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e.g., Welnberg et al. 2004: N-body + semi—analytic Simulation




VLT [Z& %5380 Lyman Break Galaxy 933t H—~A
z=2~3 ~1000 galaxies Bielby et al. 2010
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Redshift 3.1: distribution of ~1500 Lya emitters
200Mpc (comoving)
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FiG. 1.—Map of the galaxy distribution in right ascension and velocity in the 12° strip limited by My, < 15.5. The dedination vange is 2675 = & z 3875, This
map contains 1761 galaxies.

De Lapparent et al. 1988




Redshift 3.1: distribution of ~1500 Lya emitters
200Mpc (comoving)
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of LBGs

Metallicity dependence of UV stellar spectra
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z 4 LymanBreak Galaxies
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Foreign Interest in WFIRST-AFTA

02-13-15 WFIRST-AFTA SDT Final Report Briefing to P. Hertz 44



Interests by Foreign Groups for
Potential Contributions

Japan

— WEFI: Could provide coordinated ground-based observations (wide and deep spectroscopy and
deep optical imaging) and microlensing/galactic bulge science imaging processing pipeline &
precursor ground observations

- CG{!I: Ilnterested in a polarization module, mask fabrication, analysis/algorithm support, PIAA
module

Canada
— Strong science interest in SN and WL surveys as well as coronagraphy

—  WEFI: Interested in the IFU, FGS, photometric calibration (pre-flight or flight), UV/blue wide-field
instrument

— CGl: Interested in the IFS, EMCCDs, LOWFS, filter/mask wheels, data reduction pipeline, data
processing, and archiving
UK and Europe

— WEFI: Interested in the IFU and opto-mechanical systems and associated electronics, ground
processing of spectroscopy data, image/data processing and analysis pipeline, lenses and
mounts, and calibration hardware

- CGl:

Expertise in flight instruments, high contrast test bed for testing coronagraphs and post-
coronagraphic techniques and detector technology

Interested in LOWFS design, optical element, CCDs and associated camera
Korea

— No formal statement in the report, discussions are at the very early stages, but strong interest &
possible funding, likely centered around the HgCdTe detectors

02-13-15 WFIRST-AFTA SDT Final Report Briefing to P. Hertz 45



HFRULRE D S

wmﬁﬁs*r Initial Thoughts on Foreign
Contributions
« WFI
— |FU: Canada, Europe
— FGS: Canada

— Opto-Mechanical Systems: Europe

— Calibration system: Canada, Europe

— Data Processing: Canada, Europe, Japan
— Ground-based observations: Europe, Japan

- CGI
— IFS: Canada
— Detectors: Canada, UK
— Filter/mask wheels: Canada
— Operational algorithms: Japan
— Polarization module: Japan

Study Office is preparing a recommendation that balances the

advantages with the associated risks

02-13-15 WFIRST-AFTA SDT Final Report Briefing to P. Hertz 46
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@ Subaru HSC SSP (720197?)
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PFS + WEIRST Sciefce

WFIRST for PFS ( DEIMOS#H B & CANDELS)
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Capabilities

Imager

Filters:

Grism:

IFU:

Coronagraph:
Imager:

IFS:

Field of Regard:

02-13-15

0.76-2.0 microns 0.28° FoV, 0.11" pixel scale

z (0.76 - 0.98), Y (0.93-1.19), J (1.13-1.45), H(1.38-1.77),
F184 (1.68-2.0), W149 (0.93-2.00)

1.35-1.89 microns 0.28° FoV, R=461%, 0.11" pixel scale

0.6-2.0 microns 3" & 6" FoV, R~100, 0.075" pixel scale

0.43-0.97 microns 1.63" FoV (radius), 0.01" pixel scale, 1k x 1k
EMCCD, 107 final contrast, 100-200 mas inner working angle
0.60-0.97 microns 0.82" FoV (radius), R~70

54" - 126° 60% of sky

WFIRST-AFTA SDT Final Report Briefing to P. Hertz 22



DRM Yields

Attributes WFIRST-AFTA Yields

Imaging survey J~ 27 AB over 2200 sq deg
J~29 AB over 3 sq deg deep fields

Slitless spectroscopy R~461A over 2200 sq deg

Number of SN la SNe 2100 Yo z=1.7

Number galaxies with spectra 2x10/

Number galaxies with shapes 4x108

Number of galaxies detected few x 10°

Number of massive clusters 4x104

Number of microlens exoplanets 2600

Number of imaged exoplanets 10s

02-13-15 WFIRST-AFTA SDT Final Report Briefing to P. Heriz 23



WFIRST vs Euclid

Detailed 3D Map of Large Scale
Structure at z =1-2

|
|
! 1 Large scale structure simulation showing 0.1% of the
] total WFIRST-AFTA Galaxy Redshift Survey Volume
]
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Large scale structure simulations from 2013 SDT Report — courtesy of Ying Zu 015/7/10 34

Thin and thick red circles mark clusters with masses exceeding 5 x 10%3 M., and 10** My, , respectively



WFIRST-AFTA &A1 E DR

Wide-Field Instrument

« Imaging & spectroscopy over 1000s of sq. deg.
» Monitoring of SN and microlensing fields

« 0.7 — 2.0 micron bandpass

« 0.28 deg? FoV (100x JWST FoV)

- 18 H4RG detectors (288 Mpixels)

- 6 filter imaging, grism + IFU spectroscopy

Coronagraph

» Imaging of ice & gas giant exoplanets
- Imaging of debris disks

» 400 - 1000 nm bandpass

- =109 contrast (after post-processing)

= 100 milliarcsec inner working angle agoﬁ}gﬂ am ..
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= High Latitude Survey (HLS)
2200 H . #&1% (YJH) +45¢ (R7800)
Y<20. /., J<26.9  H<26. 7/

“H}

F184W<26. 2

+ Supernova Survey
b, 9, 27 AE (DMW)
T =—4") 7+ IFUa3 (R7100)
(TR S) H<28.9 (deep)
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