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2. LPVs as age indicators: the period-age relation of Miras
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LPVS AS DISTANCE INDICATORS
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LPVs AS DISTANCE INDICATORS

OGLE-IIl Catalogs of LPVs in the Magellanic Clouds
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LPVs AS DISTANCE INDICATORS

Chemical type: O-rich / C-rich
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LPVs AS DISTANCE INDICATORS

Period-luminosity relation of O-rich Miras
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In the MCs, Miras are <2% of the LPVs!
O-rich Miras are <0.5% in the LPVs in LMC, <0.2% in the SMC
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LPVs AS DISTANCE INDICATORS

Semi-regular variables [ 0-5RVs in the LMC.
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LPVs AS DISTANCE INDICATORS
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LPVs AS DISTANCE INDICATORS

PL relations obtained from different “calibration sets” (Miras/SRVs, O-/C-rich, ...)
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LPVs AS DISTANCE INDICATORS

Miras + SRVs = extra constraints on astrophysical distances from PL relation

Further information from other

variability parameters:
1. photometric amplitude
s

Overall benefits:

1. x2 (or more) distance-tracing sources
+25-50% precision, accuracy
combined O-/C-rich LPVs PLRs

can account For metallicity effects

2.
3.
4
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secondary period (in bi-periodic SRVs)

preliminary results
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LPVS AS AGE INDICATORS

Michele Trabucchi 2" Plitvice Regional LSST Workshop : Plitvice : 10-13/10/2022



LPVS AS AGE INDICATORS

Michele Trabucchi
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FiG. 4.—Relation of residual velocity (p) to period for Me variables.

2" Plitvice Regional LSST Workshop : Plitvice : 10-13/10/2022



LPVs AS AGE INDICATORS

Period-age relation of LPVs

e Shorter-period LPVs have kinematics of older populations
e Massive (young) LPVs are brighter = longer period

Simulated period-age relation:

e FM period prescription from hydrodynamic pulsation models (Trabucchi+ 2021)
e |sochrones with detailed TP-AGB evolution (Marigo+ 2017, Pastorelli+ 2019,20)
e Comparison with observations of LPVs in star clusters (see Grady+ 2019)
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LPVs AS AGE INDICATORS
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LPV PULSATION MODELS
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LPV PULSATION MODELS: PRESENT

Linear pulsation models are unable
to accurately predict the pulsation
period of LPVs pulsating in the
Fundamental Mode.
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https://ui.adsabs.harvard.edu/abs/2020svos.conf...87T/abstract

LPV PULSATION MODELS: PRESENT

Non-linear hydrodynamic models predict:

1. structural readjustment to large-amplitude pulsation
2. higher mean density = shorter period

3. Full agreement with observed PL relations
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LPV PULSATION MODELS: PRESENT

Non-linear hydrodynamic models predict:

1. structural readjustment to large-amplitude pulsation
2. higher mean density = shorter period

3. Full agreement with observed PL relations
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LPV PULSATION MODELS: FUTURE

Updates / upgrades

1. Extension of models grid: metallicity, C/O, He content, ...

2. Calibration of turbulent viscosity from OGLE, Gaia observations

3. Surface displacement / radial velocity curve templates from models

Output / deliverables
1. Light curve templates (Gaia, LSST, JWST, ...), at least for low-amplitude LPVs

Synthetic PL relations = effects of metallicity, star-formation history, ...
Improved theoretical period-age & period-initial mass relation
Binary evolution in TRILEGAL = Long Secondary Periods

= Wik
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LPVS & GAIA

Gaia Data Release 3: The second Gaia catalogue of long-period
variable candidates

T. Lebzelter *, N. Mowlavi **, I. Lecoeur-Taibi , M. Trabucchi _*“, M. Audard , P. Garcia-Laric ,
P. Gavras , B. Holl , G. Jevardat de Fombell, K. Nienartowicz , L. Rimoldini , and L. Eyer
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LPVS IN GA/IADR3

Gaia DR3 LPV candidates
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LPVS IN GA/IADR3

Distance between 2 highest peaks in low-res. G, spectrum
traces chemistry of molecular bands = O-/C-rich

Identification of C-stars - Comparison with literature
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Gaia DR3 5829160851462523008 : P=90.5d,
T T T T T

QRs(G)=0.13 mag, AG=0.06 mag
L LI

LPVS IN GA/IADR3
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LPVS IN GA/IADR3

Period-luminosity relations in the Magellanic Clouds and other LG galaxies

NIR period-luminosity diagram of the SMC - Gaia DR3 vs. OGLE-III

DR3 LPV candidates in Local Group dwarf galaxies
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