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International Meeting���
Midified Gravity 2018

Organized by Nojiri and Ichiki, Kobyashi Maskawa Ins, Nagoya
August 8-10, 60 participants (10 from overseas) 





70 participants, 15 from Japan

International Meeting (2)
5th Korea-Japan Workshop on Dark Energy

Organized by Tsujikawa, series one we hosted in Nagoya as A03 activity in last year 



Selections of Individual Research

Works done by Students!



Effect of dark energy perturbation 
on cosmic voids formation

“Effect of dark energy perturbation on cosmic voids 
formation”,
T. Endo, A.J. Nishizawa and K. Ichiki, MNRAS 478, 4, 
p5230, 2018 

Prove Dark Energy by observables of VOIDs such as 
Sizes and Numbers



• Effect of Dark Energy on Large Structure
– Evolution of Density Perturbations

• Previous work
– Influence of DE on clustering of clusters of galaxies
�Besse et al., 2010�

• In this work, focus on Voids
– Large Structure:

• Can be a probe of expansion history of the universe

• Free from messy small scale physics, such as non-linear 
evolution and hadron physics

– Automatically observed by galaxy surveys

Using Spherical collapse model, we study the effect of fluid dark 
energy (w and cs

2 ) on Voids formation



Results: size-
abundance

w dependence
• w<-1: size is smaller
• w>-1: size is larger
• Modify the abundance 

order of magnitude

cs
2 dependence

• Modify the abundance in 
case of w>-1

• 10 to 20% effect
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Non-flat XCDM
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HI intensity mapping によるBAO観測に向けて

“Redshift Space Distortion of 21cm line at 1 < z < 5 
with Cosmological Hydrodynamic Simulations”, 
Ando, Rika; Nishizawa, Atsushi J.; Hasegawa, Kenji; 
Shimizu, Ikkoh; Nagamine, Kentaro, MNRAS 484, 
p.5389-5399, 2019 (arXiv:1808.01116)



背景: HIの理論的枠組みの構築

SKAの21cm線intensity mappingによる大規模構造の探査
Ø 広領域
Ø 高い周波数分解能
Ø 高赤方偏移

arXiv: 1808.01116
RSD of HI gas with hydrodynamic simulations

探査の目的：宇宙論モデルへの制限

Bull et al. 2015
先行研究:線形モデルを用いた将来観測による制限予測

w0

wa

incl. BOSS+Planck

intensity mappingではdark energyの
パラメータへの強い制限が期待

状態方程式 pde = w ⇢de

w = w0 + (1� a)wa

SKA1 galaxy redshift survey
SKA1 intensity mapping



目的: 精密なHIの理論的枠組みの構築

先行研究: N体 simulation + Mhalo-MHI model

Ø仮定したモデルに強く依存

本研究: 宇宙論的流体シミュレーション

Øダークマターと中性水素の時間発展を計算
Øより現実に即した精密な理論モデルの構築

Sarkar et al. 2018

中性水素を用いた宇宙論解析のための理論的枠組みの構築
本研究の目的

HIの時間発展には
複雑な天体物理が寄与研究手法

arXiv: 1808.01116
RSD of HI gas with hydrodynamic simulations



結果: HIバイアスと赤方偏移空間歪み

波数

多重極パワースペクトルz=5 z=4

z=3

z=2

z=1

波数

中性水素バイアス

at z=3

HIバイアスを測定・モデル化 赤方偏移空間におけるHIの
パワースペクトルを測定

b(k) = b0 + b1(k)
→ 銀河サーベイに用いられる
理論モデルでHIを記述可能

symbol: simulation data
curve: TNS model

symbol: simulation data
curve: best-fitted model

arXiv: 1808.01116
RSD of HI gas with hydrodynamic simulations
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