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PRIMORDIAL PERTURBATIONS ARE VERY SIMPLE

The power spectrum of the primordial curvature perturbation can be
parameterised by two numbers:
Amplitude A, and tilt ng.
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BUT INFLATION
FROM FUNDAMENTAL PHYSICS MIGHT NOT BE
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CAN COMPLEX INFLATIONARY PHYSICS GIVE RISE
TO SIMPLE OBSERVATIONAL SIGNATURES?

EMERGENT UNIVERSALITY




STUDYING COMPLICATED MODELS IS COMPLICATED

Very little is known about inflation with many fields. Challenges:

1. Constructing the model: scaling problem e.g.

V =A2 kmzw {CLE COS (E&) + b7 sin (lggg)} 0% = ¢ /Ay,
k

min

No. of terms ~ (Kmax/Fmin)"’

2. Inflation is extremely rare.

(3. Computing observables: another scaling problem)
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A RANDOM MANYFIELD POTENTIAL FROM RMT

A LOCAL APPROACH:
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BASICS OF RANDOM MATRICES

Any large matrix M = M " with entries My drawn from a random
distribution (GOE)
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Eigenvalues behave like a gas of
charged particles in R? confined to
a line and subject to a quadratic
potential
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BASICS OF RANDOM MATRICES
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ATYPICAL DISTRIBUTION OF A GOE

D. S. Dean and S. N. Majumdar; cond-mat/0609651



A RANDOM MANYFIELD POTENTIAL FROM RMT

Rare, fluctuated spectrum,
suitable for inflation

Typical configuration,
not suitable for inflation
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DYSON BROWNIAN MOTION

69|
Vab p1 vab‘po + 5Uab|p0—>p1 5va,b — 5Aa,b — VUab Ah
stochastic piece restoring force
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Dyson 1962: “A Brownian-Motion Model for the Eigenvalues of a Random Matrix”



A RANDOM MANYFIELD POTENTIAL FROM RMT
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A RANDOM MANYFIELD POTENTIAL FROM RMT




A RANDOM MANYFIELD POTENTIAL FROM RMT

In[P,(k)/P(ko)]

In(k/ko)

Dias, Frazer, Marsh: 1604.05970, 1706.03774



A RANDOM MANYFIELD POTENTIAL FROM RMT
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SUM-UP:

. Can complex inflationary physics give rise to simple
observational signatures?

- Phenomenological simplicity and universality can emerge from
complex physics

- Random potentials give rise to simple observables in the large N
limit

- Other mechanisms? Geometry of manifold?



A RANDOM MANYFIELD POTENTIAL FROM RMT

Inflation near a saddle point
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CAN COMPLEX INFLATIONARY PHYSICS GIVE RISE
TO SIMPLE OBSERVATIONAL SIGNATURES?

OTHER MECHANISMS?

GEOMETRY OF MANIFOLD




GEOMETRY OF THE MANIFOLD
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GEOMETRY OF THE MANIFOLD
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GEOMETRY OF THE MANIFOLD

universal attractor, independent of
the number of fields or c’s




