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Outline N

e What is fnl?
e What have we done with LSS and fnl?

« What would BigBOSS do for fnl?

—Galaxy and QSO powerspectrum
—Galaxy and QSO bispectrum

—Lyman alpha forest

e Lya flux spectra with different non-gaussianities
 How about with redshift space distortions?

e Other cool things to do with Lya forest:
—Lya BAO
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What is fnl?
—Non-gaussianities in Early Universe
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parameterize how much non-linear corrections are there to the potential ‘

b = Cb\Jr fosz

Primordial potential (assumed to be gaussian random field)

V)@

reheating

N
L .
- $

v
g

'

-
»

.‘.

- o |

Inflation

LAWRENCE BERKELEY NATIONAL LABORATORY



What is fnl?
—Non-gaussianities in Early Universe

N
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Fereeer ‘m

parameterize how much non-linear corrections are there to the potential ‘

b = Cb\Jr fNé¢2

Primordial potential (assumed to be gaussian random field)

Non-Gaussianity from Inflation V (¢) -®

f ~0.05 canonical inflation (single field, couple of derivatives)

NL
A b .
(Maldacena 2003, Acquaviva etal 2003 ) : &

reheating

~ 0.1--100 higher order derivatives
V\\DBI inflation (Alishahiha, Silverstein and Tong 2004)
UV cutoff (Craminelli and Cosmol, 2003

fNL >10 curvaton models (Lyth, Ungarelli and Wands, 2003)

fNL

fNL~100 ghost inflation  (Arkani-Hamed et al., Cosmol, 2004)

«~—| Inflation—
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On the CMB side: /“\l
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On the CMB side: /“\l

Fereeer ‘ﬂ

hat do Primordial Non-Gaussianities do? '
il 4 |
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‘ Stolen from Ben War
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On the CMB side: —

f(reeeee ‘m

what do Primordial Non-Gaussianities do?

0.00016 m— ).0Q016
tolen from Ben Wandelt
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On the CMB side: /“\l
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what do Primordial Non-Gaussianities do? '

Planck collaboration
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On the Galaxy side:
What do primordial non-gaussianities do?
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On the Galaxy side: =

What do primordial non-gaussianities do? Iﬁ[
P(k) (Mpc/h)3 INL =5
N
v .L - 7
S0 L /y++%
= |

Scale dependent bias of powerspectrum!

1 \
10° '

10° 10° 10"

k (h/ MpC) Courtesy slide from Anze Slosar
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What have we done with LSS and fnl? /\I
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Phot LRG

Phot LRG (0-4)
Spec LRG

ISW

QSO

QSO (b=1/D)

QSO alt =

QSO merger

Combined

Comb. merger

Comb.+WS5 bi.
Merg.+W5 bi.
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models,
DBI inflation

canonical
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ghost
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What would BigBOSS do for fnl? ceeeery i)
g %

* Highly improved constraints from the
following:

—Galaxies powerspectrum, bispectrum
—Quasars powerspecturm, bispectrum

—Lyman-alpha forest powerspectrum, bispectrum
—Integrated Sachs Wolfe Effect (with CMB)
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BigBOSS and fnl: —
Powerspectrum

\
Il

Redshift Bias

BOSS-LRG 0.3-1

BigBOSS- 0.3-0.7
LRG

BigBOSS- 0.7-2
Emission Line
Galaxies

BigBOSS-
QSOs

BigBOSS-
QSOs

‘ Carbone et al (2009) , Courtesy code from Anze Slosar \
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BOSS and fnl:

Powerspectrum
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FIG. 6: The expected precision for the measurement of local primordial non-gaussianity, using the auto-power spectrum of
a galaxy survey (in lieu of any survey systematics). The contours show the expected precision as a function of the survey
sky coverage, fsky, and the number of galaxies in the survey, N,,; (assuming uniform comoving galaxy number density and
bgat = 2), for zmaz = 1,3, 5.

Afshordi et al. 2008
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BigBOSS and fnl: —
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Galaxy and QSO bispectrum?

Redshift Bias

Unmarginalized Error

BOSS-LRG 0.3-1 ~3

BigBOSS- 0.3-0.7 ~1 (0.92)
LRG

BigBOSS- 0.7-2 . ~1 (0.5)
Emission Line
Galaxies

BigBOSS- : ~1
QSOs

Blg BOSS' . ~3 (changed due to
QS OS number density change)

Courtesy from Donghui Jeong and Eiichiro Komatsu
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How about Lyman Alpha Forest?
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TiIMErime Since Major Events
Big Bang Since Big Bang
’ z~0
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galaxies the cosmos.
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Lyman Alpha Forest: what is it? m
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Lyman Alpha Forest: what is it?
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Lyman Alpha Forest: what is it?
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Lyman Alpha Forest: what can it do?
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Lyman Alpha Forest: what can it do? cecceer]
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Lyman Alpha Forest: what can it do? ‘.f.\.
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Lyman Alpha Forest: what can it do? /N

BERKELEY LAB

 Primordial Non-gaussianities via Lyman alpha forest
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Lyman Alpha Forest: what can it do? /N
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What can we do with Lya and fnl? ccccend] P

}?NL 0.4
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Ho, Slosar, Seljak & Desjacques (in prep)
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What can we do with Lya and fnl? ...y,

P
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Ho, Slosar, Seljak & Desjacques (in prep)
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What can we do with Lya and fnl?
—Non-gaussianities in Early Universe
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Other cool things you can do with Lya forest:
Lyman Alpha Forest BAO

 Dark Energy via Baryon Acoustic Oscillations

—the correlation function:

§r(r) =< d¢(2

l 1 1 1
40 60 80 100

Comoving Separation (h-! Mpc)
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Other cool things you can do with Lya forest: eecen?]
Lyman Alpha Forest BAO |
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 Dark Energy via Baryon Acoustic Oscillations
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ro&(r What acoustic peak would look like 1if we use Lya forest flux!
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Lyman alpha forest BAO: /\I :

S/N estimates

60 80 100 120
r [Mpe/h]

FI1G.7.— The redshift space, flux correlation function for the spectra with
no noise (squares) and including noise with S/N = 1 per A~!Mpc (which is
close to 1 per A; triangles). The errors are estimated by bootstrapping the 9
boxes.

r (h/ Mpc) White et al. (in.prep)
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Conclusion N :

BERKELEY LaB

« What would BigBOSS do for fnl?

—Galaxy and QSO powerspectrum
—Galaxy and QSO bispectrum

—Lyman alpha forest

e Lya flux powerspectra with different non-gaussianities
 How about with redshift space distortions?

e Other cool things you can do with Lya forest:
—Lya forest BAO
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