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Schawinski+2014
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Star forming

| High-ionization lines

[OlI] drop earlier than low-ionization lines |
when star-formation stops |

= —— =

OB stars ¢

Quenching : Suggested quenching

At (O starg) diagnostics:
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CLOUDY photoionization code

Star-formation histories (SFHs):
- Simple Stellar Population |
(SSP)

| X4 - Truncated
én-m‘ ‘Jomzmg | - Exponentially declining

source

Metallicities:

Z=0.008

Z=0.02 (solar) to simulate different quenching

timescales |

N -
s 4

1) Fixed age models |
with decreasing U (-3.6 < log(U) < -2.5) |

" Hydrogen density |

ng= 100 cm-3

2) Evolving age models
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~|74000 star-forming galaxies selected from the Sloan Digital Sky Survey Data Release 8

0.04<z<0.2]

9 < log(M/Mo) < 12

S/N of the
[Olll] line <2

O

signal-to-noise ratio (S/N)
of Hot line > 5

-0.9

—
Q
4=
—
S,
4
(@)
L=

S.QUAI’s TALK + | . models: SSPs with a fixed agle 0.01 My[r

| | | I | |

Quai et al. 2017 (submit.) o ; 1 0.5
for furhter details log ([N ll}/Ha)

Reasonable agreement between models and data
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still star forming at t=0 still star forming at t=0
" HIGH ionization | atio SSP

: |

Exp declining

[O MO M}
log ([O Ill}/Ha)

log ([Ne HI}/[O 11])

| | | ‘
1 10

tquench + age (Myr)

2
@
p
=~
@
=3

I [O II]/[O II][toI

SHARD quenching: drop by a factor ~10
in ~ 6 Murs

High ionization lines decline fagter than low-

SMOOTH quenching: drop by a factor ~2
in ~ 90 Myrs

ionization lines
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From the derived quenching timescales tq

Expected fractions of quenching galaxies Fqg:

FQG=tQ / tDM=tQX$SFR

Doubling mass time

Quenching mechanism and its fimescale

From the observed fractions of quenching galaxies Fqg
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still star forming at t=0 , |Qnization/age-meta|Iicity
degeneracy

log ([O IlIJ/Ha)

AND

Older HIl regions with lower metallicity

can produce the same value
of the two emission line ratios

age (Myr Q
d ( y) sharp quenching

log([Ne 1}/[O 11])
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{sharp quenching

e smooth quenching

log ([O Ill}/Ha)

Nagao+06

\
1.5 1 0.} 0

log ([N 11] A6584/[O 11] A3727)

|0 extreme galaxies with
S/N([O 1l1])<2

log ([N 11)/[O 11])
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b The Stacked spectrum of the 10 quenching
" galaxies lacks also of [Ne lI]
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corrected for dust extinction
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 The 10 galaxies are bluer thangreen\;alley objects

iﬁ they could have just entered the quenching phase

I

u-r (dust corrected)
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Emission line ratios involving a high- and a low- ionization potential line

are powerful tools to identify galaxies in the quenching phase dropping g

suddenly after the SF halt

Use pairs of emission line ratios involving a metallicity diagnostic to
mitigate the age-metallicity degeneracy

|0 extreme quenching candidates outside the Green Valley due to bluer
colors —> They may be at the beginning of the quenching process

SF-Alldet

Define a complete sample of
quenching candidates

: S. QUAP’s tallk sl

log([O Ill]/Ha)
| | |

I
[
N

Extend our method across
cosmic time at higher redshifts (GsE SF-Alldet (stack)

@,
- median SF-[O Il1Jund. (stack.)

(e.g. JWST, WFIRST, EUCLID) | QGs-A (stack.)

QGs-B (stack.)

A

-08 -0.6 -0.4
log([N II]/[O I1])
S Quai et al. 2017 (submit.)

Annalisa Citro - Galaxy Evolution and Environment - Florence, November 15t 2017



