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Introduction

Wolf-Rayet Galaxy ?

A subset of H II galaxies whose integrated spectra show broad emission line (Hell, CIV) features.
They are a special type of star-burst galaxies where massive star formation is only few Myr old
(Schaerer et al. 1999).

The broad emission line features attributed to
the presence of Wolf-Rayet stars (Conti 1991).

There should be a large number (102 - 10°) of
WR stars in a galaxy in order to observe it in
the WR-phase (Vacca & Conti 1991).

The most massive O-type stars (M >= 25M @ )
undergo WR phase after few Myr from their
birth, spending only a short time (= 0.5 Myr)
in this phase before their supernova explosion.
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HII region in galaxy

WR star/O-type star
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Massive star Very hot Short life
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WR stars ionized the ISM (neutral hydrogen).

'

Recombination takes place

Where,

Recombination rate = ionization rate
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Generation of H line series (Ha/Optical region)




Optical spectroscopy

Wolf-Rayet features
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Mrk 22 W-R starburst galaxy by
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Aim:

To find the abundances and other
Physical conditions using
Cloudy
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Method:

To generate synthetic spectrum
. mmmwawe B that matches the observed

LAY spectrum.




Fitting Spectrum of Hil region DEVA
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Problem:
; . Mismatches in the Fe, O, S
_ Wavelength (micron) h and Ne “nes

Plan for the next day: Need to match the lines Correctly by changing
Individual elemental Abundances.



Fitting Spectrum of HIl region

Day 4:
Fe = 0.001
S=0.2
F Ne = 0.3
: Ar=0.1

Higher Continuum resolution
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Problem: Ha/Hbeta ratio not
matching!

Plan for the next day: Need to match the lines Correctly by trying out
different Abundances.



Fitting Spectrum of Hll region

Abundance is
Solar with no grains.

Fe Il is still strong!!
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Abundance is
Solar with ISM grains.
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but other lines appeared :-(




Changed input flux SED to starburst99

Adventures with optimization!

Starburst99 (age: 1078) : [Solar abundance, ISM grain]
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Changed input flux SED to -> starburst99

Adventures with optimization!

Starburst99 (age: 1076) : [HII abundance, ISM grain]

Converged completely to wrong solution again! :(
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More experiments...

e Gave more constrains including all the lines in the spectrum.
 Better initial conditions
e Tried non unity filling factor

Still no significant progress

e |ssue with the star burst model?
 Finally we tried multiple black body radiation field.



Finally it worked!!
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Future work

Optimization codes are still running.

Better calculation of input radiation field using population
synthesis models of star burst WR galaxies.

More fine tuning of elemental abundances as well as
filling factor.



Particle Swarm Optimizer

Present default optimization algorithm prevents us from using threads more
than 2 times the number of parameters.

Highly susceptible to local minima.
Little control over quantities to optimize.
Quick solution:

1) Pycloudy already has pythonic interface to manage input and output to
Cloudy.

2) Each cloudy run is independent.

Particle swarm optimization on top of PyCloudy with number of particles equal
to number of threads.



Gary, resource persons, organizérs and all the
participants of CLOUDY school.
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