* Primordial non-Gaussianity (pNG): discriminant between

Observing Primordial non-Gaussianity via the Thermal Sunyaev-

Zel’dovich Effect

Primordial NG + Halo Mass Function

different models of early-universe physics (e.g., inflation)
- Single field, slow-roll inflation: non-detectable pNG

- Different models: pNG with different shapes, different scale dependence

- Agnostic approach: parametrize and look for generic signatures
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Parameters describing amplitude of pNG

* Current constraints from CMB and halo bias [1,2]
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* Role of pNG in the halo mass function (MF)

- Clusters form when (smoothed) density field crosses a threshold 0.

- Positive skewness in density field
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* How to probe! Directly or indirectly:
- Measure cluster masses and count them up
- Measure power spectrum (PS) sensitive to MF, e.g., the SZ PS

-

MF is different than CMB!

—— more collapsed objects
- skewness in density field — fewer collapsed objects

7

The number of clusters
provides information about
the tail of the probability
distribution function of the
density field.

- Sensitive to all shapes (loc., eq., ...) and types of pNG (fnLgNL,...)

- Sensitive to different scales than CMB
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SZ Angular Power Spectrum

* Thermal Sunyaev-Zel'dovich (SZ) effect: change in
brightness of CMB photons due to inverse
Compton scattering off hot electrons in intracluster

medium (ICM) [ °T_ [ p1 dz}
el e

Spectral function Compton parameter  Pressure profile

* Angular PS of thermal SZ effect°
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* Role of PNG HEEE functlon Compton parameter
- Changes the MF, especially at the high-mass end -- these
are the clusters that produce the SZ signal
- SZ PS is sensitive to entire integrated MF over all masses
and redshifts -- not as tricky as measuring individual cluster
masses (and no Eddington bias problem)

» Caveats:

|) Pressure profile remains difficult to pin down precisely
(complicated “gastrophysics™)

2) Uncertainties in MF due to baryonic physics, simulation
transients, and mass definitions (friends-of-friends (FoF) vs.
spherical overdensity (SO)) may be of similar magnitude

e Our approach:

- Gas: Battaglia [4] and Arnaud [5] pressure profiles

- MF: SO Gaussian MF of Tinker [6] for standard case; FoF
NG MF correction of LoVerde & Smith (LVS) [7] (which
multiplies Warren [8] FoF Gaussian MF)

SZ 2- and 3-Point

Functions

* SZ N-point function at zero lag:

tSZ (6 = 0) /—dz/ dn(M, z dM/ AT(M, 9/)Nd29/ integral over cluster’s
clust T temp. decrement profile

e SZ PS throws away mformatlon, because SZ is inherently non-Gaussian

* Note: virial arguments suggest

clust

AT o M5/3

Thus, higher N-point functions should be sensitive to increasingly high powers of M, and
hence increasingly sensitive to pNG (which alters MF most for highest-mass clusters)
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Preliminary Interpretation

* pNG leads to overall amplitude shift of SZ PS (unlike gastrophysics, which

changes shape and amplitude)

* Amplitude shift is ~linear in fne and gne (but note higher sensitivity of SZ 3-pt.)
* Amplitude shift is independent of gastrophysics

* Degenerate with change in O3

- Could investigate pNG by putting strong prior on Og from primordial CMB
* Sensitive to pNG on different scales than CMB constraints
* Separability from gastrophysics appears challenging

* ACT/SPT already constrain amplitude
of SZ PS to ~20%

* With more frequency channels, Planck
may be able to separate tSZ from other
components and directly measure its PS
* Assuming fixed 0g and known pressure
profile implies sensitivity to fne ~ 200

or gnL ~ 2x 108 with current data

* May yield interesting constraints!
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