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H Today's agenda

) My study

- Lya-emission Cross-correlation Intensity Mapping

© Absorption line studies with
Cross-correlation Intensity Mapping
- Review of "Croft et al. 2018"
- Lyo-forest Cross-correlation Intensity Mapping
- Future study



INTRODUCTION

Absorption vs. Emission
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INTRODUCTION

Cross-Correlation Intensity Mapping
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1. MY STUDY : ANALYSIS

Data

The Hyper-Suprime-Cam Strategic Subaru Program

(s18a data release)
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1. MY STUDY : ANALYSIS

Cross-Correlation and systematics

Cross
Correlation =

Eim O LAE
G-drop galaxies
= ! Wr4 ri] - [ ! Wr4 m]
S [ZT’iwr’i o LAE 2uriWri - G—drop
} Test for All systematic errors
Source position Coﬁ;?as:ion Intensity Map ® PSF

G-dropout NB Images } ,
® Sky subtraction
(z~4) X (NB816, NB921) ® Unknown systematics
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1. MY STUDY : RESULT

RESULT
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® Consistent with Lya Halo studies at < 20 pkpc scale
® More extending to ~ 100kpc




1. MY STUDY : RESULT

S$18a data release

le-17

4 I told some of you dn‘ferent result from HSC-SSP s17a release

Kakuma et al.
in prep.
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1 HSC-SSP s18a data was released this summer
® Difference : Global Sky Subtraction

global Sky subtractlon

-y

» Large mesh grid size

» Estimate sky revel beyond each
patches

v' May be better than previous
method... (still checking)
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1. MY STUDY : DISCUSSION

Origin of diffuse Lya emission

Lya Ha >
UV (continuum)
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d Many possibility and (s noise]
Many explanation

(observation & simulation)

— Mean Stacked
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— Median Stacked (w/ noise)
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v" We need multiple information
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2. Absorption line studies with Cross-correlation Intensity Mapping : Croft et al. +18

Croft et al. 2016

1 Cross-correlation between
Lya emission (SDSS fiber spectra) x Quasar

_2)

" Croft +16
| ® Extended Lya emission to ~15 cMpc

em™® 87! arcsec

® Clustering of galaxies
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d Problem
> Very high pgr (~0.3 @ z = 2.5)

» Light from other quasars spatially clustered can contaminate
nearby galaxy fibers

» Revised in Croft et al. 2018
A



2. Absorption line studies with Cross-correlation Intensity Mapping : Croft et al. +18

crOft elt al. 201 8 Croft +18 Lyo forest x Quasar

3 Cross-correlation between P forestmemisaen
Lya emission x Quasar and =2l ‘.
: :
Lyq foreSt x Quasar T"‘ o I 8y %: i ++ “D’ '“ | I} : ! -
® Lya forest : a tracer of the density field ¢ - P it
> Sensitive to very large scale 2% Model signal from ‘.
. 1%‘) ~Observed fluxs [ galaxy clustering |
by = o D, Wrilulr O = — — 1 R
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. ' Lyo nebulae | oo e
® No detection Fltted Continuum ® BOSS DR12
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2. Absorption line studies with Cross-correlation Intensity Mapping

Future study

d We can cross-correlate with ANYTHING.

® Absorption line x
Quasar, Galaxy, emission (Lya, metal line), e.t.c.
d Synergy between absorption and emission

® |arge scale matter distribution and physical condition

€ Ongoing or upcoming survey
» HETDEX : 420 deg?, 350-550 nm '
> LAEPAU : 100deg?, 40NB+5BB,450-850nm [

> J-PAS : 8000 deg? 56 NB @

» SPHEREX : Allsky, spectra, resoluton: 6" S B 1 SPHEREX

‘ L P R :

RS B ’

I Iee lluminating the®Darkness ™ * =
Hobby-Eberly Telescope Dark Energy Experiment X

@ Already available data . J-PAS

¥ Javalambre Physics of the Accelerating

> SDSS ﬁber' Suba ru NB, etc. Universe Astrophysical Survey




Summary
€ My study

d NEW sky estimating method
® Still checking now
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d We needs multiple information

Kakuma et al.
in prep.

10 100 - ~71000
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© Absorption line studies w/ Cross-correlation Intensity Mapping

d Complemental study to trace a matter density distribution

® Abs. : neutral gas, Emi. : ionized gas (+ neutral gas)

d Many available and upcoming valuable data-set




