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HSC-Y3 Cosmology Analyses Are Ongoing

HSC-Y3 Shear Catalog

Survey area is increased to 433 deg2from 137 deg?

Li et al. (2022)

X. Li
(IPMU—-CMU)

Detailed Systematics Studies

Photo-z Systematics

Tested photo-z against clustering-z
and derived combined inference

PhotZ (DNNz)
70 PhotZ & WX
} WX (0.1-1.0 Mpc)

M. Rau (Argonne)

Redshift 7 | *
Rau et al. (2022)

PSF Systematics

Investigated how 4th order moments of PSF
affect cosmological constraint

Ss

No Systematics —

No Correction

Second Moments
Correction

T. Zhang (CMU)

0825 0.850
Zhang et al. (2022)

Cosmology Analyses

3x2pt (2x2pt + Cosmic Shear) Analyses

Measurement Large-scale Analysis Small-scale Analysis
(S. More; IUCAA) (S. Sugiyama; IPMU) (H. Miyatake; Nagoya)

Cosmic Shear Analyses

Real-Space Analysis Fourier-Space Analysis
(X. Li; CMU) (R. Dalal; Princeton)

* 4 cosmology papers (+1 measurement paper) will be out in April
e (Grad. students and postdocs are leading most of the projects.




HSC-Y1 Results

—— HSC Fourier-Space CS (Hikage et al., 2019)
—— HSC Real-Space CS (Hamana et al., 2020)
—— HSC 2x2pt scall scale (Miyatake et al., 2022)
—— Planck 2018 TT,TE,EE+lowE

Q) : Matter energy density

og: Amplitude of matter power spectrum
(or clumpiness of the Universe)

Planck

Se = 0gy /2. /0.3

S¢ measured by HSC, i.e., from

large-scale structure, is smaller 7038
than S¢ from CMB? 07|
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S¢ Tension

Late universe (z<~1) probes (weak lensing,
galaxy clustering, cluster count, RSD)
consistently yield Sg smaller than an early
universe probe (CMB).

Smoking gun of
the breakdown of ACDM?
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* CMB Planck TT,TE,EE+lowE
* CMB Planck TT,TE,EE+lowE+lensing
*CMB ACT+WMAP
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0.759
* WL KiDS-1000 0'.—%?
* WL KiDS+VIKING+DES-Y1 7)%2
* WL KiDS+VIKING+DES-Y1 0716
* WL KiDS+VIKING-450 737
’ \\‘_L l\:%l)S+\'ll\'lI\'(}—45(l 0.651
’ \\"L h%DS—4SU 0.745
' “,L KiDS-450 759
* WL DES-Y3

YES—
WL HSC-TPCF
WL HSC—-pseudo—-_;

* WL CFHTLenS

WL+GC HSC+BOSS

AGC+CMB 1 +DES+eBOMS+Planck

* Aghanim et al. (2020d)
- Aghanim et al. (2020d)
- Aiola et al. (2020)

E

- Wright et al. (2020)

- Hildebrandt et al. (2020)

- Kohlinger et al. (2017)

- Hildebrandt et al. (2017)

- Amon et al. and Secco et al. (2021)

- Miyatake et al. (2022)

Early Universe

Late Universe

Asgari et al. (2021)
Asgari et al. (2020)
Joudaki et al. (2020)

Hamana et al. (2020)
Hikage et al. (2019)

Joudaki et al. (2017)

arcia—QGarcia et al. (20

* WL+GC KiDS-1000 3x2pt o - Heymans et al. (2021)
* WL+GC KiDS-450 3x2pt -—'00—_7'76 - Joudaki et al. (2018)
* WL+GC DES-Y3 3x2pt 0773 - Abbott et al. (2021)
* WL+GC DES-Y1 3x2pt 0.728 Abbott et al. (2018d)
* WL+ GC KiDS+VIKING-450+BOSS —0— 0.8 - Troster et al. (2020)
* WL+GC KiDS+GAMA 3x2pt —0—i van Uitert et al. (2018)
0.751
* GC BOSS DR12 bispectrum Ol.ﬁo_' " Philcox et al. (2021)
* GC BOSS+eBOSS '—873—6' “ Ivanov et al. (2021)
* GC BOSS power spectra '7739—' “ Chen et al. (2021)
* GC BOSS DR12 m—‘ - Troster et al. (2020)
* GC BOSS galaxy power spectrum '—00—73* ~ Ivanov et al. (2020)
* GC+CMBL DELS+Planck '_o_'O.784 - White et al. (2022)
* GC+CMBL unWISE+Planck - Krolewski et al. (2021)
0.78
* CC AMICO KiDS-DR3 0.65 —— " Lesci et al. (2021)
*CC DES-Y1 0.79 " Abbott et al. (2020d)
* CC SDSS-DRS '_0_'0.831 " Costanzi et al. (2019)
* CC XMM-XXL 77 0- i - Pacaud et al. (2018)
* CC ROSAT (WtG) * Mantz et al. (2015)
0.749
*CCSPT tSZ '—0—'0.785 “ Bocquet et al. (2019)
* CC Planck tSZ %03 - Salvati et al. (2018)
* CC Planck tSZ - Ade et al. (2016d)
*RSD -—%7—0_'7 “ Benisty (2021)
* RSD —0— - Kazantzidis and Perivolaropoulos (2018)
0.2 0.4 0.6 0.8 1.0 1.2

Abdalla et al. (2022)



3x2pt Cosmology Analysis

 Weak lensing enables us to measure the distribution
of dark matter (~80% of the matter in the Universe)

 Cosmic shear
» auto-correlation of weak lensing shear

<7/7> ~ fmm(gm’ 08)

. 2x2pt Galaxy bias
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« Galaxy-galaxy clustering (gg) ~|z|2§mm(£2m, 0g)

« Galaxy-galaxy lensing (gy) N@mm(ﬂm, 0g)
— Combining (gg) and (gy) cancels out b and
enables us to extract &, (L2, ,, Og).



SDSS/BOSS Spec-z sample: ~8300deg? HSC-Y3: 433deg?

DRI11 _ XMM_ VDS
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* 3 redshift samples
e z=[0.15, 0.35
« z=[0.47, 0.55
+ z=[0.55, 0.70

. * Luminosity cut is
applied to obtain
volume-limited T — ——
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Measurements

HSC-Y1 Analysis

Galaxy-galaxy Lensing
LOWZ CMASS1 _ CMASS?

total S/’\f:: 5.36 |
AT |

‘F‘otal S/N=63.28 |

20|

- S/N=39.64 | S/N=33.64 [ | S/N=36.08

107 10! 100 107 100 107
R [h~Mpc] R [h~'Mpc] R [h"Mp(]

Galaxy-galaxy Clustering
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Photo-z Redshift Calibration

DA(ZZ7)DA(ZZ) 6(2[) 0.98:- IIIIIIIIIIII . A58= _oz

0.97}

Our configuration
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lens redshift
Lensing signal has a difference response for ASg and Az..

» Az, can be calibrated if we have multiple lens samples for a single source sample!

Oguri & Takada (2011)
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HSC-MB Filters

5BBs

spec-z (EL-COSMOS)

7 blue MBs + 5BBs

- 10°

spec-z (EL-COSMOS)

» Medium-band filters will be installed in HSC (using budget from ERICEMFT).
 They can improve photo-z calibration of faint, high-z galaxies (PFS will be useful, of

coursel).

* Any good science case with Medium-band filters?

5



Summary

HSC Y-3 cosmology analyses are going on.

3x2pt results will be out together with cosmic shear analyses in a few
months.

We carry out photo-z self-calibration in the 3x2pt analysis.

Medium-band filters can improve photo-z calibration of faint, high-z
galaxies.



