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Planck Collaboration

Microwave Data Del

ver!

o 0.20 mK

—0.20 e @

From full-sky temperature maps to...



Full-sky Map of Primordial
Fluctuations [z=1090]
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Planck Collaboration

Cidetermines LCDM
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Full-sky Map of ALL MATTER
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Full-sky Map of ALL HOT GAS
[z<1]
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The thermal Sunyaev-Zel'dovich (tSZ) Effect

(Sunyaev & Zel'dovich 1972)
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Planck Collaboration

Thermal SZ (tSZ) Eftect

e The unique frequency dependence of tSZ: we can
make a map of Yisz
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The Same LCDM fits!
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The Same LCDM fits!

: Simulation fyi‘faz :
3 10.00 :'— O ; f (3_1 (-_::_:p;_) titfl -:' f:_/'} cj‘.lh1 ‘ 3r dt 2012 /\
O : T j
5 : ]
D_ 1.00 = E
0P, - i
- ! :
D
C§) >'°F T Hazumi-san: LiteBIRD can create a -
~ “+ | MUCH BETTER map of all the hot gas-
0.01 L o 1N tlhel Unlver.se” PR
o 100 1000 10000

Multipoles



Then What?



Then What?

omography to get
three-dimensional distribution of gas
=> Cross-correlation




This work: tSZ-2ZMASS cross correlation

Redshift (V,, / ¢)
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- o to local universe!
- median z~0.03 (~0.3 for CMB lensing, ~0.1 for SDSS



New Research Direction

- Looking deeper into our local neighborhood!

- “Cosmology in our backyard”
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Z2MASS redshift survey (ZMRS)

(Huchra et al. 2012)

. ~43,500 galaxies with spectroscopic redshifts
over the full sky

- redshift distribution peaks at z ~ 0.03
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Z2MASS redshift survey (ZMRS)

(Huchra et al. 2012)

. What can we learn?

. Structure formation in our local neighborhood
— How do local galaxies trace gas?

- Provide great constraint on “the local universe

simulation” (e.g. Dolag, Komatsu & Sunyaev 2016;
Nuza, Dolag & Saro 2010)

- constraint of the velocity field of local galaxies
=> Kinetic SZ!
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2MRS auto-power spectrum

- Surprisingly, significantly 0.06

detected even at large
: 0.05 _
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- despite ~1 galaxy/degc #
- 0.03
. S
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explained by the
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0.01

- good for tracing SZ!

(Ando et al. in prep.)
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tSZ-2MRS cross-power spectrum

. Calculate the cross correlation between
Compton-Y map and 2MRS galaxy density map
using the code anafast (Gorski et al. 2005)

- Error estimation

- generate 100 mock random galaxy catalog
and utilize the variance of the tSZ-random
catalog cross power spectrum as the
statistical error
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Power Spectrum

tSZ-2MRS cross power spectrum
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tSZ-2MRS cross power spectrum
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tSZ-2MRS cross power spectrum
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Summary

- Microwave background data deliver three gold
mines: primordial fluctuations, all mass in the
Universe, and all hot gas In the Universe!

- First measurement of the tSZ x ZMASS power

- signal detected! (interpretation in progress)
- will provide good constraint on the local
universe cosmology, and beyond:--
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“The local universe simulation”
Dolag, Komatsu, Sunyaev (2016)

Local Universe (z=0-0.02)
+ FullSky map




“The local universe simulation” reproduces the
observed structures pretty well

Coma Khatri (2015) arXiv:1505.00778
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“The local universe simulation” reproduces the
observed structures pretty well

Coma Khatri (2015) arXiv:1505.00778

Virgo :

A2256 BeyOnd the
power spectrum:

A754

We can simulate
i a whole thing!
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Appendaix



parameters and model formulation

Cosmological parameters (Planck TT+lowP+lensing)

), = 0.308, h = 0.6781, Qyh* = 0.02226, Qgo = 1.0 — Q,,,, w = —1.0

HOD parameters (MCMC fitting to 2MRS auto)

rg.maz/T200 = 6.992, r, ,/rs = 0.6193, log,y My = 11.83, log;, M1 = 11.98, a = 0.8533

Theoretical models
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data analisys

SZ
30% mask + point source mask
first half & last half @ cross correlation ZH(%
2MRS
MRS _deltag nsideb12.fits (by Aurélien)
shot noise: random map 4B U TEEH -
SZ x 2MRS
2MRS &[E U Ngal © random map % 100{EE %
SZ x random map @ cross Z:t&E, =1 5D variance
Z error £ 95
mask deconvolution

MASTER algorithm




