

— probing signals of massive fields during inflation

Steps towards new discovery: Chen Wang & Xianyu (2016,2017a,b)

1. To work out the background signals during inflation.

v/ 2. To figure out how new particles enter the bispectrum.
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Inflation with a turn

Chen & Wang (2009)

» Signals of massive fields in squeezed bi-spectrum
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Inflation with a waterfall
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Wang, YPW, Yokoyama & Zhou [in preparation]



- Methods -

- Cosmological in-in formalism:
» Perturbative interactions (gravitational or derivative couplings)

« Standard initial states (the Bunch-Davies vacuum)

- Effective field theory (equation-of-motion approach):

* Non-perturbative regime

* Mixed initial vacuum states



Phase transition triggered by

Chen, Namjoo & Wang [1505.03955]

slow-rolling

A modified potential:

1
V() = Vatow—ron(6) + Vo |1 — e=7 /78] + Zmi o
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Py
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The two approaches matched at tree level.




Phase transition triggered by

YPW & Yokoyama [1704.05026]

quantum fluctuations

A step potential: Vi(o) =

1 0%V (o)
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The critical value of classical evolution:  o; > 3H? /(2w \v?)
3 2 .
AN =N;—N; = - 1In M3> lassical
f e (3\/3—)\ classica

The duration of the growing phase:
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Phase transition triggered by
quantum fluctuations

YPW & Yokoyama [1704.05026]
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M? <0 » The dominant decay channel changed!



Results of bilinear correlators

Loop corrections from phase transitions:
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The transition of vacuum expectation values (vevs) of scalar
fields play a fundamental role in all inflation scenarios.

Primordial signals of massive fields in the cosmological collider
are enhanced by a waterfall phase transition.

Loop corrections from spectator fields are never large, if they
always stay in one stable vacuum during inflation.

IR loop corrections are enhanced by phase transition with a
growing vev (a tachyonic phase).



