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Motivation: about sSSER

Gonzalez+2014 . . :
b8 Numerical simulations and

semi-analytic models

predict that the sSFR should
closely match the inflow rate
of baryonic material: oc(1+2)>**

(e.g Dekel+2009)

Expected increase of 10x
in SSFR in galaxies of
fixed stellar mass over 2<z<7
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Motivation: about sSSER

Gonzalez+2014 Stark+2013

|D_E] i t. 1+ Z-]
.4

sSFR (Gyr™)
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4 5
Redshift

Dave+2011 models including
feedback: better constrains
at high z but fail at lower 2

See also Lehnert+2015



Motivation: about sSSER

Gonzalez+2014
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sSFR=SFR/M
Mstel(ar, SFR\
SED fitting?

SFH

Stellar population models
IMF

Dust attenuation

Nebular emission




Impact of thenebularremission?
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Impact of thenebularremission?

HAWKI-Ks
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Motivations aboeut EW(Ho)

Smit+2014

+ Robust lower limit

0 Model estimate

O Labbe et al. 2012

“ Stark et al, 203

® Shim et ol 2011

T Erh 2t al. 2006

o Furnagalh et al. 2012
Furmagallh et al, 20712
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Motivation: about EW[Hn):

\EW=F(HG)/‘FC;ont

Smit+2014

F(Ha) ~ SFR
feont /‘” Msteylar

o
o
o

Ew([om]+Hg) [A]

4 Fobust lower limit

0 Model estimate

- EW(Ha) a reasonably
O Labbe et al. 2012
Stark et ol. 2013 proxy for the sSFR

® S5him et ol 2011
¥ Ert et al. 2006 3
uFurn-:J-gu::h et al. 2012 ObSQrVed INCrease O'F 5X

Furmagallh et al, 20712
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4 >>Compatible with the
Redshift evolution at z<2
>>|ncompatible with sSFR




=T ey

d;g;.;w'!': '

A N -
Can we. un derstand| the evolut on of
i ; ;"'ﬁm T
5

EU\J( ‘;) andisSERISTmUiE med’ds "

c_rf '.'” '

- P

.
-

.

-‘I‘.




Can we understand the evolution of

el o

EW(Ho) and sSERESImultaneousiy?

Can we infer EWs?
Trace evolution

- EW(Hal)

- sSFR

'l CANDELS



GOODS-S: Guo+2013
ELS UDS: Galametz+2013

Photometric data: CAND;

>>> Deep HAWKI-Ks data from the HUGS survey (Fontana+2014)

>>> Spectroscopic redshifts

HAWKI Ks
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Bruzual & Charlot2003
Chabrier IMF
Exp declining T SFH

Solar/subsolar metallicity
Calzetti law
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A clear flux excess is detected in the photometric bands where the
nebular emission lines are expected: flux in the continuum from the SED



9.5 < logM < 10.5
Spectroscopic datas | 3DEEST | s ammers2012

Low-resolution nIR spectra with
the WFC3 G141 grism on the HST

48 star-forming galaxies

16000 18000 20000

Emission line fluxes Fsp

A modified version of the
publicly available pipeline
(Cullen+2014)



9.5 < logM < 10.5

Testing with SEgalaxies;at z=1.5

N=14
EW=165.6 A

. EWy,=151.54
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F, (arbitrary units)

| EW,,=78.66 A

N=15

: EW=96.36 A
0'54500 5000 5500 6000 6500 7000 7500 8000 2 3

A ( A) ’\o bserved ( pm )

Low-resolution nIR spectra with
the WFC3 G141 grism on the HST



9.5 < logM < 10.5

Testing with SEgalaxies;at z=1.5
Recovering fluxes

Fsen: estimate of the continuum flux

Fsp: measured over the spectra



9.5 < logM < 10.5

Testing with SEgalaxies;at z=1.5
Recovering EWs




9.5 < logM < 10.5

Testing with SEgalaxies;at z=1.5
Recovering EWs

Ho+[NII] :

100 200 300 400

EW(Ha)/A
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EW(Ha) vs redshift

Modest evolution of EW(Ha)

log (1 + z)
0.48 0.6 0.7 078 0850909510

9.5 < logM < 10.5

E

Sobral+2014
Fumagalli+2012 S/N=3
Kashino+2013
Erb+2006

Shim+2011

Stark+2013

E Ras +2015
- = = Speagle+2014 i
i This work
10.0
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Redshift
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EW(Ha) vs; redshift

Modest evolution of EW(Ha)

log (1 + z)
0.0 0. 0.48 0.6 0.7 078 0850909510

1000.0 qB < IOQM < 105 Sh|m+2011

~0.2dex brighter
IRAC [3.6]

E

Rasappu+2015
Median LogM-~9.1

Sobral+2014
Fumagalli+2012 S/N=3
Kashino+2013
Erb+2006

Shim+2011
Stark+2013
Rasappu+2015

I :
- = = Speagle+2014
. BROHREE This work

100
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EW(Ha)i vs redshift

Modest evolution of EW(Ha)

log (1 + z)
0.0 0.3 0.48 0.6 0.7 078 0850909510

100008 g5 < logM < 10.5

Shim+2011
~0.2dex brighter
IRAC [3.6]

Rasappu+2015
Median LogM-~9.1

Sobral+2014 ‘
() Fumagalli+2012 S/N>S

Kashino+2013
Erb+2006
Shim+2011
Stark+2013
Rasappu+2015
This work

Smit+2016
Median LogM~9.0

- = = Speagle+2014

1 2 3
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sSFR us redshift

log (1 + z)
0.48 0.6 0.7 078 0.8509005951.0

MNoeske+2007
Elbaz+2007
Daddi+2007
Whitaker+2014
Shim+2011
Stark+2013
Gonzalez+2014
Rasappu+2015
SFR UV

SFR Ha

sSFR /Gyr ™!
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Can we understand the evolution of
EW(Ho) and sSERISImultaneous|y?

The evolution of the EW(Ha) and sSFR with z is consistent

log (1 + z) log (1 + z)
0.48 0.6 0.7 078 0.85090.951.0 0.0 i3 0.48 0.6 0.7 078 0.850.9 0.95 1.0
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¥¢ Kashino+2013 P O Shim+2011
4 ; (10 > Erb+2006 ' x(1+2)'° 7y Stark+2013
§—(l42) O Shim+2011 L9295 O Gonzalez+2014
.......... o (.1 —|—_z)“'”' 2 Rasappu+2015

Y/ Stark+2013
- = = Speagle+2014 SFR UV

I
¢ v Fumagalli+2012
[0 Rasappu+2015
@ SsFRHa

'--- Speagle+2014

4
Redshift

EW(Ha)/A = (63 = 7)x sSFR/Gyr—1

EW(Ha) provides a useful independent tracer of
sSFR for star-forming galaxies out to z =5



http://mygalaxies.éo.uk
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