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— Physics of the Universe
* Dark Matter
* Dark Energy

e Inflation
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Sloan Digital Sky Survey (SDSS-LII) (2000-2008)
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a. The BAO technique has only recently been established. It is less affected
by astrophysical uncertainties than other techniques.
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_ BOSS BigBOSS SuMIRe PFS

Telescope 2.5m 4m @KPNO 8.2 Subaru Tel.
Pre-imaging survey SDSS PTF (1.2m) 2?? HSC+

Redshift 0.2<z<0.6 0.2<z<2+2z~3 0.6<z<1.6 (+z<2.5)

Sky coverage 10000 deg”2 14000-24000deg”2  ~2000 deg”"2
Field-of-view 7 deg”2 7 deg”?2 1.8 deg”2

Fiber density (per deg"2) 143 714 1333

Number of fibers 1000 5000 2400

Wavelength range 360-1000nm 340-1130nm 600-1100nm (380-1300nm)
Spectral resolution 1600-2600 2300-6000 ~3000

Target galaxies LRGs LRGs+[OII] emitters ~ LRGs + [OII] emitters

- BigBOSS (4m)= [+ \F—~4
e PFS (8m)= iR+ (L&) LYY —~< A (HSC)
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| Dark Energy Survey (CTIO 4m, Chile; i~25)
7/, Pan-Starrs (PS1) (1.8m, Hawaii; i~23)
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Pan-Starrs (1.8m, 37
survey over 3 years;
1~23-24)

DES (4m; 5000 sq.
degrees; i~25), almost
no overlap with SDSS

Hyper SuprimeCam
Survey (2012-)

~1500 sq. degrees
grizy (1~26)

Overlap with SDSS,
ACT, UKIDSS, ...
Need 10 nights to cover
500 deg”2 with igz
(1~25)
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n, : mean number density of galaxies
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PFS BAO(Z LB SR D E R E

Redshift Volume # of galaxies Number density nP
(h3 Gpc3) (per ﬁeld) (h* Mpc) @k=0.1hMpc!

0.6<z<0.8 3x104 1.5 1.4
0.8<z<1.0 1.1 292 3x104 1.5 1.2
1.0<z<1.2 1.4 495 4x104 1.5 1.3
1.2<z<1.4 1.6 565 4x104 1.5 1.2
1.4<z<1.6 1.7 600 4x104 1.5 1.0

Total # of target galaxies per 1.8 sq. degrees=2164

o A—4 IR 0.6<2<1.6~1.7IZF T BLRGs + 1EHR([OII]) R
Al 0.6<z<1.6~1.7
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BigBOSS Tl ?

Table 2.3: Expected galaxy density distributions and resulting signal power to shot-noise
power ratio at k = 0.2 h Mpc~!.

From BigBOSS proposal

z dn/dz1ra dn/dzgrc dn/dV rra dn/dV grc nPyo
(sq. deg.)™! (sq. deg.)™! (107*h3Mpc™3) (10~*h3Mpc ™)

0.15 47 247 2.78 14.63 2.56
0.25 117 148 2.78 3.50 1.44
0.35 209 69 2.78 0.93 1.18
0.45 314 120 2.78 1.07 1.20
0.55 426 429 2.78 2.80 1.38
0.65 443 888 2.28 4.58 1.36
0.75 533 1359 2.28 5.82 1.49
0.85 541 1712 2.00 6.32 1.43
0.95 435 1654 1.42 5.41 1.11
1.05 289 1284 0.86 3.80 0.73
1.15 104 941 0.29 2.57 0.37
1.25 0 680 0.00 1.74 0.18
1.35 0 582 0.00 1.41 0.14
1.45 0 630 0.00 1.45 0.15
1.55 0 592 0.00 1.31 0.13
1.65 0 424 0.00 0.91 0.09

A fewer density of galaxies
than required for BAO at z>1
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Again, in BigBOSS case
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Figure 2.2: Expected fractional uncertainties in the power spectrum for bins of Ak =
0.02h~! Mpc (indicated by points). The curves represent different redshift bins z < 0.5 -
green, 0.5 < z < 0.9 - blue, 0.9 < 2 < 1.3 - red, z > 1.3 - black. The gravitational growth
function is best constrained on scales k > 0.05h~1 Mpc (smaller than 200 Mpc).
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P, (k) « (shear—galaxy> o bP, (k) _ \ /\ B -
3.9 - T o | background gals
1 (from HSQ)
Survey Area=2000 sq. degrees ]
3 (HSC-WL + PFS galaxy P(k)) ]
linear bias prediction
2.5
g 7 gals with redshifts
1(from PFS)
1.5 - BAOXR T — )L CEIRIE/NA TR ETILILIRHE
- b(k)E5% L NIL THIETES
- Pk) DIRIEHEZ S > EHDTIF
1 I I I I TR N B | I I I I TR N B |

1072 107! 1 ‘

k [AMpc ']




F I HSuMIRe HSC/PFSIZ& D
F—PIRILX—FE

350

(U8)
S
O

Stage-1V (Euclzd WFIRST) ~1ain’9

= [G(WPivot)G(w“)]-l

DE
250

- 200

.5 150

=

“= 100

<P

5 50

=1 )} -

= BOSS

= PFS BAO

HSC WL

PFS + bias

PFS + HSC



SuMIRe: HSC+PFS({5i =)
" |BOSS |PFS(+BOSS) | SuMIRe (HSC+PES+BOSS)

Redshift 0.2<z<0.65 0.6<z<1.6 0<z<1.6
Sky coverage 10000 deg”2 2000 deg”2 2000 deg”2
o(w_constant) 0.083 0.046 0.017
DETF FoM 13 33 345
Growh: o(y) - - ~0.03
o(Xm_nu) [eV] - - ~0.06eV
o(f NL) - - ~10

G(a) ox exp (/adlna Q7 (a") — 1]) (GR: y=0.55)
« PFS (BAO)+ HSC (WL, clusters) [Z&Y ., FEHDERE. {&&
72 B 52 D HII R
« FHMERROZROREE (BAOLZITTIETEELY)
~ A—DIRIIF—TF A w£-1? and y=0.55
~ BIEE NI FIA: —Hf&IZ w# -1? and y#0.55?
» PFS + HSC: yZ#%DRETHIR T H2ZENTES
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2
#= 2000deg =| 3" 7nights

n(l.S deg)2 ) 8[hours/night] x 60[min/hour]
2 15 min/pointing + 40sec/60sec(overhead)
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