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Redshift Evolution of Velocity Dispersion!
✤ overall decrease from z~4 to the present day 
✤ driven by the evolution of gas fractions in near-critical disks 
Wisnioski et al. 2014, to be submitted soon

SUMMARY

Tracing Metallicity with the [NII]/Hα ratio!
✤ consistent study over large redshift range 0.7 < z < 2.7 
✤ MZR shows a constant slope at the low mass end -> redshift evolution fully described  

by the evolution of the characteristic turnover mass 
✤ no correlation between [NII]/Ha and SFR at fixed mass and redshift 

Wuyts et al. 2014, ApJ, 789L, 40
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Figure 11. Redshift evolution of the mean gas depletion time (left) and gas mass fraction (right) for main-sequence galaxies from our lensed and reference samples
for which a CO-based measurement of MH2 is available. Error bars show the standard deviation within each redshift bin. The different colors represent the following
datasets: blue: representative z = 0 sample from COLD GASS; green: galaxies from Geach et al. (2011) and Bauermeister et al. (2013) at z ∼ 0.4; orange: the
incompleteness-corrected mean values from Tacconi et al. (2013). The red points show the contribution from this study and include all the galaxies in the specified
redshift intervals from the lensed and comparison samples as well as from PHIBSS, and corrects for sample incompleteness. On the left plot, the gray shaded region
shows the expected trend between tdep(H2) and z described by Equation (10), for α = [−1.0,−1.5]. On the right panel, the gray shaded region is the expected redshift
dependence of fgas derived from Equations (9)–(11), assuming that α = −1.0 (Tacconi et al. 2013) and sSFR follows Equation (11) (Lilly et al. 2013). Alternative
relations for fgas(z) are obtained by assuming that sSFR ∝ (1 + z)2.8 at all redshifts (dotted dark blue line), or else reaches a plateau at z = 2 (dashed light blue line).
(A color version of this figure is available in the online journal.)

disks as a function of redshift. Several studies have now reported
a rapid increase of fgas with redshift (Tacconi et al. 2010; Daddi
et al. 2010a; Geach et al. 2011; Magdis et al. 2012a). The most
robust analysis so far was performed by Tacconi et al. (2013). In
that work, the PHIBSS data at z ∼ 1 and z ∼ 2 were corrected
for incompleteness and compared to a matched local control
sample extracted from the COLD GASS catalog, revealing an
increase of fgas from 8% at z = 0 to 33% at z ∼ 1 and 47%
at z ∼ 2. These three secure measurements are reproduced in
Figure 11 (right panel). There are very few galaxies at z ∼ 0.5
with published CO measurements, but in Figure 11, the few
systems found in Geach et al. (2011) and Bauermeister et al.
(2013) are compiled (CO measurements for several galaxies
with 0.6 < z < 1.0 are published also in Combes et al. (2012),
but we do not include them here as they are above MS objects).

As the PHIBSS sample extends to z = 2.4, we combine all
the MS galaxies in our lensed and comparison samples above
that redshift to derive a mean gas fraction of 40% ± 15% at
⟨z⟩ = 2.8. We then apply the methodology of Tacconi et al.
(2013) to correct for sample incompleteness. As the sample of
lensed galaxies with z > 2.4 is richer in on MS and below MS
galaxies, accounting for this bias raises the mean gas fraction
to 44%. Therefore, our observations suggest that the trend for
increasing gas fraction with redshift does not extend beyond
z ∼ 2, and may even be reversing.

Can this flattening of the relation between gas fractions and
redshift at z > 2 be expected under the equilibrium model? The
definition of the gas fraction (Equation (9)) can be re-expressed
as

fgas = 1
1 + (tdepsSFR)−1

, (9)

and the best predictions available for the redshift evolution of
tdep and sSFR used to compute the expected behavior of fgas(z).
As explained in Section 5.3, it is estimated that

tdep(z) = 1.5(1 + z)α[Gyr], (10)

with α measured to be −1.0 by Tacconi et al. (2013) and
predicted to be −1.5 in the analytic model of Davé et al.
(2012). The relation is normalized to the typical depletion time
of 1.5 Gyr observed in local galaxies (Leroy et al. 2008; Bigiel
et al. 2011; Saintonge et al. 2011b, 2012). Based on studies of
the slope and redshift evolution of the star formation MS, the
typical sSFR (in Gyr−1) of a star-forming galaxy of mass M∗ at
redshift z is

sSFR(M∗, z) =

⎧
⎪⎨

⎪⎩

0.07
(

M∗
1010.5 M⊙

)−0.1
(1 + z)3 if z < 2

0.30
(

M∗
1010.5 M⊙

)−0.1
(1 + z)5/3 if z > 2.

(11)
The above equation is presentd by Lilly et al. (2013) based on
results from a number of recent high-redshift imaging surveys
(Noeske et al. 2007; Elbaz et al. 2007; Daddi et al. 2007; Pannella
et al. 2009; Stark et al. 2013). The expected redshift evolution of
the gas fraction for galaxies of a given stellar mass can then be
obtained by combining Equations (9)–(11). For galaxies in the
mass range 1010–5 × 1011 and for α = −1.0 in Equation (10),
the expected trend is shown in Figure 11 as the light gray band.
At z > 2, fgas flattens out because of the shallower evolution of
sSFR with redshift mostly canceling out the (1 + z)−1 term from
the tdep(H2) relation (Equation (10)). This model predicts a very
modest evolution of the mean gas fraction from 47% at z = 2.2
to 49% at z = 2.8, consistent with our measurement.

17
Tacconi et al. 2013
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Figure 11. Redshift evolution of the mean gas depletion time (left) and gas mass fraction (right) for main-sequence galaxies from our lensed and reference samples
for which a CO-based measurement of MH2 is available. Error bars show the standard deviation within each redshift bin. The different colors represent the following
datasets: blue: representative z = 0 sample from COLD GASS; green: galaxies from Geach et al. (2011) and Bauermeister et al. (2013) at z ∼ 0.4; orange: the
incompleteness-corrected mean values from Tacconi et al. (2013). The red points show the contribution from this study and include all the galaxies in the specified
redshift intervals from the lensed and comparison samples as well as from PHIBSS, and corrects for sample incompleteness. On the left plot, the gray shaded region
shows the expected trend between tdep(H2) and z described by Equation (10), for α = [−1.0,−1.5]. On the right panel, the gray shaded region is the expected redshift
dependence of fgas derived from Equations (9)–(11), assuming that α = −1.0 (Tacconi et al. 2013) and sSFR follows Equation (11) (Lilly et al. 2013). Alternative
relations for fgas(z) are obtained by assuming that sSFR ∝ (1 + z)2.8 at all redshifts (dotted dark blue line), or else reaches a plateau at z = 2 (dashed light blue line).
(A color version of this figure is available in the online journal.)

disks as a function of redshift. Several studies have now reported
a rapid increase of fgas with redshift (Tacconi et al. 2010; Daddi
et al. 2010a; Geach et al. 2011; Magdis et al. 2012a). The most
robust analysis so far was performed by Tacconi et al. (2013). In
that work, the PHIBSS data at z ∼ 1 and z ∼ 2 were corrected
for incompleteness and compared to a matched local control
sample extracted from the COLD GASS catalog, revealing an
increase of fgas from 8% at z = 0 to 33% at z ∼ 1 and 47%
at z ∼ 2. These three secure measurements are reproduced in
Figure 11 (right panel). There are very few galaxies at z ∼ 0.5
with published CO measurements, but in Figure 11, the few
systems found in Geach et al. (2011) and Bauermeister et al.
(2013) are compiled (CO measurements for several galaxies
with 0.6 < z < 1.0 are published also in Combes et al. (2012),
but we do not include them here as they are above MS objects).

As the PHIBSS sample extends to z = 2.4, we combine all
the MS galaxies in our lensed and comparison samples above
that redshift to derive a mean gas fraction of 40% ± 15% at
⟨z⟩ = 2.8. We then apply the methodology of Tacconi et al.
(2013) to correct for sample incompleteness. As the sample of
lensed galaxies with z > 2.4 is richer in on MS and below MS
galaxies, accounting for this bias raises the mean gas fraction
to 44%. Therefore, our observations suggest that the trend for
increasing gas fraction with redshift does not extend beyond
z ∼ 2, and may even be reversing.

Can this flattening of the relation between gas fractions and
redshift at z > 2 be expected under the equilibrium model? The
definition of the gas fraction (Equation (9)) can be re-expressed
as

fgas = 1
1 + (tdepsSFR)−1

, (9)

and the best predictions available for the redshift evolution of
tdep and sSFR used to compute the expected behavior of fgas(z).
As explained in Section 5.3, it is estimated that

tdep(z) = 1.5(1 + z)α[Gyr], (10)

with α measured to be −1.0 by Tacconi et al. (2013) and
predicted to be −1.5 in the analytic model of Davé et al.
(2012). The relation is normalized to the typical depletion time
of 1.5 Gyr observed in local galaxies (Leroy et al. 2008; Bigiel
et al. 2011; Saintonge et al. 2011b, 2012). Based on studies of
the slope and redshift evolution of the star formation MS, the
typical sSFR (in Gyr−1) of a star-forming galaxy of mass M∗ at
redshift z is

sSFR(M∗, z) =

⎧
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⎪⎩
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)−0.1
(1 + z)3 if z < 2
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)−0.1
(1 + z)5/3 if z > 2.

(11)
The above equation is presentd by Lilly et al. (2013) based on
results from a number of recent high-redshift imaging surveys
(Noeske et al. 2007; Elbaz et al. 2007; Daddi et al. 2007; Pannella
et al. 2009; Stark et al. 2013). The expected redshift evolution of
the gas fraction for galaxies of a given stellar mass can then be
obtained by combining Equations (9)–(11). For galaxies in the
mass range 1010–5 × 1011 and for α = −1.0 in Equation (10),
the expected trend is shown in Figure 11 as the light gray band.
At z > 2, fgas flattens out because of the shallower evolution of
sSFR with redshift mostly canceling out the (1 + z)−1 term from
the tdep(H2) relation (Equation (10)). This model predicts a very
modest evolution of the mean gas fraction from 47% at z = 2.2
to 49% at z = 2.8, consistent with our measurement.
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Figure 11. Redshift evolution of the mean gas depletion time (left) and gas mass fraction (right) for main-sequence galaxies from our lensed and reference samples
for which a CO-based measurement of MH2 is available. Error bars show the standard deviation within each redshift bin. The different colors represent the following
datasets: blue: representative z = 0 sample from COLD GASS; green: galaxies from Geach et al. (2011) and Bauermeister et al. (2013) at z ∼ 0.4; orange: the
incompleteness-corrected mean values from Tacconi et al. (2013). The red points show the contribution from this study and include all the galaxies in the specified
redshift intervals from the lensed and comparison samples as well as from PHIBSS, and corrects for sample incompleteness. On the left plot, the gray shaded region
shows the expected trend between tdep(H2) and z described by Equation (10), for α = [−1.0,−1.5]. On the right panel, the gray shaded region is the expected redshift
dependence of fgas derived from Equations (9)–(11), assuming that α = −1.0 (Tacconi et al. 2013) and sSFR follows Equation (11) (Lilly et al. 2013). Alternative
relations for fgas(z) are obtained by assuming that sSFR ∝ (1 + z)2.8 at all redshifts (dotted dark blue line), or else reaches a plateau at z = 2 (dashed light blue line).
(A color version of this figure is available in the online journal.)

disks as a function of redshift. Several studies have now reported
a rapid increase of fgas with redshift (Tacconi et al. 2010; Daddi
et al. 2010a; Geach et al. 2011; Magdis et al. 2012a). The most
robust analysis so far was performed by Tacconi et al. (2013). In
that work, the PHIBSS data at z ∼ 1 and z ∼ 2 were corrected
for incompleteness and compared to a matched local control
sample extracted from the COLD GASS catalog, revealing an
increase of fgas from 8% at z = 0 to 33% at z ∼ 1 and 47%
at z ∼ 2. These three secure measurements are reproduced in
Figure 11 (right panel). There are very few galaxies at z ∼ 0.5
with published CO measurements, but in Figure 11, the few
systems found in Geach et al. (2011) and Bauermeister et al.
(2013) are compiled (CO measurements for several galaxies
with 0.6 < z < 1.0 are published also in Combes et al. (2012),
but we do not include them here as they are above MS objects).

As the PHIBSS sample extends to z = 2.4, we combine all
the MS galaxies in our lensed and comparison samples above
that redshift to derive a mean gas fraction of 40% ± 15% at
⟨z⟩ = 2.8. We then apply the methodology of Tacconi et al.
(2013) to correct for sample incompleteness. As the sample of
lensed galaxies with z > 2.4 is richer in on MS and below MS
galaxies, accounting for this bias raises the mean gas fraction
to 44%. Therefore, our observations suggest that the trend for
increasing gas fraction with redshift does not extend beyond
z ∼ 2, and may even be reversing.

Can this flattening of the relation between gas fractions and
redshift at z > 2 be expected under the equilibrium model? The
definition of the gas fraction (Equation (9)) can be re-expressed
as

fgas = 1
1 + (tdepsSFR)−1

, (9)

and the best predictions available for the redshift evolution of
tdep and sSFR used to compute the expected behavior of fgas(z).
As explained in Section 5.3, it is estimated that

tdep(z) = 1.5(1 + z)α[Gyr], (10)

with α measured to be −1.0 by Tacconi et al. (2013) and
predicted to be −1.5 in the analytic model of Davé et al.
(2012). The relation is normalized to the typical depletion time
of 1.5 Gyr observed in local galaxies (Leroy et al. 2008; Bigiel
et al. 2011; Saintonge et al. 2011b, 2012). Based on studies of
the slope and redshift evolution of the star formation MS, the
typical sSFR (in Gyr−1) of a star-forming galaxy of mass M∗ at
redshift z is

sSFR(M∗, z) =

⎧
⎪⎨

⎪⎩

0.07
(

M∗
1010.5 M⊙

)−0.1
(1 + z)3 if z < 2

0.30
(

M∗
1010.5 M⊙

)−0.1
(1 + z)5/3 if z > 2.

(11)
The above equation is presentd by Lilly et al. (2013) based on
results from a number of recent high-redshift imaging surveys
(Noeske et al. 2007; Elbaz et al. 2007; Daddi et al. 2007; Pannella
et al. 2009; Stark et al. 2013). The expected redshift evolution of
the gas fraction for galaxies of a given stellar mass can then be
obtained by combining Equations (9)–(11). For galaxies in the
mass range 1010–5 × 1011 and for α = −1.0 in Equation (10),
the expected trend is shown in Figure 11 as the light gray band.
At z > 2, fgas flattens out because of the shallower evolution of
sSFR with redshift mostly canceling out the (1 + z)−1 term from
the tdep(H2) relation (Equation (10)). This model predicts a very
modest evolution of the mean gas fraction from 47% at z = 2.2
to 49% at z = 2.8, consistent with our measurement.

17

The Astrophysical Journal, 778:2 (25pp), 2013 November 20 Saintonge et al.

Figure 11. Redshift evolution of the mean gas depletion time (left) and gas mass fraction (right) for main-sequence galaxies from our lensed and reference samples
for which a CO-based measurement of MH2 is available. Error bars show the standard deviation within each redshift bin. The different colors represent the following
datasets: blue: representative z = 0 sample from COLD GASS; green: galaxies from Geach et al. (2011) and Bauermeister et al. (2013) at z ∼ 0.4; orange: the
incompleteness-corrected mean values from Tacconi et al. (2013). The red points show the contribution from this study and include all the galaxies in the specified
redshift intervals from the lensed and comparison samples as well as from PHIBSS, and corrects for sample incompleteness. On the left plot, the gray shaded region
shows the expected trend between tdep(H2) and z described by Equation (10), for α = [−1.0,−1.5]. On the right panel, the gray shaded region is the expected redshift
dependence of fgas derived from Equations (9)–(11), assuming that α = −1.0 (Tacconi et al. 2013) and sSFR follows Equation (11) (Lilly et al. 2013). Alternative
relations for fgas(z) are obtained by assuming that sSFR ∝ (1 + z)2.8 at all redshifts (dotted dark blue line), or else reaches a plateau at z = 2 (dashed light blue line).
(A color version of this figure is available in the online journal.)

disks as a function of redshift. Several studies have now reported
a rapid increase of fgas with redshift (Tacconi et al. 2010; Daddi
et al. 2010a; Geach et al. 2011; Magdis et al. 2012a). The most
robust analysis so far was performed by Tacconi et al. (2013). In
that work, the PHIBSS data at z ∼ 1 and z ∼ 2 were corrected
for incompleteness and compared to a matched local control
sample extracted from the COLD GASS catalog, revealing an
increase of fgas from 8% at z = 0 to 33% at z ∼ 1 and 47%
at z ∼ 2. These three secure measurements are reproduced in
Figure 11 (right panel). There are very few galaxies at z ∼ 0.5
with published CO measurements, but in Figure 11, the few
systems found in Geach et al. (2011) and Bauermeister et al.
(2013) are compiled (CO measurements for several galaxies
with 0.6 < z < 1.0 are published also in Combes et al. (2012),
but we do not include them here as they are above MS objects).

As the PHIBSS sample extends to z = 2.4, we combine all
the MS galaxies in our lensed and comparison samples above
that redshift to derive a mean gas fraction of 40% ± 15% at
⟨z⟩ = 2.8. We then apply the methodology of Tacconi et al.
(2013) to correct for sample incompleteness. As the sample of
lensed galaxies with z > 2.4 is richer in on MS and below MS
galaxies, accounting for this bias raises the mean gas fraction
to 44%. Therefore, our observations suggest that the trend for
increasing gas fraction with redshift does not extend beyond
z ∼ 2, and may even be reversing.

Can this flattening of the relation between gas fractions and
redshift at z > 2 be expected under the equilibrium model? The
definition of the gas fraction (Equation (9)) can be re-expressed
as

fgas = 1
1 + (tdepsSFR)−1

, (9)

and the best predictions available for the redshift evolution of
tdep and sSFR used to compute the expected behavior of fgas(z).
As explained in Section 5.3, it is estimated that

tdep(z) = 1.5(1 + z)α[Gyr], (10)

with α measured to be −1.0 by Tacconi et al. (2013) and
predicted to be −1.5 in the analytic model of Davé et al.
(2012). The relation is normalized to the typical depletion time
of 1.5 Gyr observed in local galaxies (Leroy et al. 2008; Bigiel
et al. 2011; Saintonge et al. 2011b, 2012). Based on studies of
the slope and redshift evolution of the star formation MS, the
typical sSFR (in Gyr−1) of a star-forming galaxy of mass M∗ at
redshift z is

sSFR(M∗, z) =

⎧
⎪⎨

⎪⎩

0.07
(

M∗
1010.5 M⊙

)−0.1
(1 + z)3 if z < 2

0.30
(

M∗
1010.5 M⊙

)−0.1
(1 + z)5/3 if z > 2.

(11)
The above equation is presentd by Lilly et al. (2013) based on
results from a number of recent high-redshift imaging surveys
(Noeske et al. 2007; Elbaz et al. 2007; Daddi et al. 2007; Pannella
et al. 2009; Stark et al. 2013). The expected redshift evolution of
the gas fraction for galaxies of a given stellar mass can then be
obtained by combining Equations (9)–(11). For galaxies in the
mass range 1010–5 × 1011 and for α = −1.0 in Equation (10),
the expected trend is shown in Figure 11 as the light gray band.
At z > 2, fgas flattens out because of the shallower evolution of
sSFR with redshift mostly canceling out the (1 + z)−1 term from
the tdep(H2) relation (Equation (10)). This model predicts a very
modest evolution of the mean gas fraction from 47% at z = 2.2
to 49% at z = 2.8, consistent with our measurement.
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Figure 11. Redshift evolution of the mean gas depletion time (left) and gas mass fraction (right) for main-sequence galaxies from our lensed and reference samples
for which a CO-based measurement of MH2 is available. Error bars show the standard deviation within each redshift bin. The different colors represent the following
datasets: blue: representative z = 0 sample from COLD GASS; green: galaxies from Geach et al. (2011) and Bauermeister et al. (2013) at z ∼ 0.4; orange: the
incompleteness-corrected mean values from Tacconi et al. (2013). The red points show the contribution from this study and include all the galaxies in the specified
redshift intervals from the lensed and comparison samples as well as from PHIBSS, and corrects for sample incompleteness. On the left plot, the gray shaded region
shows the expected trend between tdep(H2) and z described by Equation (10), for α = [−1.0,−1.5]. On the right panel, the gray shaded region is the expected redshift
dependence of fgas derived from Equations (9)–(11), assuming that α = −1.0 (Tacconi et al. 2013) and sSFR follows Equation (11) (Lilly et al. 2013). Alternative
relations for fgas(z) are obtained by assuming that sSFR ∝ (1 + z)2.8 at all redshifts (dotted dark blue line), or else reaches a plateau at z = 2 (dashed light blue line).
(A color version of this figure is available in the online journal.)

disks as a function of redshift. Several studies have now reported
a rapid increase of fgas with redshift (Tacconi et al. 2010; Daddi
et al. 2010a; Geach et al. 2011; Magdis et al. 2012a). The most
robust analysis so far was performed by Tacconi et al. (2013). In
that work, the PHIBSS data at z ∼ 1 and z ∼ 2 were corrected
for incompleteness and compared to a matched local control
sample extracted from the COLD GASS catalog, revealing an
increase of fgas from 8% at z = 0 to 33% at z ∼ 1 and 47%
at z ∼ 2. These three secure measurements are reproduced in
Figure 11 (right panel). There are very few galaxies at z ∼ 0.5
with published CO measurements, but in Figure 11, the few
systems found in Geach et al. (2011) and Bauermeister et al.
(2013) are compiled (CO measurements for several galaxies
with 0.6 < z < 1.0 are published also in Combes et al. (2012),
but we do not include them here as they are above MS objects).

As the PHIBSS sample extends to z = 2.4, we combine all
the MS galaxies in our lensed and comparison samples above
that redshift to derive a mean gas fraction of 40% ± 15% at
⟨z⟩ = 2.8. We then apply the methodology of Tacconi et al.
(2013) to correct for sample incompleteness. As the sample of
lensed galaxies with z > 2.4 is richer in on MS and below MS
galaxies, accounting for this bias raises the mean gas fraction
to 44%. Therefore, our observations suggest that the trend for
increasing gas fraction with redshift does not extend beyond
z ∼ 2, and may even be reversing.

Can this flattening of the relation between gas fractions and
redshift at z > 2 be expected under the equilibrium model? The
definition of the gas fraction (Equation (9)) can be re-expressed
as

fgas = 1
1 + (tdepsSFR)−1

, (9)

and the best predictions available for the redshift evolution of
tdep and sSFR used to compute the expected behavior of fgas(z).
As explained in Section 5.3, it is estimated that

tdep(z) = 1.5(1 + z)α[Gyr], (10)

with α measured to be −1.0 by Tacconi et al. (2013) and
predicted to be −1.5 in the analytic model of Davé et al.
(2012). The relation is normalized to the typical depletion time
of 1.5 Gyr observed in local galaxies (Leroy et al. 2008; Bigiel
et al. 2011; Saintonge et al. 2011b, 2012). Based on studies of
the slope and redshift evolution of the star formation MS, the
typical sSFR (in Gyr−1) of a star-forming galaxy of mass M∗ at
redshift z is

sSFR(M∗, z) =
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)−0.1
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)−0.1
(1 + z)5/3 if z > 2.

(11)
The above equation is presentd by Lilly et al. (2013) based on
results from a number of recent high-redshift imaging surveys
(Noeske et al. 2007; Elbaz et al. 2007; Daddi et al. 2007; Pannella
et al. 2009; Stark et al. 2013). The expected redshift evolution of
the gas fraction for galaxies of a given stellar mass can then be
obtained by combining Equations (9)–(11). For galaxies in the
mass range 1010–5 × 1011 and for α = −1.0 in Equation (10),
the expected trend is shown in Figure 11 as the light gray band.
At z > 2, fgas flattens out because of the shallower evolution of
sSFR with redshift mostly canceling out the (1 + z)−1 term from
the tdep(H2) relation (Equation (10)). This model predicts a very
modest evolution of the mean gas fraction from 47% at z = 2.2
to 49% at z = 2.8, consistent with our measurement.
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DISPERSION EVOLUTION

vrot=100km/s
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222 SFGs @ z=0.9-2.3!
!
   SINS/zC-SINF                    LUCI                KMOS3D  !
12 SFGs @ z=1.5      14 SFGs @ z=1.5     62 SFGs @ z=0.9 
 49 SFGs @ z=2.3         38 SFGs @ z=2.3        47 SFGs @ z=2.3

Wuyts+2014

THE COMBINED SINS + LUCI + KMOS3D SAMPLE



Wuyts+2014

THE MASS-METALLICITY RELATION

83% detection rate of [NII]

AGN = classic indicators 
X-ray, radio, IRAC colours,  
rest-frame UV spectra (18)

broad AGN-driven outflows 
Genzel+2014 (20)

-> 17% contamination
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FITTING THE MASS-METALLICITY RELATION
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Constant !
asymptotic metallicity!

Z0 = 8.7



FITTING THE MASS-METALLICITY RELATION

Zahid+2014

Constant slope!
γ = 0.4



FITTING THE MASS-METALLICITY RELATION

Zahid+2014

The redshift evolution of the MZR can be described fully in terms of 
the evolution of the characteristic turnover mass



CORRELATION WITH STAR FORMATION RATE
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CORRELATION WITH STAR FORMATION RATE

Wuyts+2014

No correlation between [NII]/Hα and SFR !
at fixed redshift and stellar mass!

!
The redshift evolutions of metallicity and SFR !

might not be causally related
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Yuan+2013
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Zahid et al. 2013

162 galaxies, FMOS, z=1.6

CORRELATION WITH STAR FORMATION RATE
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SFRUV+IR SFRHa
162 galaxies, FMOS, z=1.6

CORRELATION WITH STAR FORMATION RATE


