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1. Check PNe CS identification using Gaia Π and XP colors
2. Calculate distances, nebular sizes and luminosities
3. Locate CS in a HRD and obtain evolutionary parameters
4. Check consistency of spectral types and sizes with evolutionary ages
5. Incidence of binarity: Π+PΜs co-moving objects

Astrometric quality close binaries

Aim:



1. 1.- PNe CS identification using Gaia P and XP colors

• Problems in the dentification of CSPNe: intrinsically faint and hot (blue) stars, nebular emission
• Gaia provides colors and brightnesses for objects in the nebular field to about G=20

 (GBP-GRP) and r/R can be used to propose CS candidates. Important: correct for reddening



1. 1.- PNe CS identification using Gaia P and XP colors

• Second step: selection based on EDR3 astrometric quality (RUWE, UWE, 30% relative errors)  sample of
405 Golden-EDR3 CSPNe (64% in group A)

• Distances obtained from a Bayesian approach by Bailer-Jones et al 2021, mean physical radii calculated

• Comparison of EDR3 distances with other
indirect methods



1. 2.- Sizes + radial velocities: kinematical ages and “PNe visibility 
time”

• From literature radial velocities and nebular sizes kinematical ages can be calculated, and then “PNe
visibility time” as: 

• We also explore the relationship between morphology
and Galactic heigth



3.-HDR location and evolutionary parameters

• Gaia distances can be used to update luminosities values while temperatures were taken from the literature
(Zanstra method). CS are too hot to use DPAC CU8 parameterizations. We checked the reliability of the CS 
identification. We also plot CS spectral classifications (Weidman, 2020) and Miller-Bertolami (2016) 
evolutionary tracks for post-AGB stars.



4.-Incidence of binarity: co-moving objects

• Gaia astrometry, Π+PMs, can be used to
search for wide binaries among EDR3 
Golde sample of CSPNe: coincidence of
three astrometric measures within 2,5 σ
times the uncertainty

• 8 co-moving systems with r≤ 20 000 AU



4.-Incidence of binarity: unresolved pairs

• Blue, (GBP-GRP) ≤ -0,2 and red stars have different statistics
in Gaia astrometric quality parameters

• Red CS have noisier astrometry, and also higher photometric
uncertainty

 It is posible that red CS are close binary systems



5.- Conclusions
• Gaia astrometry, Π+PMs, allowed a comprehensive análisis of the

Galactic PN system, that we estimate to be complete to within 2 Kpc.

• Gaia made it possible to confirm the identification of the CSPNe, 
determine their distances and sizes, recalculate their luminosities and 
kinematical ages, and study in detail their evolutionary status.

• We found that the “visibility time” of Galactic PNe is around 28 000 
years, the mean radius is 0,5 pc and 50% have evolutionary ages below 
10 Kyrs

• Gaia astrometry allowed the discovery of 8 co-moving pairs, and several 
triple systems

• Statistics on the astrometric and photometric quality parameters (from 
epoch measurements) give relevant information about CSPNe with 
central “red” stars: their parameters are noisier and they are drawn from 
a statisticaly different sample, confirming that Gaia epoch observations 
will help us to study the incidence of close binaries among CSPNe.
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