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Objec0ves	
  

1.  Constrain	
  the	
  angular	
  diameter	
  distance	
  and	
  the	
  Hubble	
  
expansion	
  rate	
  via	
  the	
  BAO	
  experiment	
  to	
  improved	
  
precision	
  and/or	
  in	
  a	
  redshift	
  range	
  complementary	
  to	
  
those	
  probed	
  by	
  other	
  	
  surveys	
  

2.  Use	
  the	
  shape	
  and	
  amplitude	
  of	
  galaxy	
  correlation	
  
function	
  in	
  order	
  to	
  constrain	
  cosmological	
  parameters	
  
as	
  well	
  as	
  the	
  growth	
  rate	
  of	
  structure	
  formation	
  	
  

3.  Together	
  with	
  weak	
  lensing	
  measures	
  of	
  the	
  growth	
  of	
  
structure	
  derived	
  from	
  HSC,	
  improve	
  the	
  cosmological	
  
constraints	
  by	
  calibrating	
  uncertainties	
  that	
  cannot	
  be	
  
resolved	
  by	
  either	
  of	
  the	
  PFS	
  or	
  HSC	
  survey	
  alone	
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PFS	
  Cosmology	
  survey	
  

•  Galaxy	
  targets:	
  OII	
  galaxies	
  at	
  z>1	
  from	
  HSC-­‐Wide	
  survey	
  
•  Color-­‐preselection:	
  g-­‐r<0.3	
  
•  Area:	
  1400	
  deg2	
  
•  Volume:	
  9.3	
  Gpc3	
  
	
  

8 Wide-field spectroscopy with Prime Focus Spectrograph

PFS Cosmology Survey Parameters

Vsurvey Ng n̄g bias n̄gPg(k) n̄gPg(k)
redshift [Gpc/h]3 per field [10�4(h/Mpc)3] bg k = 0.1h/Mpc k = 0.2h/Mpc
0.6 < z < 0.8 0.59 85 1.9 1.18 0.74 0.25
0.8 < z < 1.0 0.79 358 6.0 1.26 2.23 0.74
1.0 < z < 1.2 0.96 420 5.8 1.34 2.10 0.68
1.2 < z < 1.4 1.09 640 7.8 1.42 2.64 0.87
1.4 < z < 1.6 1.19 491 5.5 1.50 1.78 0.59
1.6 < z < 2.0 2.58 598 3.1 1.62 0.95 0.31
2.0 < z < 2.4 2.71 539 2.7 1.78 0.76 0.25

Table 2: From the left: redshift range of each slice, comoving volume (V ), the number of [OII] galaxies per field
(N

g

), the mean comoving number density (n̄
g

), the linear bias parameter (b
g

) and the values of n̄
g

P
g

(k) at k = 0.1
and 0.2h/Mpc. A survey area of 1464 deg2 is assumed. For comparison, the BOSS BAO survey samples 10000 deg2

over 0.4 < z < 0.7, Vsurvey = 4.4 (Gpc/h)3, n̄
g

= 3 ⇥ 10�4(h/Mpc)3, b
g

= 2.3 and n̄
g

P
g

(k = 0.1 h/Mpc) ' 5.

Targets will be color-selected from deep HSC catalog (primarily g, r data with the depth of i ' 26 mag
AB at 5�) imaging from the 1400 deg2 HSC-Wide survey that will be completed before the PFS survey.
The resulting comoving volume of the PFS redshift survey will then be 9.3 (Gpc/h)3, more than twice
that of the SDSS BOSS survey (Table 2). A g � r < 0.3 color cut selects galaxies with a blue rest-frame
UV slope and prominent [O ii] emission whose redshift is su�cient for the Balmer/4000Å break to be
beyond the r band, but for which the Lyman break has not yet entered the g band. Our preliminary target
selection cuts are

22.8  g  24.2 AND � 0.1 < g � r < 0.3 AND NOT (g > 23.6 AND r � i > 0.3). (1)

Fig. 2 demonstrates the e�ciency of this color selection estimated using the COSMOS Mock Catalog
(Jouvel et al. 2011) which estimates [O ii] line strengths from physical parameters (star formation rates,
stellar masses and metallicities) from 30 passband photometric data and zCOSMOS spectroscopic data.

A high spatial number density of galaxies in each redshift bin is essential for accurate galaxy clustering
measures. The COSMOS mock catalog predicts '8000 target per PFS field, in excess of the number of
fibers (2394). The baseline survey strategy plans two visits per field with an exposure time of 2 ⇥ 450 sec
per visit. Table 2 shows the expected number density of [O ii] emitters with secure redshifts S/N � 8.5,
in 7 bins spanning z = [0.8, 2.4]. Using zCOSMOS we find the proposed selection (Eq. 1) achieves about a
75% redshift success rate which we can likely improve in future.

Fig. 3 compares the performance of PFS for sampling galaxies at high redshift with other proposed
surveys. Clearly PFS can deliver a unique dataset of the 3-D galaxy distribution up to z ' 2.4. The
sampling is better than Euclid and DESI and, at high redshift, the linear regime is better samples, allowing
the extraction of cleaner cosmological information.

3.3 Cosmological Constraints with BAO and RSD

For the galaxy clustering analysis, the position of each galaxy is nferred from the redshift and angular
position. A reference cosmological model is thus required to infer distances parallel or perpendicular to the
line-of-sight, (rk, r?) from observed di↵erences between paired galaxies, (�z,�✓). Hence the wavevector
is given as

k?,ref =
DA(z)

DA,ref(z)
k?, kk,ref =

Href(z)

H(z)
kk, (2)
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Forecast:	
  power	
  spectrum	
  

PFS (8.2m) for z~1.5 slice

4m-class tel.

Power of PFS
Best datasets at z>1… before WFIRST (NASA: 2025-)
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Forecast	
  BAO:	
  PFS	
  vs	
  DESI	
  

PFS (Subaru 100 nights)

DESI (4m 500 nights)

forecasts
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Forecast	
  RSD	
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PFS	
  predictions	
  of	
  fσ8	
  :	
  Wide	
  &	
  Deep	
  Aields	
  



¤  End	
  of	
  2015:	
  draft	
  of	
  PFS	
  SSP	
  
proposal	
  	
  

¤  Oct	
  2017:	
  PFS	
  proposal	
  
submission	
  (Japan)	
  	
  

¤  2018:	
  PFS	
  engineering	
  run	
  	
  

¤  Mid-­‐2018:	
  TAC/SAC	
  approval	
  
of	
  the	
  PFS	
  SSP	
  survey	
  	
  

¤  Mid-­‐2019:	
  PFS	
  SSP	
  
commences	
  	
  

	
  

Roadmap	
  

Subaru	
  Strategic	
  Program	
   Subaru	
  Strategic	
  Program	
  OCEVU	
  zSurvey	
  (LAM)	
  

Preparation:	
  	
  

¤  Spectrograph	
  

¤  Spectroscopic	
  
pipeline	
  

¤  Survey	
  strategy	
  	
  

	
  

Exploitation:	
  RSD,	
  BAO,	
  	
  
lensing/clustering	
  


