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FastSound: A Brief Overview

» FastSound:

» Fast: FMOS BEIRENIER (Ankoku Shindou Tansa = Dark Oscilaltion
Survey)

» Sound: Subaru Observation Understanding Nature of Dark energy)

» A large galaxy redshift survey at z~1 using Ho by Subaru/FMOS

» PUrpose:
» precise measurement of the geometry ot the universe at z~1
» precise P(k) measurement including BAO — Da(z), H(z)
= Da(z): angular diameter distance, dr/d o
» H(z): the Hubble parameter, dr/dz
» constraint on the nature of dark energy (w, dw/dt)



FastSound: A Brief Overview (2)

» [wo iImportant parameters tor P(k) measurements: V. and n

» survey volume, V
= \/ >~ 1 Gpce3 required for BAO detection
» 300 deg? ~ 1 Gpe3 forz=1.0-1.4
= FMOS Survey Power ~ 100 (Nnight/100)(Nfov-day/D)  deg?

» galaxy number density, n

= NP >~1 required to suppress the Poisson error below the cosmic
variance

= NP>~1 satisfied by the FMOS fiber density (400/FOV, 30 arcmin
diameter FOV)



Comparison with past redshift surveys

= Survey Volume

» comparable to SDSS by 100 deg?, to SDSS LRG by 300 deg?
= Galaxy Number

« 2dF  ~220,000 (e.g. Percival+'07)
» SDSS main ~500,000  (e.g. Percival+07)

DSS LRG ~50,000 (e.g. Eisenstein+'05, detection of BAO at S/N~3)
« FMOS  ~200,000 (Nfov-day/9) (Nnights/1 O0) Teff

effective survey volume (small scale limited by Poisson noise)

T 1 T T T T 1 . - '

SDSS LRG (z=0.16-0.47 3816deg")
FMOS (z=1.0-1.4 300deg”)
FMOS (z=1.0-1.4 30deg”):
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™
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=
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Comparing with other future BAO projects

= WiggleZ
= 4m Anglo-Australian telescope, AAOmega spectrograph
» 220 nights during 2006-2009
= 400,000 emission line galaxies, 1,000 deg?

» z~0b5-1.0

x» SDSS-III BOSS

= 2009-2014
= 1.5M luminous red galaxies; 10,000 deg?, z ~ 0.3-0.7
= Lya forests of 160,000 quasars at z ~ 2.2-3

« HETDEX (Hobby-Eberly telescope Dark Energy Exp.)
« 2010-2013
» Ly emitters at z=1.9-3.5

= /50,000 galaxies, 420 deg?

» WEMOS”-like”
x > 201 X7



FastSound Design Status

» The Key Issues:

« Which imaging survey should be used to select targets for
FMOS?

» How to select the target galaxies from photometric
information?



Possible Choices of Imaging Data Sets

» Existing/Completed Surveys
» CFHTLS Wide 170 deg? (170 deg?, u*g’rii'z)
» RCS2 800 deg? (g, r’, z (+17)and GALEX?)

= Future Surveys?
» PanSTARRS

« VVST/VISTA
» Still others?



RCS2 (Red Sequence Cluster Surve

» 830 deg? in total, 13 patches
» mag limit:

x g'~25.3 (4 mins exposure)

» r'~24.8 (8 mins exposure)

x 7~22.5 (6 mins exposure)

« | available (H. Yee, private comm.)
» GALEX
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Target Selection Simulations

» Simulations using SDF & SXDS photometric data sets underway
= Sumiyoshi, Totani, Glazebrook et al.

» 9 band photometry (BVRIizJK,3.6,4.5um) in ~1deg= fields

» Estimating Ha flux from photometric redshift fitting

» calibration of “photometric” line luminosity by using SDSS data
set

EASaT R SXDS

Eie .":. e s optical X-ray
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Abstract

Efficient selection of emission line galaxies at z ©~ 1 by photometric information in wide field surveys

= Sumiyoshi+09, arXiv:0902.2064




Simulating Target Selection

» RCSZ: two color selection by gr'z
» CFHTLS Wide: u*g'ri'z. five band photo-z




Target Selection Simulation: Results

» typical success rate of ~30-40% can be achieved both for

RCS2 and CFHTLS-W

» |ine flux detectable by FMOS

» correct redshift range

» b~1.5, a crude bias estimate from galaxy stellar mass
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' CFHTLS Wide
RCSZ s :
60min 45min + 15min overhead)

MOS redshift range

1.5
Redshift (SXDF)



Fisher Matrix Study about BAO Detection

« CFHTLS Wide:
» 170 deg?, 130 nts, 45min exposure + overhead 15min
» D A: 3.9%, H: 4.4%, alpha: 4.5%, BAO detection = 2.1sigma

= Limited by the survey area (170 -deg?), ~100 nts will be sufficient
but BAO detection S/N <=2

» RCSZ:
x 340 deg=<, 130 nts; I5min exp. + overhead 15min
« D A:3.4%, H: 3.8%, alpha: 3.9%, BAO detection = 2.5sigma
» 830 deg?, 330 nts, 15min exp. + overhead 15min
x DA 2.2%, H: 2.4%, alpha: 2.5%, BAO detection = 3.9sigma

= (80% fine weather assumed in the number of nights)



An example of w-w’ constraint

2dF+SDSS

+ FMOS (BAO)
+ FMOS (Full Shape)

WCDM model
W(Z) =wWg + W, Z/(1+2)
Parameters: ( wg, W, )

Other cosmological
parameters are fixed.




My Personal Opinion

» RCS2 should be the primary option

» we can start FastSound survey soon once FMOS becomes In
commission

» a large total area sufficient for BAO detection
» selection efficiency needs to be checked by real data

» CFHTLS-W as the second/back-up choice
= |[imited by volume/area, BAO detection with >2 sigma difficult

= Still other options? new 1dea?



Next Steps

» Test of target selection by “real” data
= Engineering/GT observations

= preliminary observations of CEFHTLS-Wide field have been done
in May 2009 run, though data quality i1s hot good

Decision of the imaging data set

Determination of exact target selection efficiency, selection function
(redshift distribution)

More realistic estimate/simulation of P(k)/w detemination power and
systematic uncertainties

= realistic FMOS window functions

= photometric errors, fiber positioning errors, ...

= N-body simulations (Naoki Yoshida, Ryuichi Takahashi, ...)
= BAO systematics (Taka Matsubara, ...)

submit the formal proposal to Subaru



Expected Timeline

» Eng. runs and GTO for test of target selection
x» next eng. run scheduled in Oct-Dec 2009 (6 nights)

» GTO likely starts from S10A (Feb. 2010-)
» hormal/intensive open use deadline tor S10A: early Sep.

» Real survey from S10B or later?
x relation to the SSP-proposal?



Items to be discussed

» [maging survey data choice

» Relation to the other science programs
= combined SSP (galaxy evolution + BAO)?
» separate and independent SSPs for gal-ev and BAO?
« SSP for BAO and Intensive Program for gal-ev?
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RifaRZEDIRET | REBRY I 2 b —

» Beyond the Fisher Matrix Analysis

» ZRINEHIR
» IHEMR selection function; survey volume geometry
« photometry OEE
» reconstruction of P(k) andlikelihood analysis

\!




RCS2/CFHTLS MUNDIRY — XA {EFE D FIEE!”

» RCS2 [FASEEATED . RS DATHNE LRGN

« CFHTLS-Wide (& 3EZS DD Theld 5 £5ERB DAL
= 100 nights © BAO #&HH S/N = 2
« INBUERBEBRALCTE. A& (170 deg?) limited ©5 & A0

» KDEWRERT — N1 DOFB?
» UKIDSS
x ~4000 degz, KVega = ]84, 5%3— %?
» KIDS/VIKING by VST/VISTA
x ~1000 deg? DRV — XA EtiH|
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