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→ Dwarfs are ~3–5 orders of magnitude less massive and form stars at comparably lower rates



When a dwarf galaxy ceases the star formation, 

what happens next? Can the galaxy start again?
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Transition-type dwarfs

MIXED MORPHOLOGY

• objects between dwarf irregular and dwarf elliptical galaxies

• some retain HI but are optically quiescent, others show young stars in regular old bodies

MIXED STAR FORMATION

• some have a high star formation rate, others show no star formation
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The sample

Targets 19 Nearby dwarf galaxies, D < ~170 Mpc

Selection -19 <MB < -14.5

Optical SDSS and DESI spectra

Radio LOFAR LoTSS 144 MHz
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Each wavelength tells a different part of the story

• optical spectra shows young stellar radiation

• radio is sensitive for the last ~100 Myr

• combination gives a more complete picture

OPTICAL · STARS RADIO · SUPERNO VAE



Each tracer reads a different clock



Each tracer reads a different clock



Each tracer reads a different clock

<10 Myr ~20 Myr



Each tracer reads a different clock

<10 Myr

Hα · massive stars

~20 Myr



Each tracer reads a different clock

<10 Myr ~100 Myr

Hα · massive stars

~20 Myr



Each tracer reads a different clock

<10 Myr ~100 Myr

Hα · massive stars

144 MHz · CRe from SNe

~20 Myr



Each tracer reads a different clock

<10 Myr ~100 Myr several Gyr

Hα · massive stars

144 MHz · CRe from SNe

~20 Myr



Each tracer reads a different clock

<10 Myr ~100 Myr several Gyr

Hα · massive stars

144 MHz · CRe from SNe
pPXF continuum · resolved SFHs

~20 Myr
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NGC 3353

SFR(Hα) 0.0109 M
☉

/yr

SFR(<100 Myr) 0.013 M
☉

/yr

SFR(radio) 0.079 M
☉

/yr

SDSS J0936

SFR(Hα) 0.0023 M
☉

/yr

SFR(<100 Myr) 0.009 M
☉

/yr

SFR(radio) < 0.0029 M
☉

/yr



Galaxies with similar star formation histories show very

different radio detections.



Calculated SFRs
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Takeaways

• Transition-type dwarfs represent intermediate state between starburst and quiescent

• pPXF constrains star formation histories via optical spectra SSP fitting

• similar SFHs show systematically different LOFAR flux densities

• SFR diverges between optical and radio

• VLA follow-up constrains the radio spectral index and morphology

Pascal Vennedey

AIRUB · vennedey@astro.rub.de
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