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Premises

» Please note the following premises for further discussion
on the PFS project.

* The survey program by the PFS collaboration will be
carried out after reviewing processes, under the Subaru
Strategic Program framework. The PFS collaboration will
Include both the Japanese community and international
community.

* PFS will become a Subaru common-use instrument,
available to the entire Japanese community, once the
Instrument is completed.

At the 2010 Subaru Users’ Meeting Jan 19, 2011
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PFS Science WGs
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Science WGs & Mailing Lists

Cosmology WG: Masahiro Takada (IPMU), Chris Hirata
(Caltech), Jean-Paul Kneib (LAM)

Galactic Archeology WG: Masashi Chiba (Tohoku U.), Judy
Cohen (Caltech)

Galaxy WG: Jenny Greene (Princeton), Kevin Bundy (IPMU),
John Silverman (IPMU), Masami Ouchi (U. Tokyo)

AGN WG: Tohru Nagao (Kyoto U.), Michael Strauss
(Princeton)

Mailing lists: pfs_survey@ipmu.jp (89 registrations as of Feb
27, 2012), pfs_cosmology, galaxy, agn, ga@ipmu.jp

Wiki page: http://sumire.pbworks.com
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Science yield requirements

Distance measurements

Dark energy reconstruction
Curvature

Growth of structure

< 3% measurement of D 4(z) and H(z) in each of 6 redshift bins

via BAO (0.8-1.0, 1.0-1.2, 1.2-1.4, 1.4-1.6, 1.6-2.0, and 2.0-2.4)
< 7% measurement of (4c(z) in each of 6 redshift bins via BAO
Measure Qg to < 0.3% via BAO

< 6% measurement of the growth rate of structure in each of 6 bins via RSD

Galaxy catalog requirements

Redshift range

Number density of galaxies
dN/dz of ELGs

Total survey area

Incorrect redshift fraction
Redshift precision, accuracy

Survey geometry

0.8<2z<24(0.8<z< 1.6 minimum)

> 2900 deg™2

ngPy > 1 (0.8 <z < 1.6) or ngPy > 0.5 (1.6 < 2 < 2.4) at k = 0.1h/Mpc
>1400 deg?

<1%

Az/(142) < 0.0007, 1o (o, < 200 km/s)

Width > 7.5 degrees; < 4 contiguously-connected survey regions

Survey implementation requirements

Total nights
Lunar phase

Imaging survey
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Table 2.5: Level 2 Requirements

~ 100 clear nights Wavelength coverage

Number of fibers
Overhead

Dark (1 of 2 visits) or age < 7 days (other visit)
HSC gri data to ~ 26th magnitude AB (50)

Throughput

Fiber aperture factor

Spectrograph image quality

Spectral resolution

Stray light

Read noise

Sky subtraction accuracy

650 < A < 1300nm (650 < A < 1000nm minimum)

2400

< 0.2x the open-shutter time

Average > 22% (red) or > 24% (NIR)

Worst part of band, > 20% (red) or > 18% (NIR)

(Excludes atmosphere, central obscuration + WFC vignetting, and fiber aperture
effect.)

Encircled energy in fiber is > 59% (point source) or > 45% (galaxy, reg = 0.3")
(Equivalent to 0.8” FWHM seeing + 11 pm rms/axis additional aberration

+ 0.12” fiber offset.)

< 14 pm rms per axis (excluding fiber geometric size, pixel tophat, and

internal defocus due to thickness of red CCD)

Red: R ~ 3000; NIR: R ~ 5000 (to resolve out OH lines but limit read noise)
Near OH lines: Lorentzian wings at < 3x amplitude of perfect grating

Diffuse: equivalent to < 2% of total sky brightness spread over detector

< 3 (red) or <4 (NIR) e~ rms per pixel

(If the NIR channel is not reset between exposures, < 4v/2 e~ rms is acceptable.)

< 1% of sky background per 4-pixel resolution element
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— Milky Way: ~70 nights
* ~IM stars (17<V<2I.5mag), ~400 sq.
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 Gaia B2 (V<20) -+

* ~5km/s: a dense sampling of phase-
space up to ~30kpc

— M31: ~30 nights

 Radial velocity and metal abundance for
RGB stars

* 50 pointings; 5 hrs per pointing
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Table 3.2: Summary of Galactic Archaeology Requirements

LR For the Milky Way stars (V < 21.5) and M31 halo (21.5 < V < 22.5)
(R =2000-3000) Velocities to a few km s™!, [Fe/H] to ~ 0.2 dex
A =3800 A to 1 pm incl. Ca IT HK, Ca I, Mgb/MgH, CaT
~ 2400 fibers, ~ 10 stars, ~ 455 deg?

MR or HR For the bright thick-disk and halo stars of the Milky Way (V < 19)
(R =5000 or < 20000) Velocities to a few km s (MR) or ~ 0.5 km s~ (HR),
[ X/H] (X=Mg, Si, Ca, Ti) to ~ 0.2 dex (MR) or ~ 0.1 dex (HR)
A =7100 to 8850 A incl. CaT and a-element lines (MR)
or A =5330 to 5620 A & 8480 to 9000 A (HR)
~ 1000 fibers, ~ 10° stars, ~ 390 deg?

* Medium- or high-resolution 53 Yt~ Dupgrade path®
= ZELIRET. ISR EERETRE
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Table 4.4: Level 2 Galaxy Survey Requirements

Number of science fibers 1700

Field of view 1.3 deg.
Exposure time for flux limits 3 hrs
Fraction of resolution elements above flux limit 50%

Blue Arm

Wavelength coverage (A) 3800-6700
Spectral Resolution, continuum R ~ 400

50 Flux limit, continuum 24.5 AB mag
Spectral Resolution, emission lines R ~ 1300

50 Flux limit, line (04as = 100 kms™!)

10717 erg s71 cm™2

1.8

Red Arm
Wavelength coverage (A)

6500-10000

pectral Resolution, continuum R ~ 300
50 Flux limit, continuum 24.5 AB mag
Spectral Resolution, emission lines R ~ 1300
50 Flux limit, line (0gas = 100 kms™ 1) 7x 1078 erg s~ cm™2
NIR Arm
Wavelength coverage (A) 10000-13000
Spectral Resolution, continuum R ~ 300
50 Flux limit, continuum 24 AB mag
Spectral Resolution, emission lines R ~ 1300 for line calculations
-2

50 Flux limit, line (0gas = 100 kms™!)

8 x 10718 erg s71 cm

Sky continuum
OH line brightness

21.56 mag AB arcsec™2 at 1y at zenith

16.6 mag AB arcsec2 at J—band at zenith

Systematic in sky subtraction o\

Systematic in sky subtraction ¢ sky flux

Overall Sky level determination

Scattered light

0.01 pixel

1%

0.5%

> 21.56 AB mag
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