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Outline

» Redshift-space distortion

» Modeling of the nonlinear clustering in redshift space

» Dark matter halo - Galaxy

» Dark Emulator

» Emulator of the nonlinear redshift-space power spectrum of halos

» Cosmological information extractable from the nonlinear RSD



Redshift-space distortion
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Redshift-space distortion
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Linear Regime: Kaiser’s Formula

RSDDFEFIBHR TOED(L (Kaiser, 1987)
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Constraint from the linear theory
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Failure of the linear model
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(eg. Carlson et al, 2009, Okumura and Jing, 2011)
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Perturbative Approaches
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Perturbative Approaches
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Dark Matter Halo - Galaxy
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Dark Emulator (led by Nishimichi-san)
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Dark Emulator
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Learning: Gaussian process
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Gaussian Process for Power Spectrum

TRTTICGA—FRI ML {Poosmo, 2}
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Halo Selection

survey region
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Power Spectrum Emulator

BRINIZI2L—%
INAO—DFRARBZEBICE T B/INT—ARY M LDmonopole$ & U quadrupole D
FH# T RARBREFEEZ SEICTFET SRE

0.54} og = 0.835

0.52f

0.50F

N———
W

040 g, = 0231
Q= 0.247 N
0.44}
Q. —0.264
Q. =0.299
040575 0.15 0.90 0.95 0.30 0.35 0.40

k [hMpc ]



: J U pyte r halo_power_emulator Last Checkpoint: 3 hours ago (autosaved)
File Edit View Insert Cell Kernel Widgets Help

— B + = @ B 4+ ¥ M B C Code v &=

In [1]

tpvylab inline
import sys
sys.path.append( ' /Users/yosuke.kobayashi/rsd/Emulator/halo power/python')

Populating the interactive namespace from numpy and matplotlib

In [2]: from halo power import P_l emu

In [3]: p0 = P 1 emu(0)
pa P 1l emu(2)

In [4]: cparam = np.array([0.02225,0.1198,0.6844,3.094,0.9645,-1])
z2 = 0.57
k=110.05,0.10,0.15,0.20,0.25,0.30,0.35,0.40]

In [5]: pO(cparam, z, k)

Out[5]: array([ 24595.28342627, 11148.09694812, 6124.10909976, 3888.46305176,
2721.48B22656 , 2006.58288423, 1526.55430547, 1192.15457141])

In [6]: p2(cparam, z, k)

OQut[6): array([ 13429.65726745, 5826.04804862, 3179.51523164, 2015.38609347,
1387.91107644, 991.09468541, 722.59774346, 531.04596224))
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In [1]

tpylab inline
import sys
sys.path.append( ' /Users/yosuke.kobay

Populating the interactive namespafe from numpy and matplotlib

In [2]: from halo power import P_l emu

In [3]: p0 = P 1 emu(0)
p2 = P 1 emu(2)

In [4]: cparam = np.array([0.02225,0.1198,0.6844,3.094,0.9645,~1])
2 = 0.57
k=10.05,0.10,0.15,0.20,0.25,0.30,0.35,0.40]

In [5]: pO(cparam, z, k)

/rsd/Emulator/haloc power/python')

Out[5]: array([ 24595.28342627, 11148.09694812, 6124.10909976, 3888.46305176,
2721.4822656 , 2006.5828B8423, 1526.55430547, 1192.15457141])

In [6]: p2(cparam, z, k) Po, P2 =1/ (~1 msec)

Oout[6]: array([ 13429.65726745, 5826.04804862, 523164,
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Validation of the Emulator
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Cosmological Information in the
Nonlinear RSD

P2(k) (FEZF/T B 73 D Leading order)
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD
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Scale dependence of the Nonlinear RSD

IZ2L—9DFETS BBPi(k) DRT—ILED Q,, — og KFKE
- Y |&Planck 2015
- z=0.57, nfid = 10'3[h/Mpc:]3

k= 0.4 hMpc™?

1.2
45.0

L1ge 405

1.0} 136.0

131.5

127.0

22.5

18.0

13.5

0.20 0.25 0.30 0.35 0.40



Scale dependence of the Nonlinear RSD
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Fisher Forecasts
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Fisher Forecasts

¢ Ein = 0.02 AMpc Y, kmax = {0.1,0.2,0.3} AMpc ™! TP0% F\W\ T Fisherfif
. V = 2[Gpch]® ~BOSS CMASS
- FEBEFEDBHR TCFEFR/INT A —Y OHEEHIEET

Py




Fisher Forecasts
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Fisher Forecasts: Subaru PFS
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Conclusion
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Future Works
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