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Astronomy is often a data-starved science

We can measure part of the spectrum of light emitted
from complex environments, seen from a single
viewing angle, at a single point in time.

To interpret those data, we usually rely on fitting to a
physical model to fill in the gaps and determine the
underlying physics.

For interpreting any group of stars, galaxy or
statistical sample of galaxies, this often means
population and spectral synthesis.
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“Mind your P’s and Q’s”

Moe & di Stefano (2017)
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| Volume Limited (Raghavan+10)
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Bias—corrected Solar—type

“The Close Binary Fraction of Solar-type Stars
Is Strongly Anticorrelated with Metallicity”

Moe et al (2019)
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Rapld VS Detalled Stellar Models

 Detailed Models:

— Structure equations solved iteratively MESA BPASS
at every time step and depth in star ’

— Slow, but accurate

« Rapid Models:

— A small grid of detailed models used
to derive analytic approximations to BSE, SSE
evolution

— Less accurate, but much faster
— Most based on Hurley et al (2000, 2002)
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. can only be inferred
iIndirectly, or modelled
theoretically
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Binary pop synth needs input
distributions in binary fraction,
period and mass ratio — these
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Log (Number of Stars)

(will affect ionizing fluxes)
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Mass (MSU n) (See e.g. Stanway et al 2019)
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Is the IMF
sampled
stochastically?
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Combining SSPs with:

« star formation history

« metallicity history

* nebular gas

e dust absorption and
emission

produces a full synthetic
spectral energy
distribution (SED)

(image: Conroy 2014) 2
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Nebular Gas and Dus§

To fit real stellar populations gas and dust must
also be considered

— absorbs away blue light, produces nebular continuum
and line emission (gas), far infrared emission (dust)

— Key parameters: gas density (n.), ionizing spectrum,
gas composition, ionization parameter (ni,, per gas
particle), dust extinction curve(k,), dust emission
curve)

Specialist radiative transfer codes (e.g. Cloudy) must be used
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S0, you're using an SSP? You should ask
what it's using for:

 Stellar evolution models

« Stellar atmosphere models

* |nitial mass function and model mass range
* Initial composition/metallicity

* Binary parameters

* Nebular gas or dust assumptions
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Any Questions?

Contact email: e.r.stanway@warwick.ac.uk
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