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Classic IR-MOS	Science

• Redshift desert 1.4<z<3.8
– Cosmic SFR
– AGN	activity
– Galaxy growth
– Mass assembly
– Morphological
differentiation

• Very high redshift
• Massive ETGs

ALL	culminate at	z–2
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Madau &	Dickinson	2014



The standard	approach
2017

• MOSDEF	 MOSFIRE Atek et	al.	(2014,	2017)
1,500	objects.	H(AB)<24.					1.4<z<3.8
47	Keck nights.	Flux	1e-18.	1h	in	J,	2h	in	K	band.

• FMOS-COSMOS FMOS J,H Silvermann et	al.

• FIRE FIRE/MAGELLAN Masters	et	al.

• WISP WFC3/HST	 Atek et	al.	(2014b)

• FastSound FMOS Tonegawa+2015
4,000	obj.		J,	H,	z=1.2-1.5	phot-z+color selec.	Metallicities

• CF-HiZELS MOSFIRE Sobral	et	al.	2015
3,500	Ha	ELGsNB	selected z=0.8	for Ha

• KMOS	 5	GTO	projects Wisnioski et	al
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IR-MOS	2017
Extreme	populations

• Ultra-faint UV	galaxies at	z≈2	(Alavi+14)
• Very strong ELGs (Atek+11)
• Hα	emitters at	z≈4	(Shim+11)

• Dwarf galaxies (extreme	starburts,	Atek+14)
Extreme	ELGs (Van	der	Wel+11)
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100x	less	massive

Galaxy Evolution: dwarf galaxies



EMIR-2017:
How to	proceed?

• Go fainter
• Different selection

technique
• Brand-new	science
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Figure 16. Left: Rest-frame U − V vs. V − J color (UVJ diagram) for the three different redshift intervals. Quiescent galaxies populate
the sequence enclosed by the box in the top left of this diagram. Star-forming galaxies populate the bottom sequence. In grayscale we show
the parent galaxy samples from which the targets are selected, with H-band magnitude limits of 24.0, 24.5 and 25.0, for the low, middle,
and high redshift intervals, respectively. The colored symbols represent our targeted objects, with red circles and yellow stars indicating
galaxies and AGNs with robust spectroscopic redshifts. The green squares and blue triangles indicate targeted galaxies and AGNs for
which no robust redshifts have been obtained. AGNs are identified by either their X-ray luminosity or IRAC colors (Coil et al. 2014). The
success rate for quiescent galaxies, blue star-forming galaxies (below/to the left of the dotted line) and red star-forming galaxies (above/to
the right of the dotted line) are given in gray. The open black and shaded red histograms represent the distribution of the parent and
confirmed samples (galaxies and AGN), respectively, for the property on the corresponding axis. The histograms are normalized to the
same area. Right: HF160W magnitude vs. stellar mass for the parent sample (grayscale) and the MOSDEF targeted galaxies and AGNs.
Symbols and histograms are similar as in the left panels.

(U-V)	(V-J)	diagram
Wuyts et	al	(2006)
MOSDEF	(Krieck et	al	2014)
1,500	objects.	H(AB)<24.
1.4<z<3.8
47	Keck nights.	Flux	1e-18.
1h	in	J,	2h	in	K	band.
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Figure 13. Left: MOSDEF redshift distribution compared to the prior redshift distribution used for our target selection (black histogram).
The MOSDEF redshift distribution is divided into robust redshifts (yellow histogram), inconclusive redshifts (blue histogram), and robust
redshifts derived for serendipitous detections (red histogram). The latter galaxies are not included in the black histogram. Middle:
Comparison of MOSDEF and prior redshifts for primary targets with robust MOSDEF redshifts. The prior redshifts consists of spectroscopic
redshifts when available (yellow stars), 3D-HST grism redshifts, or 3D-HST photometric redshifts when no grism spectrum is available (blue
triangles). Grism redshifts are divided between those which are based on emission lines (red circles) and those for which only continuum
emission is detected (green squares). The gray dotted lines indicate the target redshift intervals. Right: Distribution of the difference in
prior and mosdef redshifts for the four prior redshift classes, with the colors of the histograms corresponding to the colors of the symbols
in the middle panel. The normalized median absolute deviation between the prior and mosdef redshifts are given for each prior redshift
class.

82%.
There are 20 additional galaxies for which we detect

emission or absorption lines, but the spectroscopic red-
shifts are inconclusive due to low S/N or the multiple
emission lines yield inconsistent redshifts. In addition,
we have 55 robust redshifts for serendipitous detections.
The left panel of Figure 13 shows the redshift distribu-
tions of the prior, robust, serendipitous and non-robust
redshifts. Most serendipitous detections fall in or near
the targeted redshift ranges. This is not surprising, as
we are less sensitive to picking up features in between
the atmospheric windows (see Figure 1). There are sev-
eral serendipitous detections, though, which have lower
redshifts.
In the middle and right panels of Figure 13 we compare

robust MOSDEF redshifts (of primary targets only) with
the prior redshifts used for target selection. The prior
redshifts are a combination of spectroscopic redshifts
from primarily optical spectroscopic surveys (see Sec-
tion 2.1), 3D-HST grism redshifts (including and exclud-
ing emission lines), and photometric redshifts as derived
from the 3D-HST photometric catalogs using EAzY. For
the majority of galaxies with prior spectroscopic redshifts
or with emission lines in the grism spectra we confirm the
redshift, with a normalized median absolute deviation
(σNMAD, Brammer et al. 2008) of 0.0012 and 0.0016, re-
spectively. For most galaxies with photometric or grism
redshifts without detected emission lines, the MOSDEF
redshifts are close to the prior redshifts with a σNMAD of
0.30 and 0.18, respectively. There are 16 galaxies that
scatter from one to the other redshift window. Interest-
ingly, nearly all catastrophic failures are galaxies with
prior spectroscopic redshifts.
For 36% of the confirmed MOSDEF galaxies we had

a spectroscopic redshift (including grism emission line
redshifts) prior to the survey. This fraction does not
include galaxies with incorrect prior spectroscopic red-
shift. Thus, for 64% of the targets only photometric
redshifts, grism continuum redshifts, or incorrect spec-

Figure 14. SFR vs. stellar mass for galaxies in the low (green)
and middle redshift interval (red) for a Chabrier IMF. 3σ upper
limits are indicated by the up-side-down triangles. The yellow
colored symbols indicate the galaxies which were serendipitously
detected. The SFR are derived from the combination of Hα and
Hβ.

troscopic redshifts were previously available.

4.5. Stellar Population Properties

For all targeted galaxies as well as galaxies in the
parent catalogs we derive stellar population proper-
ties by comparing the photometric SEDs with stellar
population synthesis (SPS) models. The parent cata-
logs are the trimmed versions of the 3D-HST catalogs
by Skelton et al. (2014), by imposing the redshift and
magnitude criteria for each redshift interval. We use
the stellar population fitting code FAST (Kriek et al.

SFG	Main	sequence
Noeske et	al	(2007)
MOSDEF	(Krieck et	al	2014)
1,500	objects.	H(AB)<24.	
1.4<z<3.8
47	Keck nights.	Flux	1e-18.
1h	in	J,	2h	in	K	band.
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Figure 16. Left: Rest-frame U − V vs. V − J color (UVJ diagram) for the three different redshift intervals. Quiescent galaxies populate
the sequence enclosed by the box in the top left of this diagram. Star-forming galaxies populate the bottom sequence. In grayscale we show
the parent galaxy samples from which the targets are selected, with H-band magnitude limits of 24.0, 24.5 and 25.0, for the low, middle,
and high redshift intervals, respectively. The colored symbols represent our targeted objects, with red circles and yellow stars indicating
galaxies and AGNs with robust spectroscopic redshifts. The green squares and blue triangles indicate targeted galaxies and AGNs for
which no robust redshifts have been obtained. AGNs are identified by either their X-ray luminosity or IRAC colors (Coil et al. 2014). The
success rate for quiescent galaxies, blue star-forming galaxies (below/to the left of the dotted line) and red star-forming galaxies (above/to
the right of the dotted line) are given in gray. The open black and shaded red histograms represent the distribution of the parent and
confirmed samples (galaxies and AGN), respectively, for the property on the corresponding axis. The histograms are normalized to the
same area. Right: HF160W magnitude vs. stellar mass for the parent sample (grayscale) and the MOSDEF targeted galaxies and AGNs.
Symbols and histograms are similar as in the left panels.

MOSDEF	(Krieck et	al	2014)
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Figure 16. Left: Rest-frame U − V vs. V − J color (UVJ diagram) for the three different redshift intervals. Quiescent galaxies populate
the sequence enclosed by the box in the top left of this diagram. Star-forming galaxies populate the bottom sequence. In grayscale we show
the parent galaxy samples from which the targets are selected, with H-band magnitude limits of 24.0, 24.5 and 25.0, for the low, middle,
and high redshift intervals, respectively. The colored symbols represent our targeted objects, with red circles and yellow stars indicating
galaxies and AGNs with robust spectroscopic redshifts. The green squares and blue triangles indicate targeted galaxies and AGNs for
which no robust redshifts have been obtained. AGNs are identified by either their X-ray luminosity or IRAC colors (Coil et al. 2014). The
success rate for quiescent galaxies, blue star-forming galaxies (below/to the left of the dotted line) and red star-forming galaxies (above/to
the right of the dotted line) are given in gray. The open black and shaded red histograms represent the distribution of the parent and
confirmed samples (galaxies and AGN), respectively, for the property on the corresponding axis. The histograms are normalized to the
same area. Right: HF160W magnitude vs. stellar mass for the parent sample (grayscale) and the MOSDEF targeted galaxies and AGNs.
Symbols and histograms are similar as in the left panels.

MOSDEF	(Krieck et	al	2014)
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Figure 13. Left: MOSDEF redshift distribution compared to the prior redshift distribution used for our target selection (black histogram).
The MOSDEF redshift distribution is divided into robust redshifts (yellow histogram), inconclusive redshifts (blue histogram), and robust
redshifts derived for serendipitous detections (red histogram). The latter galaxies are not included in the black histogram. Middle:
Comparison of MOSDEF and prior redshifts for primary targets with robust MOSDEF redshifts. The prior redshifts consists of spectroscopic
redshifts when available (yellow stars), 3D-HST grism redshifts, or 3D-HST photometric redshifts when no grism spectrum is available (blue
triangles). Grism redshifts are divided between those which are based on emission lines (red circles) and those for which only continuum
emission is detected (green squares). The gray dotted lines indicate the target redshift intervals. Right: Distribution of the difference in
prior and mosdef redshifts for the four prior redshift classes, with the colors of the histograms corresponding to the colors of the symbols
in the middle panel. The normalized median absolute deviation between the prior and mosdef redshifts are given for each prior redshift
class.

82%.
There are 20 additional galaxies for which we detect

emission or absorption lines, but the spectroscopic red-
shifts are inconclusive due to low S/N or the multiple
emission lines yield inconsistent redshifts. In addition,
we have 55 robust redshifts for serendipitous detections.
The left panel of Figure 13 shows the redshift distribu-
tions of the prior, robust, serendipitous and non-robust
redshifts. Most serendipitous detections fall in or near
the targeted redshift ranges. This is not surprising, as
we are less sensitive to picking up features in between
the atmospheric windows (see Figure 1). There are sev-
eral serendipitous detections, though, which have lower
redshifts.
In the middle and right panels of Figure 13 we compare

robust MOSDEF redshifts (of primary targets only) with
the prior redshifts used for target selection. The prior
redshifts are a combination of spectroscopic redshifts
from primarily optical spectroscopic surveys (see Sec-
tion 2.1), 3D-HST grism redshifts (including and exclud-
ing emission lines), and photometric redshifts as derived
from the 3D-HST photometric catalogs using EAzY. For
the majority of galaxies with prior spectroscopic redshifts
or with emission lines in the grism spectra we confirm the
redshift, with a normalized median absolute deviation
(σNMAD, Brammer et al. 2008) of 0.0012 and 0.0016, re-
spectively. For most galaxies with photometric or grism
redshifts without detected emission lines, the MOSDEF
redshifts are close to the prior redshifts with a σNMAD of
0.30 and 0.18, respectively. There are 16 galaxies that
scatter from one to the other redshift window. Interest-
ingly, nearly all catastrophic failures are galaxies with
prior spectroscopic redshifts.
For 36% of the confirmed MOSDEF galaxies we had

a spectroscopic redshift (including grism emission line
redshifts) prior to the survey. This fraction does not
include galaxies with incorrect prior spectroscopic red-
shift. Thus, for 64% of the targets only photometric
redshifts, grism continuum redshifts, or incorrect spec-

Figure 14. SFR vs. stellar mass for galaxies in the low (green)
and middle redshift interval (red) for a Chabrier IMF. 3σ upper
limits are indicated by the up-side-down triangles. The yellow
colored symbols indicate the galaxies which were serendipitously
detected. The SFR are derived from the combination of Hα and
Hβ.

troscopic redshifts were previously available.

4.5. Stellar Population Properties

For all targeted galaxies as well as galaxies in the
parent catalogs we derive stellar population proper-
ties by comparing the photometric SEDs with stellar
population synthesis (SPS) models. The parent cata-
logs are the trimmed versions of the 3D-HST catalogs
by Skelton et al. (2014), by imposing the redshift and
magnitude criteria for each redshift interval. We use
the stellar population fitting code FAST (Kriek et al.

MOSDEF	(Krieck et	al	2014)



EMIR-2017:
How to	proceed?

• Go fainter
• Different selection

technique
• Brand-new	science

11

16 Kriek et al.

Figure 13. Left: MOSDEF redshift distribution compared to the prior redshift distribution used for our target selection (black histogram).
The MOSDEF redshift distribution is divided into robust redshifts (yellow histogram), inconclusive redshifts (blue histogram), and robust
redshifts derived for serendipitous detections (red histogram). The latter galaxies are not included in the black histogram. Middle:
Comparison of MOSDEF and prior redshifts for primary targets with robust MOSDEF redshifts. The prior redshifts consists of spectroscopic
redshifts when available (yellow stars), 3D-HST grism redshifts, or 3D-HST photometric redshifts when no grism spectrum is available (blue
triangles). Grism redshifts are divided between those which are based on emission lines (red circles) and those for which only continuum
emission is detected (green squares). The gray dotted lines indicate the target redshift intervals. Right: Distribution of the difference in
prior and mosdef redshifts for the four prior redshift classes, with the colors of the histograms corresponding to the colors of the symbols
in the middle panel. The normalized median absolute deviation between the prior and mosdef redshifts are given for each prior redshift
class.

82%.
There are 20 additional galaxies for which we detect

emission or absorption lines, but the spectroscopic red-
shifts are inconclusive due to low S/N or the multiple
emission lines yield inconsistent redshifts. In addition,
we have 55 robust redshifts for serendipitous detections.
The left panel of Figure 13 shows the redshift distribu-
tions of the prior, robust, serendipitous and non-robust
redshifts. Most serendipitous detections fall in or near
the targeted redshift ranges. This is not surprising, as
we are less sensitive to picking up features in between
the atmospheric windows (see Figure 1). There are sev-
eral serendipitous detections, though, which have lower
redshifts.
In the middle and right panels of Figure 13 we compare

robust MOSDEF redshifts (of primary targets only) with
the prior redshifts used for target selection. The prior
redshifts are a combination of spectroscopic redshifts
from primarily optical spectroscopic surveys (see Sec-
tion 2.1), 3D-HST grism redshifts (including and exclud-
ing emission lines), and photometric redshifts as derived
from the 3D-HST photometric catalogs using EAzY. For
the majority of galaxies with prior spectroscopic redshifts
or with emission lines in the grism spectra we confirm the
redshift, with a normalized median absolute deviation
(σNMAD, Brammer et al. 2008) of 0.0012 and 0.0016, re-
spectively. For most galaxies with photometric or grism
redshifts without detected emission lines, the MOSDEF
redshifts are close to the prior redshifts with a σNMAD of
0.30 and 0.18, respectively. There are 16 galaxies that
scatter from one to the other redshift window. Interest-
ingly, nearly all catastrophic failures are galaxies with
prior spectroscopic redshifts.
For 36% of the confirmed MOSDEF galaxies we had

a spectroscopic redshift (including grism emission line
redshifts) prior to the survey. This fraction does not
include galaxies with incorrect prior spectroscopic red-
shift. Thus, for 64% of the targets only photometric
redshifts, grism continuum redshifts, or incorrect spec-

Figure 14. SFR vs. stellar mass for galaxies in the low (green)
and middle redshift interval (red) for a Chabrier IMF. 3σ upper
limits are indicated by the up-side-down triangles. The yellow
colored symbols indicate the galaxies which were serendipitously
detected. The SFR are derived from the combination of Hα and
Hβ.

troscopic redshifts were previously available.

4.5. Stellar Population Properties

For all targeted galaxies as well as galaxies in the
parent catalogs we derive stellar population proper-
ties by comparing the photometric SEDs with stellar
population synthesis (SPS) models. The parent cata-
logs are the trimmed versions of the 3D-HST catalogs
by Skelton et al. (2014), by imposing the redshift and
magnitude criteria for each redshift interval. We use
the stellar population fitting code FAST (Kriek et al.

MOSDEF	(Krieck et	al	2014)
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GOYA	LMSFGs
Summary

• Goal: Formation	redshift,	assembly	and	cosmic	role	of	dwarfs
• Project: Spectroscopy	of	a	sample	of	low-mass	SFGs

– nIR MOS	spectroscopy	of	low	mass		(log	M* <	9)	star-forming	galaxies	at	
intermediate	z	(0.7	<	z	<	1.7)

• J	band Halpha redshift	0.7	– 1.0
• H	band	 Halpha redshift	1.3	– 1.7

– High	spatial	density:	ideal	for	fillers
– Ancillary	data	provides	z,	SEDs	and	preliminary	distances	and	stellar	masses

● Products: Equivalenth widths	and	fluxes	of	Ha+NII ELs
● Results:

● Current	dominant	star-formation	activity
● Stellar	mass	assembly
● Environment	role		on	the	stellar	quenching	of	these	galaxies		



Low Mass SFGs:
science case	for EMIR-2017

1. Low-mass galaxies are	the most
poorly known.

– Very faint and	small,	difficult to	observe
– Studies biased to	local	samples

2. Similar	to	first galaxies.	Reionization.

13

HST,	5”x5”

No	unique	definition	of	Dwarf	galaxy
- Luminosity	(MB>	-18.5	mag)	/	size	(~1kpc)	/	
mass	(M*<109-109.5 M*).	



Mamon et al. 2012

Low Mass SFGs:
science case	for EMIR-2017

1. Mass assembly not well
understood.

– Early assembly (z=6,	
Dekel &	Silk 1986)

– Delayed assembly until
z=1	(Kepner et	al	1997)

– Mass-dependent
(Mamon et	al	2012)

2. Role	of	environment
(nature or nurture?)
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LMSFGs:	Sample characteristics
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logM*<8,	0.3<phot-z<1.0;	IAB<26
GOODS-S	3D-HST 700	dwarfs

4,5	objects /	sqr arcmin
80	targets	/	EMIR	mask

z<1		Hα	in	J

I=24.5
4h	EMIR,			SNR=2

VLT/VIMOS	dwarf confirmed sample
GOODS-S,	Rodriguez-Muñoz	et	al	2015



LMSFGs:	Sample characteristics
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logM*<8,	0.3<phot-z<1.0;	IAB<26 GOODS-S	 3D-HST 700	dwarfs

4,5	objects /	sqr arcmin 80	targets	/	EMIR	mask

Noeske et al. 2007

Whitaker et al. 2012
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VLT/VIMOS	dwarf confirmed sample
GOODS-S,	Rodriguez-Muñoz	et	al	2015

z<1		Hα	in	J

I=24.5
SNR=2
4h	EMIR

LMSFGs:	Select by Stellar Mass
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LMSFGs:	Morphologies

5”x5”

7. Description of the proposed programme and attachments

  

Fig. 3: VIMOS flux-calibrated 
spectrum  of one of our dwarfs. 
Program ESO 088.A-0321. As we can 
see, strong emission lines are detected, 
while continuum signal is weak. Two 
RGB images of the galaxy are also 
shown. This RGB image is built using 
ACS b, v and i bands with North and 
East, up and left respectively.  
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Fig. 4: (Left) Median (mass-weighted) star formation redshift vs. z=0 stellar mass as predicted by the model developed by Mamon et al. 2011. 
Fig. 4: (Center) Average SFHs returned by the code developed by Pacifici et al. 2012 for our sample of 41 spectroscopically confirmed low-

mass (M
*
< 109 M

⊙
) star-forming galaxies located in the E-CDFS between 0.56 < z < 1.04. The black solid line represents the median SFR 

at each step of lookback time (SFH-P50). It is overploted on the coloured area outlined by the percentiles 16 and 84. Vertical lines indicate 
in each case the median lookback time when the galaxies of our sample start forming stars (t

0,SFH-P50
) and when they reach the 10% and 50% 

of their present stellar mass (t
10,SFH-P50

 and t
50,SFH-P50

 respectively). 

Fig 4: (Right) Analog plot for the average specific-SFHs. The horizontal black solid line indicates the specific-SFR considered as the limit 
between star-forming and quiescent galaxies found by Kimm et al. (2009) for galaxies with stellar masses 10∼ 9.5 M

⊙
.

ACS b v i 

Fig. 1: (Left) Histogram of apparent magnitude in J band (some of the galaxies in the sample have no J band available due to the fact the 
E-CDF-S is not completely covered by  the corresponding image). 
Fig. 1: (Center) Spectroscopic redshifts measured on VIMOS spectra and stellar mass of the sample of objects derived using Pacifici et al. 
2012 approach. 
Fig. 1: (Right) Star Formation Main Sequence for our sample of low-mass star-forming galaxies. The main sequences found by Noeske et 
al. (2007; N07) and Whitaker et al. (2012; W12) for redshifts 0.5 and 0.7 are represented by grey dash lines. Contours show the area 
covered by SDSS.

Fig. 2: (Left) Mosaic of 20 RGB 
images (2”x2”) built using ACS b, v 
and i bands for objects on GOODS-S 
and v and z bands for those galaxies in 
GEMS but not GOODS-S. North and 
East, up and left respectively.
Fig. 2: (Right) Histogram of effective 
radius from Griffith et al. (2012). We 
use the mean effective radius of those 
given in the catalog for v and z ACS 
bands (There is one galaxy without R

eff
 

in the catalogs).   
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LMSFGs:	Modeling

19



LMSFGs:	Mass assembly
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VLT/VIMOS	dwarf confirmed sample
GOODS-S,	Rodriguez-Muñoz	et	al	2015



LMSFGs:	Cosmic web

21

First opportunity to:

- extend previous analysis in the dwarf mass regime (7<logM<9) and 

- identify their preferred locations with respect to

the cosmic web environment (nodes, filaments and voids)



S. Arnouts       SF2A-06/07/2017
2
2

➣ Cosmic Web : environment where
galaxies form and evolve

Galaxies within the Cosmic Web

✦ Cold  streams from CW filaments 
can feed high-z galaxies  with 104 K gas  disks
(Katz+03 , Keres+05,…)    

✦ DM halos inherit some level of coherence
from Large Scale Flows : 
filamentary flows advect Angular Momentum
into newly formed halos & disk of  galaxies 
(Hahn+07, Pichon+11, Codis+12,…..)

✦observational evidence in SDSS with spin alignments (Tempel+13) and simulation 
(Dubois+14) :  

High Mass galaxies : 
spins perpendicular to  filaments 

Low Mass galaxies :
spins parallel to filaments 

What about other properties (Mass / sSFR / … ) ?
any residual effects beyond local density ? 



S. Arnouts       SF2A-06/07/2017
2
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3D ridge  Extractor  extracts cosmic web features
Nodes, filaments, walls and voids (Sousbie 2011a,b)

Kraljic+17 (in prep)

VIPERS - W1 :  Malavasi+17

➛ Star-forming vs Quiescent  segregation effect➛Mass segregation effect 

Malavasi+17

Influence of  Cosmic Web : VIPERS



S. Arnouts       SF2A-06/07/2017
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Kraljic + in prep

Influence of  Cosmic Web : GAMA

G15:  Walls 

Distance to Walls

Kraljic +17,  sub



S. Arnouts       SF2A-06/07/2017
2
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✦ in line with current theory and hydrodynamical  
simulation 

(Dubois+14,  Codis+15) 

Conclusions

Most massive or quiescent galaxies lie preferentially in 
the core of filaments

— where they end their stellar mass assembly 
— via merging during their migrations toward nodes 

(Codis+12)

Lower mass & Star-Forming galaxies prefer the outer edges 
of  filaments 

— vorticity rich  regions (Pichon+99, Laigle+15)

— dominated by smooth  accretion (Welker+15)

✦ Reveal the role of filamentary structures 

highway in which DM halos and galaxies are evolving

✦ Reveal the role of large scale flows in shaping galaxy properties 

a natural framework to investigate galaxy evolution
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GOYA	LMSFGs
Summary

• Goal: Formation	redshift,	assembly	and	cosmic	role	of	dwarfs
• Project: Spectroscopy	of	a	sample	of	low-mass	SFGs

– nIR MOS	spectroscopy	of	low	mass		(log	M* <	9)	star-forming	galaxies	at	
intermediate	z	(0.7	<	z	<	1.7)

• J	band Halpha redshift	0.7	– 1.0
• H	band	 Halpha redshift	1.3	– 1.7

– High	spatial	density:	ideal	for	fillers
– Ancillary	data	provides	SEDs	and	preliminary	distances	and	stellar	masses

● Products: Equivalenth widths	and	fluxes	of	ELs
● Results:

● Current	dominant	star-formation	activity
● Stellar	mass	assembly
● Environment	role		on	the	stellar	quenching	of	these	galaxies.		



The standard	approach
EMIR-2004

GOYA:	Sample limited by nIR apparent magnitude
(K_vega <	22. ;	M*>1e10	for z=2.5)

- Very high z
- Red	objects
- AGN
- LBGs +	LAEs at	z=2.5
- L*	Star Forming Galaxies as	fillers
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IR-MOS	2017:
Cosmic properties evolution

• The cosmic BPT	diagram (z>1.5;	Kewley+13ab)
• Galaxy pairs (Morris+15)
• M*	galaxy progenitors (Papovich+14)
• SF	law from Ne	at	z≈2.5	(Shimakawa+14)
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Imaging Phot-z	surveys

• CANDELS HST	visible	&	J,	H
GOODS-N&S,	UDS,	EGS
Guo et	al.

• 3D-HST HST	visible	&	J,	H
GOODS-N&S,	UDS,	EGS
Fumagalli et	al.

• ZFOURGE	 Magellan MediumBand-nIR
GOODS-S,	UDS,	COSMOS
Papovich et	al.
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30

LMSFGs:	Mass assembly



Redshift formation of	dwarf SFGs
Even further?	
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Redshift formation of	dwarf SFGs
z=1.6	- 1.8	low-mass SFGs
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