r for High-Redshift

{lohoku University)
on behalf of

WISH Worki

http://www.wishmission.org/en/index.html




WISH Working Group and Meetings
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What is the Reionization Era?
A Schematic Outline of the Cosmic History
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A schematic picture Robertson et al. 2010
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WISH Optical Layout

Primary mirror M 1

| Focal plane
| Cold Stop
= ‘ \ Flat Mirror
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Focal Plane....

Diffraction Limited Image at |-5um

R=0.2,0.325,0.4 deg @ 1.25um
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FEBA/NTA—S

RE 123y #9850 FAL A
£ [EHEER 0.15” (1um), 0.30” (2um), 0.45” (3um), 0.75” (5um)
B> 71)>4 0.155”/pix (18um pitch) optimized at 1.5um (FWHM ~ 0.23”)
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[LEsigJ4)LR 6% Filter0 - Filter5 (1.0, 1.4, 1.8, 2.3, 3.0, 4.0um)

P - pEE I LB (FTay)

FXEE 1h 26.5-27 AB mag (30) @ FilterO-Filterd
25.7 AB mag (Filter5)
20h 28-28.5 AB mag @ FilterO-Filter4

RATTEMHENRK 300secr.m.s. 0.05” (goal) [< 0.07”]

FATTESRE =BARMAEL, 6 ~ 30-40F T ~50 days/year LI E
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HST UDF

e

~ JWST
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Survey Strategy

WISH:

set of 6 broad-band filters + 5 custom filters
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Zodiacal Light = 3x Ecliptic Pole
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WISH: Survey Strategy

A Base-Line Survey Plan

Depth (30) Area Example of the Filters
(AB mag) (a plan, to be determined)
Ultra Deep Survey | 28 100 deg? 1.0,1.4,1.8,2.3,3.0
(UDS) um
+ Filter 5 28 10 deg? 4.0pum

24-25 1000 deg? 1.4,1.8, 2.3
Extreme Survey 29-30 0.25 deg? 1.0,1.4,1.8

UDS 1500days (with 50% overhead)
UWS 50-60 days Filter5 150 days
ExS 20 days/FoV

Nominal Five Years



Expected number of high-z galaxies in 1deg?

Cases for empirical evolution (solid lines)
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WISH Science Goals

Expected number of the observed
very high-redshift galaxies

Number Density [objects per 1 deg?] for AB < 28.0
redshift | No Evolution | Empirical SAM DMH
1.0um-drop | 8-9 4,000 1,700 630 850
1.4um-drop | 11-12 | 2,400 100 50 4.1
1.8um-drop | 14-17 | 1,200 0.72 1.1 0.003

Numbers for 1 deg? , <28AB

Galaxies bright enough for deep spectroscopy
with ELT + AO spectrograph




WISH: Survey Strategy

Surveys achieved within ~1000 days (50% overhead)

WISH can detect
~10* galaxies at z=8-9,
~103* galaxies at z=11-12,

and
~50-100 galaxies at z=14-17

Many of them are feasible spectroscopic targets



apparent magnitude [mag]

peak magnitude as a function of redshift
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WISH type-la SNe

Ultra Deep Survey 3-4 band AB28mag
N=5-10 times/year (@z~1 ... At~10 days)
=» magnitude limit 27.1 (N=5) — 26.8 (N=10)
1mag margin: m<26.1(N=5) m<25.8(N=10)

Rest-frame | Band Rest-frame H Band

N=5 z=0.2-2.2 z=0.-1.4
2000 SNIa in 80 deg? |2000 SNIa in 170 deg?

10 z=0.2-1.6 z=0.-1.0
2000 SNIla in 22 deg? |2000 SNIa in 67 deg?

N
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20 deg. against the Sun, O deg. toward the Sun
(Equatorial coords)
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Min. 42 days. Max. |80 days.




e &R AT RE R X

30 deg. against the Sun, 0 deg. toward the Sun
(Equatorial coords)

Decl.(2000)

R. A.(2000)

Min. 62 days. Max. |80 days.



ER75> (TBD)

Ultra Deep Survey ~1500days 100deg?,28AB
Ultra Wide Survey ~50-60 days
Extreme Survey  ~20-30 days

+

Narrow-Band Campaign

Grism Campaign

n

Galactic Survey / Bulge Campaign
Extra-solar Planet Campaign
Solar-system Campaign



WISH Schedule (WGIZZE)
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WISH {th D KB 3

18] & D LE B

# 14.1.3 Euclid , WFIRST #mRMRET v > /L& WISH O g

Euclid WFIRST WISH
Mirror 1.2m 1.3m 1.5m
Wavelength Coverage 0.9-2um 0.8-2um 1-5um
FoV 0.5deg” 0.3deg’ 0.23deg?
Pixel Scale 0.3arcsec 0.18arcsec 0.155arcsec
Num. Pixels 64Mpix 144Mpix 128Mpix
Filters YJH 4BB 6BB+NB
Survey Area Deep 40deg? ? 100deg’
Survey Depth Deep 26AB ? 28AB
Survey Area Wide 20000deg® HL >2500deg” >1000deg?
Survey Depth Wide 24AB 25AB 24-25AB
Dark Energy
Primary Science Dark Energy Exoplanets First Galaxies
QSO

.

IVIAVREE

K>2k 14



Overall Paremeters

Launch Date (plan)

NET 2017

Mission Life Time

> 5yr
H-ITA
Launcher 4/4D-LC lower case (Cd&llllﬁlilaeu?cLaUSnchLg)&
PAF 2360S ’

. Launch Configuration
Size ®3.3m x 5.2m Including the startracker
Mass @launch (WET) 1.3t margin 0.2t
Orbit Sun Earth L2 Halo

SAP power
Power Max 1.2 kW 1.6kW (BOL)
1.4kW (EOL)

Mission Part

Optics

M1 @1.5m ellipsoidal
M2 0.28m hyperboloid
M3 ¢0.41m ellipsoidal
Deff..]limit at 1-5pm

Fov ¢0.2-0.7deg
0.”15,18um/(pixel)

* Cooled to 100K

» flat mirror also works as the cold stop

» light going through the flat mirror hole: option
- slitless grism spectroscopy at 1-2.5um

Focal Plane Arrays

HgCdTe (HAWAII-2RG)
2K x 2K 32 chips (128Mpix)

0.9-5.3um
1pixel=18pm

Filter Exchanger

Flip-type exchanger
11 filters + Cold Shutter

Test module pass the robustness test
(120K, >100000 moving) and oscillation test

Cooling

M1 100K

Other telescope and instrument
structure: 80-100K

Detector 40-50K

Passive radiative cooling

No mechanical cooler




BUS

Fixed, 2 wings

SAP 1.6kW (BOL) 1.4kW (EOL)
Sun shield Al panels +MLI 30/30 SPICA R&D heritage
] ”internal accuracy” (w/o thermal flexure)
Positional STT IRU Strap down system <0.03” r.m.s. (300sec)
Control RW high accuracy
(tork-balance ) Guiding using the science arrays

— R T r— 2 5
Thruster fuel >162kg ®504mm tank 4

thruster 3Nx8 23Nx4

' X-band (Data, 16Mbps),

Data link S-band (telemetry)

Data processing

BUS < 50Mbps
(Space Wire)
DR 48GB x 2

Ka-band (32Mbps): option
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