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My name is Toshiya Namikawa
In my talk, I show the magnification effect on estimating primordial non-Gaussianity.

This work is collaboration with



Introduction

v Primordial non-Gaussianity Gaussian field

Any hint of primordial non-Gaussianity
will be important to understand the

mechanism of generating initial Tocal-type
condition The primordial non-Gaussianity

curvature perturbation
< Tests of non-Gaussiniaty

(1) Bispectrum

- Traditional method Bloc(kl k2 k3) 2 fNLI (kl)P (k2)+(CyC)]

- This technique would yield constraint on f; of o (fy;) ~ 3 (Planck)
(e.g. Serra & Cooray 08)

(2) Scale-dependent galaxy bias (e.g. Dalal+ 08)

- Presence of primordial non-Gaussianity m
cause scale-dependent galaxy bias

- This method can yield constraints of o (fy;)~ a few (e.g. Carbone+ 08)

We explore sensitivity of imaging galaxy survey to

the constraints on primordial non-Gaussianity
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First, I briefly introduce the methods to measure the non-Gaussianity



Using scale-dependent galaxy bias will be also a powerful tool to constrain fnl and we focus on this method.




Observables in CMB & galaxy imaging survey
\\ CMB galaxy

Last scatterlng surface

® temperature

E E-polarization

d deflection angle

b |

power spectra

Information on fy; is included
in
g9 79 dg Og

These signals are not so
sensitive to fy; compared to

deflection . I fluct‘uauon of gg,and usually neglected...
angle ' shear " number density

How well we can constrain fy; by using all spectra ?
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Here, we summarize the observables obtained from CMB and galaxy survey



CMB photons emitted at last scattering surface deflect by gravitational potential of large scale structure, and the direction of CMB photon is replaced by adding d




Magnification effect on galaxy number density

v However, observed galaxy

number density is modified by

weak lensing.
(Moessner +98, Matsubara 00)

(Magnification effect)

A+

/I

fluctuation of galaxy density with magnification

Power spectrum is modified by
magnification at large scale and at

C
slope 4
P convergence 2

high-z where the effect of non-
Gaussianity become important.

without magnification

Ignoring magnification in theoretical template would

cause bias significantly on estimating fy;
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It is worthy of remark that there are significant contamination from magnification effect on galaxy number density and would cause systematic bias on estimating fnl.

Typical value of slope is between -1 and 2. The slope depends on redshift, but for simplicity we ignore it’s redshift dependence in our work.

To show impact of magnification, we plot γg with/without magnification at two different redshifts, and also plot the spectra with fnl=30 without magnification. Magnification affects on g and thus also on γg.


Our Work

We forecast

(1) constraints on f; through scale-dependent bias

(2) systematic bias due to ignoring magnification
in theoretical template

by using all spectra obtained from CMB and galaxy survey

(we not include information from bispectrum)

- Other forecast studies to constrain fy; through scale-
dependent bias
e.g. Carbone+ 08, Afshordi & Tolley 08, Takeuchi+ 10

In our work,

- we consider all signals obtained from CMB and galaxy
{ surveys

- we estimate impact of magnification on estimating f
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Here, I summarize purpose of our work

There are several works to forecast fnl by using galaxy survey. But originality of our work is




Details of calculation

[Cosmology]
flat ACDM, Gaussian | Qh°| Q.h°| Q, | w n. |Ax10| 7 fu
initial condition 0022 | 013 | 072 | -1.0 | 096 | 24 | 0086 | 0.0
[Survey]
CMB experiment : Planck fay =05 N =100 [/ arc min?]
o 1 —'——' lZ = 1.5 J
Galaxy survey: LSST-like m

[Model of galaxy samples]

-Redshift distribution 'Bki)a_sgnfgf;lD(z) e{ﬁtrtl:;f:c
n(z) oc z° exp[—(z/0.96)*°] m bz 15 pticity
with 3 redshift bins 0’ — 2.0 Yine = 0.3

Then, we calculate Fisher matrix and estimate

{ 1- 0 marginalized error on fy
systematic bias due to ignoring magnification

by using auto/cross correlationsof @ E d y (
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Here, I summarize the details of our calculation

For galaxy imaging survey, we assume LSST-like survey which observe galaxies with mean redshift of 1 and cover 50% of the sky.

We compute Fisher matrix with marginalizing cosmological parameters listed in the Table, bias parameter, and slope.




Result 1 (Constraints on fy;)

[1- 0 contour] [sensitivity to Ng]

Constraint from +g

7in = 01
o(fu) t
without

magnification CV-limit

1

5 10
1.44 1.46 1.48 1.5 1.52

b, N, [/ arcmin °]
Including y g, improvement of the The constraint is sensitive
constraint is by a factor of ~1.5-2 to shear noise

Constraint on fy; is improved by a factor of ~2
compared to galaxy count alone
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Here, I show the result of Fisher analysis, focusing constraint on fnl.

Left panel shows the 2D error on fnl and bias parameter plane.

Red line show the constraint from CMB prior and galaxy count. blue dotted line show the constraint further adding information from CMB lensing. green dashed line show the constraint from using all spectra. Compared red line with blue line, improvement is only slightly by adding CMB lensing. On the other hand, compared red line with green line, improvement on fnl is by a factor of ~1.5 or 2. Including +γ, or strictly speaking gγ, provides additional constraint on fnl compared to gg alone.

In right panel, we show the sensitivity of noise for shear spectra, plotting constraint on fnl as a function of total number of galaxies. （線の説明） From this, If we use all spectra, the constraint is sensitive to shear noise, and thus shear noise is a key to constrain fnl. 

From these figure, 



Magnification を入れた場合の図もアニメーションで追加


Result 2 (effect of magnification)

[Systematic bias due to ignoring magnification]
- == +0+d+y

Best fit value

fiducial value

1.45 1.46 1.47 148 149 1.5 1.51 1.52

Note: magnification vanishes if s=0.4

Although the constraint is insensitive to magnification,

neglecting magnification effect in theoretical template
cause significant bias on estimating fy;,
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Further, we compute the systematic bias based on Fisher analysis and plot 2D contour on fnl and bias parameter plane for three cases (s=0.4,0.9,1.4).

Note that the magnification effect is not taken into account in the case with s=0.4.

From this figure, the 1-sigma constraint is not so sensitive to the slope.

However, If s=1.4, estimated fnl is highly biased and wrongly detected fnl.


Summary

We explored
(1) how well we can constrain fy; by using all spectra

(2) significance of systematic bias due to ignoring
magnification

We found that

(1) if we use all signals, improvement of o (fy;) is by a
factor of ~2 compared to galaxy count alone.

(2) Although the constraint is insensitive to magnification,
ignoring magnification in theoretical template cause
highly biased estimation on f

If we take into account the effect of magnification,

constraint on fy; is further improved by using all
information obtained from imaging survey of galaxy
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Here, I summarize our work.
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