Statistical study of

recently quenched galaxies
in preparation for PFS survey
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Galaxy quenching

» Galaxy quenching: the process galaxies suppress their

star formation activities
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» Internal effect (mass quenching)

» AGN feedback; morphology
quenching:--

Environment

» External effect (environment
quenching)
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»Stellar mass, environment, quenching timescale are

» Tidal effect; ram pressure stripping:--

important for understanding quenching scenario
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directly deliver information
Use galaxy spectrum
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Recently-quenched galaxy

» What kind of spectroscopic sample do we need to study
mass and environment dependence of quenching?

p Wide range of stellar mass
) Various environments

p Quenching timescale is short » RQGs are rare »

» Parent sample: HSC-SSP Deep (Wide area+deep data)
» Future spectroscopic observation: PFS (multi-object
capability + large FOV)
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Sample selection

» COSMOS2015 catalog Iatgte o a1 2016
» Photometric redshift (LEPHARE; 26 bands) | ————
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» Use local density (X5) as proxy of o e et
environment B
) contours select overdensity (cluster); L
1 o contours select field RA (deg)
» Select 17 clusters in total 7M. ¢ A
» Determine the final cluster sample: aFg.
: E Y
fixed 2.8X2.8 Mpc? square aperture, in oy

redshift +0.05 range
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Sample selection
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Mao et al. 2022

QG

SFG

Fast RQG

Slow RQG

Slow quenching
—— Fast quenching
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EW(H6)<-44, EW([OII])<54
EW(H6)<-44, EW([OII])>54
EW(H6)>-44, EW([OII]) <54
EW(H6)>-44, EW([OII])>5A

Contamination rate is not high Mao et al. 2022
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Fast quenching QG
RQGs may be -~ SFG
) @ rastRQG
® Slow RQG
—— Slow Track
—— Fast Track

UV] diagram effectively

¢ Hd absorption galaxy separates RQGs with different
—— Fast quenching

—— Slow quenching

quenching timescales
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Timescale . No clear dependence




Future prospects

@ Larget selection from photometric data and

preliminary analysis

p Expand analysis area and redshift range

»p COSMOS = all

» Redshift 0.5-1.0 = redshift (since the cosmic
noon) in IRAC covered fields
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Future prospects

@ Spectroscopic follow-up

p Spectroscopic confirmation of RQGs

» Pilot projects: MOIRCS(S20B, PI: T. Kodama),
FOCAS(S23A, PI: Z. Mao)

p RQG spectroscopic survey:
p Derive physical properties from RQG spectra

» Quenching timescale
p Starburst strength
p Visibility time
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Summary

» UV] diagram can effectively select RQG and roughly separate
different quenching timescales

» Efficiency of quenching depends on both mass and environment

» Our results support downsizing scenario and inside-out quenching
scenario in clusters

» Quenching timescale depends on both stellar mass and redshift

» There is degeneracy between quenching properties and visibility
time of RQG, which can only be disentangled by spectra

Thank you very much for your attention!
Subaru Users Meeting FY2022 2023.02.01

16/16



