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Motivation
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Constraints on the local model.:
® CMB (WMAP 7 year, Komatsu et al)

—10< fnp <74 (95%)
® |.SS (Slosar et al)

—29 < fnr <69 (95%)
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BUT...
LARGE LOCAL NON-GAUSSIANITY
COMES FROM
MULTIPLE FIELDS

> What does fnr. measure/ constrain?
> What do multi-field models predict?

{> Are observations sensitive to details?
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A generalized local ansatz
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_> Factorizable, symmetric extension:
Ba(ki, ko, k3) = e Pg (k1) P (k2) + 5 perm .
> Mild scale-dependence:
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A generalized local ansatz
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_> Factorizable, symmetric extension:

Bo(ki, ko, ks) = E5(k3)&m (k1)Em (k2) Po (k1) Po(k2) + 5 perm .

_> Mild scale-dependence:
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A generalized local ansatz
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Why?
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> Multi-field function: Two or more fields
contribute to curvature:

Oyg = dg + oG + fnp(ch — (02))

5 g PCaU(k)
s = T )+ Pro (k)

fnr(k) = fni €2, (k)
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Why?
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> Multi-field function: Two or more fields
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contribute to curvature:
Ong = og +0g + fNL(U?; £ <U?;>)

5 g PCaU(k)
s = T )+ Pro (k)

fnr(k) = fni €2, (k)

Bg)’(kl, kg, kg) — gm(kl)fm(k'z)P@(kl)Pq)(kg) =5 5 pErin
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Why?
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> Multi-field function: Two or more fields
contribute to curvature:

Bg)’(kl, kg, kg) — fm(kl)fm(k'g)P@(kl)Pq)(kg) =5 5 pErin
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Why?
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O Multi-field funct1on Two or more fields
contribute to curvature:

> Single-field function: non-trivial self interactions

Bgl(kl, kg, kg) — Sm(kl)gm(kg)Pq)(kl)Pq)(kg) =5 5 pErin
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Why?
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> Multi-field function: Two or more fields
contribute to curvature:

> Single-field function: non-trivial self interactions

Bo(ki, ko, ks) = & (k3)Em (k1)Em (k2) Po (k1) Po(k2) + 5 perm .
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Why?
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O Multi-field funct1on Two or more fields
contribute to curvature:

> Single-field function: non-trivial self interactions

<> Both at once: multi-field Delta-N

Bo(ki, ko, ks) = & (k3)Em (k1)Em (k2) Po (k1) Po(k2) + 5 perm .
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Why?
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> Multi-field funct1on Two or more fields
contribute to curvature:

> Single-field function: non-trivial self interactions

<> Both at once: multi-field Delta-N

> Natural? If observably large local type, yes.

Bo(ki, ko, ks) = & (k3)Em (k1)Em (k2) Po (k1) Po(k2) + 5 perm .
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Note...
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~> One of these functions is familiar:

®(x) = Pg(x) + frvr * [2g(x) — (25(%))]

eff eff,0 k 5
NL (k) I ANeS k_
0
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Note...
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Local Non-Gaussianity
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> Correlation between long and short modes:
enhanced clustering

_> Eftect of local and generalized local NG:
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Local Non-Gaussianity
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> Correlation between long and short modes:
enhanced clustering

P (k) = (M, fxr, k) P (k)

_> Eftect of local and generalized local NG:
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Local Non-Gaussianity
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> Correlation between long and short modes:
enhanced clustering

P (k) = (M, fxr, k) P (k)
Ppm (k) = [ba(M) + Ab(fNL, k, M)| Py (k)

"> Effect of local and generalized local NG:
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Local Non-Gaussianity
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> Correlation between long and short modes:
enhanced clustering

P (k) = (M, fxr, k) P (k)
Ppm (k) = [ba(M) + Ab(fNL, k, M)| Py (k)

_> Eftect of local and generalized local NG:
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Local Non-Gaussianity
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> Correlation between long and short modes:
enhanced clustering

P (k) = (M, fxr, k) P (k)
Ppm (k) = [ba(M) + Ab(fNL, k, M)| Py (k)

> Effect of local and generalized local NG:

f eff M
AbNG(k7M7 fNL) X % + k]\;LS;m))
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NON-GAUSSIAN BIAS FROM ANY
BISPECTRUM
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- k
ki = ks < k1 ~ ko = kg

eg:
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NON-GAUSSIAN BIAS FROM ANY
BISPECTRUM
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e =k < ki ~ ko =k,

€Y. B(klak27k3) ~ 253(kS)gm(kS)gm(kl)P(kS)P(kl)

Shandera, 15 May 2011, MCTP

Sunday, May 15, 2011



NON-GAUSSIAN BIAS FROM ANY
BISPECTRUM
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NON-GAUSSIAN BIAS FROM ANY
BISPECTRUM
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eg: Bl ko, a) ~ A5l n R (PP ()

| Short wavelength |
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NON-GAUSSIAN BIAS FROM ANY
BISPECTRUM

<k . . . 'Sty o W bSO 2 SRV v NSy - - i 3 : Ty >
e A A Tt G AT Prwna S DA S AT al e e B MG 8 TRt 0 2 o

Long wavelength
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Do we care?
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/> Can observations constrain n;m) ()9

7nf

_> Caretul about using different mass tracers to
constrain fr
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Forecasts with naive prediction
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e Plots will show:

(s) (m)
nf —I—nf

s (k) = & (kp) [Em (Kp))? (’f_p>

e Fiducial values:
fNL(kp) = gs(kp)fgz(kp) =30, n;s),(m) =

e Wrong analytic model: Real etfect is
stronger
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Single-field model
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Multi-field model
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Simulation Results: low mass
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But, compare with theory:
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Conclusions
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> Generalized local ansatz

Bo(ki, ko, k) = & (k3)Em (k1)Em (k2) Po (k1) Po(k2) + 5 perm .

> Generalized bias: Short scale stuff

Long scale stuff

~> Observable (careful with constraints, add CMB)

<> Adjust analytic predictions
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