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JAXA  (Japanese Space Agency) 
      ISAS (Space Science Institute)

Steering Committee for Space Science

Working Groups for R&D 

Mission Proposal

Mission Definition Review 
System Definition Review

WISH 
~ $1.2M in total

  Recommend Candidate Mission to ISAS
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Basic Plan: 6 Broad-band filters
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WFIRST filters

WISH 
broad-band 
filters
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WISH Campaign Science Cases  
（<20% of Mission Lifetime）
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WISH Science Workshop 
2013 December

http://wishmission.org/sciws2013/Welcome.html 
 (or google, “wishmission” and check the banner) 



High-z High-Luminosity SNe

photometric candidates 

spectroscopic sample; 

many events show late-time  

supernova emission  

From Jeff Cooke    
WISH Science WS 2013



Tanaka, Moriya, Yoshida et al. (2013)  
from Naoki Yoshida WISH Science Workshop 2013

WISH UDS >100 z>6 SNe 



WISH and First Quasars

Nobunari Kashikawa  WISH Science Workshop 2013 
And update in 2014 August

~100 z~7 QSOs and ~10 z~9 QSOs in UDS and UWS



WISH and First Protoclusters

Jun Toshikawa, Nobunari Kashikawa 
WISH Science Workshop 2013 
And update in 2014 Aug

UDS-like mock catalog 
of z~8 galaxies

>4" peak (LBG m<28) 
~10-14Msun @ z=0 
0.6/deg^2
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WISH for Narrow Band

Taddy Kodama   WISH Science Workshop 2013



Masayuki’s WISH Mock Catalog (m~28 mock catalog）

WISH+HSC Photometric Redshift

Masayuki Tanaka  WISH Science Workshop 2013



WISH  
in Japanese Astronomy Roadmap

Subaru 
Wide-field deep imaging 
Opt ! NIR 
Higher redshift 

Larger aperture 
NIR sensitivity 
NIR resolution

Akari

WISH

TMT

Strong Synergy 
Complementary 
WISH imaging 
+TMT spectroscopy



Complimentarity with JWST (NIR imaging)

JWST NIRCam 
    2x2.2x4.3=19 arcmin2 

JWST NIRRIS 
    2.2’x2.2’= 4.5 arcmin2 

WISH VWFI 
850 arcmin2 = ~40x NIRCam 
dedicated

Assuming the natural background-limited observations, 
‘Survey speed’ (time to observe same area with same S/N ratio) is: 
      Point Sources   JWST  NIRCam   =   9 x 
      Extended Sources (fixed large aperture)  WISH = 2x  (shorter wavelength)  
         many  high-z (bright) galaxies may be extended to ~0.2-0.5” 



Hubble 
0.1-1.8µm 

Spitzer IRAC 3-10µm

Akari IRC NIR 2-5µm



Euclid  
0.4-1.8µm

WFIRST 
0.6-2µm (option -2.4µm)

WISH 
1-5µm

Wide field 
dedicated



Euclid WFIRST WISH
Mirror 1.2m 2.4m 1.5m

Wavelength Coverage 0.9-2µm 0.8-2µm 1-5µm
FoV 0.5deg2 0.28deg2 0.23deg2

Pixel Scale 0.3arcsec 0.11arcsec 0.155arcsec
Num. Pixels 64Mpix 4RG,288Mpix 128Mpix

Filters YJH 4BB 6BB+NB
Survey Area Deep 40deg2 ? 100deg2

Survey Depth Deep 26AB ? 28AB
Survey Area Wide 20000deg2 HL >2000deg2 >1000deg2

Survey Depth Wide 24AB 26-27AB 24-25AB

Primary Science Dark Energy
Dark Energy
Exoplanets

QSO
First Galaxies
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Base Design Model 
!  1.5m light-weighted glass primary mirror 
!  CFRP structure @90-100K 
!  Diffraction limited image at 1-5µm over the flat focal plane 
!  H2RG 32x2kx2k 128Mpix 
!  0.155”/pixel(18µm-pitch), 850arcmin2/FoV 
!  Light weight: 1.4t (WET)  (w/o optional spectrograph) 
!  optional spectrograph (collaboration with French group) 
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WISH Optical Layout 
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WISH Optical Layout 

W!

W@$
Wh$

I6+2$L.67$
;+(.$W30060

\/*0*$34$($^*(&@$
:/35/$-6$4.0@/6+*(3-/.$
\/06[-/$./*$



R=0.2, 0.325, 0.4 deg  @  1.25um

@ 2.2um

Focal Plane

4 x 2kx2k  FPA

R(in)=0.2deg

R(out)=0.45deg
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Secondary 

Secondary  Support

Primary Mirror

Primary Mirror 
Support

Array Radiator
Support structure

Optical Bench

Support Structure

Filter Exchange System

M3, Flat M



Array Radiator

Optical Bench

M3

Cold Stop

Focal Plane

Grism  
(option)

Filter Exchange Unit

Spectrograph 
using the “straight” beam
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Current Status 
!  JAXA/ISAS WISH Working Group since 2008 (pre Phase A) 
!  More than 20 astronomers/engineers have been working for R&D 
!  JAXA/ISAS R&D budget (~1M$, without including man power cost) 
!  WISH Mission Proposal Draft  distributed (500pages, in Japanese, 
2012)  
!  Potential international Partners: SAO (USA), LAM (France), Canada 
!  Proposed Schedule: 2014 Mission Definition Review, 
        2016 System Definition Review,  Launch by early ~2020’s  
!  JAXA Cost Cap  (incl. launch, operation, data facility)  ~300M$   
                          + any external budget (international collaboration / 
NAOJ) 
        launch: HIII dual launch  ~ $30-50M  
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Overall Paremeters

Launch Date (plan) NET 2017 Mission Life Time  
> 5yr

Launcher
H-IIA  
4/4D-LC lower case
PAF 2360S

Capable to launch 1.5t 
(dual launch, SE-L2)

Size φ3.3m x 5.2m Launch Configuration 
Including the startracker

Mass @launch  (WET) 1.3t margin 0.2t
Orbit Sun Earth L2 Halo

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

Mission Part

Optics

M1　φ1.5m ellipsoidal 
M2　φ0.28m hyperboloid
M3 φ0.41m ellipsoidal
Deff..limit at 1-5μm
Fov φ0.2-0.7deg
0.”15／18μm(pixel)

・Cooled to 100K 
・flat mirror also works as the cold stop
・light going through the flat mirror hole: option
・slitless grism spectroscopy at 1-2.5μm 

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

 0.9-5.3μm 
1pixel=18μm  

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

SAP Fixed, 2 wings
1.6kW (BOL) 1.4kW (EOL)

Sun shield Al panels ＋MLI 30/30 SPICA  R&D heritage

Positional 
Control

STT-IRU Strap down system
RW high accuracy
（tork-balance ）

!”internal accuracy” (w/o thermal flexure) 
<0.03” r.m.s. (300sec) 

Guiding using the science arrays

Thruster
一液触媒式ブローダウン方式
fuel >162kg 
thruster 3Nx8 23Nx4

"504mm tank　4

Data link

Data processing

X-band (Data, 16Mbps), 
S-band （telemetry）
BUS < 50Mbps 
(Space Wire)
DR 48GB x 2

Ka-band (32Mbps): option 
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WISH and ELTs
TMT 1h spectroscopy 
(between OH lines) 

R~4000 

200mas aperture 
10h, R~400  
AB~28 ! S/N~3 

TY


