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ABSTRACT

We present the WARPFIELD emission predictor, WARPFIELD-EMP, which couples the
1D stellar feedback code WARPFIELD with the cLounpy H1I region/PDR code and
the POLARIS radiative transfer code, in order to make detailed predictions for the
time-dependent line and continuum emission arising from the Hir region and PDR
surrounding an evolving star cluster. WARPFIELD-EMP accounts for a wide range of
physical processes (stellar winds, supernovae, radiation pressure, gravity, thermal con-
duction, radiative cooling, dust extinction etc.) and yet runs quickly enough to allow
us to explore broad ranges of different model parameters. We compare the results
of an extensive set of models with SITELLE observations of a large sample of H11
regions in NGC 628 and find very good agreement, particularly for the highest signal-
to-noise observations. We show that our approach of modeling individual clouds from
first principles (instead of in terms of dimensionless quantities such as the ionization
parameter) allows us to avoid long-standing degeneracies in the interpretation of H 11
region diagnostics and enables us to relate these diagnostics to important physical
parameters such as cloud mass or cluster age. Finally, we explore the implications
of our models regarding the reliability of simple metallicity diagnostics, the proper-
ties of long-lived embedded clusters, and the role played by winds and supernovae in
regulating H 11 region and PDR line emission.
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1 INTRODUCTION also widely used as diagnostics to estimate gas properties
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Table 1. Range of parameters examined in the models discussed

here
Parameter Unit Values
ny [em—3] 100, 200, 300, 500
log19 M1 Mg] 5.0, 5.25, ..., 7.00, 7.25
SFE [%] 1,2,4,6, 8, 10
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CpaBHeHne c
HaOAI0AeHUSIMU
NGC628 na CFHT:
OO0OBsICHSIOT AaKe
aucriepcnio Ha BPT
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IIpITaroTcss HAMTH 3aBUCYMOCTD MEXKAY
HavyaAbHBIMY IIapaMeTpaMy MOAEAU U
1oao>xennem Ha BPT B pasnbie MOMEHTEI
BpeMeHn. He Buasir.

BPT — HesppexTuBHa 4451 aHaAM3a
HadaAbHBIX yCAOBI/H?I
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