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Dynamic Dark Energy?

DESI Y3 Result, 2025

ΛCDM

w = w0 + wa(1 − a)

2.8σ
3.8σ
4.2σ

3.1σ





Physics or Systematics?





Baryon Acoustic Oscillations (BAO)
PFS SSP Cosmology: 
~ 4M [OII] emission line galaxies, ~7(Gpc/h)3

Sunayama+, in prep.



Neutrino Mass



Synergy between PFS CO and HSC/ACT/Litebird/SO etc.: 
1. Bias free measurement of growth rate: 

2. Robust to systematics that don’t correlate between two surveys



BAO Test GR

EG(z) =
∇2(ϕ − ψ)

f δm

Lensing: how light is 
bent by gravity

Clustering: how 
galaxy moves in 
gravitational potential

See: Zhang et al. (2007), Reyes et al. (2010)

Reyes et al. 2010; Blake et al. 2016; Pullen et al. 2016a; 
Alam et al. 2017; de la Torre et al. 2017; Amon et al. 2018; 
Singh et al. 2019; Jullo et al. 2019; Blake et al. 2020 

Model-independent test of GR at cosmological scale; free of galaxy bais uncertainty



Systematics correction - crucial for robust measurement and cosmology inference


• fiber assignment 


• imaging systematics


• redshift failure and uncertainty

Large-scale Structure Catalog
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Shintaro Nakano

(IPMU)Correcting the fiber assignment effect

Fiber patrol area

One fiber can only observe one target each time -> artificial selection of the targets -> direct clustering 
measurement not representing the true large scale structure clustering signal

CO target

True signal in light cone mock (before fiber assignment)

Measured (after fiber assignment)

with fiber assignment correction

Window effect of 
light cone mock




Yuka Yamada

(U. Tokyo)

Imaging systematics correction

Targets number density depends on the imaging survey photometry -> clustering signal not caused by 
the large scale structure 

N
or

m
al

ize
d 

ta
rg

et
 n

um
be

r  
de

ns
ity

Note that Hyper Suprime-Cam (HSC) Survey is the deepest ground-based imaging survey prior 
to Vera C. Rubin Observatory (LSST)



Mock for PFS Cosmology 
• Cosmology analysis pipeline validation


• Covariance matrix calculation

Data Release) http://skiesanduniverses.org/Simulations/Uchuu/

subWG chair: Ken Osato



Credit: Tomoaki Ishiyama



Looking forward


