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How do the SSP-equivalent t, [Z/H] and [E/Fe] of a composite 
stellar population depend on t, [Z/H] and [E/Fe] of the 

individual single-burst stellar populations that compose it and on 
the luminosity-weighted ones?



t1 (Gyr) 10.0, 12.6, 15.8
[Z/H]1 -0.2 : 0.3 +0.1
[E/Fe]1 0 : 0.5 + 0.1
t2 (Gyr) 1, 1.3, 1.6, 2, 2.5, 3.2, 4, 5
[Z/H]2 0 : 0.5 +0.1
[E/Fe]2 -0.2 : 0.4 + 0.1

μ = M2/M1
0.01, 0.025, 0.05, 0.075, 0.1, 0.15, 0.2, 

0.3, 0.4, 0.5

Models of Composite Stellar Populations

362 880 models
Bruzual & Charlot (2003), Worthey (1994)



Indices are corrected for non-solar abundance ratios by means 
of  new index responses provided by Guy Worthey.

The new responses are calculated at each point of the model 
grid (i.e., at every t and [Z/H] where models are available).

Abundances are varied as in Trager et al. (2000).

[E/Fe]=0

W94



log(t1) [Z/H]1 [E/Fe]1 log(t2) [Z/H]2 [E/Fe]2 μ

log(tSSP) 0.09 -0.12 0.02 0.71 0.11 -0.01 -0.51

[Z/H]SSP 0.05 0.83 -0.04 -0.30 0.21 0.02 0.25

[E/Fe]SSP -0.03 0.00 0.81 -0.03 -0.05 0.41 -0.18

Covariance coefficients (W94 models)

tSSP is mostly sensitive to the age of the young population (t2) and to the mass 
fraction (μ)

[Z/H]SSP depends mainly on the metallicity of the old population ([Z/H]1) and at 
a lower level on t2, [Z/H]2 and μ

[E/Fe]SSP depends mainly on the abundance ratio of the old population ([E/Fe]1) 
but is also sensitive to [E/Fe]2



[Z/H]SSP = 0.959 x [Z/H]LW - 0.145 x log(tSSP) + 0.023 x [E/Fe]SSP +0.138
+0.3, -0.1

± 0.1 if t2 > 1.5 Gyr (comparable to observational error)



[E/Fe]SSP = 0.991 x [E/Fe]LW - 0.065 x log(tSSP) - 0.007 x [Z/H]SSP +0.064
+0.2, -0.1

± 0.1 if t2 > 1.5 Gyr (comparable to observational error)



log(tSSP) = 1.775 x log(tLW) - 0.904
+0.3, -0.5

± 0.3 if t2 > 1.5 Gyr



Conclusions

1) Variations in tSSP are mostly driven by variations in t2.

2) Variations in the SSP-equivalent chemical composition are mostly driven by 
the chemical composition of the old, massive population.

3) [Z/H]SSP and [E/Fe]SSP closely track the [Z/H]LW and [E/Fe]LW respectively. 
It is possible to go from SSP to LW [Z/H] and [E/Fe] with errors comparable 
to the observational ones (especially if populations younger than ~1.5 Gyr can be 
ruled out).

4) tSSP does not track tLW but is always smaller than it: log(tLW)-log(tSSP) can be 
as large as 0.8 (a factor of 6). It is possible to linearly transform tSSP into tLW 
with an error of ±0.2 (and slightly less if populations younger than ~1.5 Gyr can 
be ruled out)

In the future we will make the set of models available online. Typing the age and 
chemical composition of two population and a value of the mass ratio, one could 
immediately have the SSP-equivalent parameters (next to indices etc...).


