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Overview G Filtering

resentation Overview

m What are hot stars in Gaia ?
m definition
m how do they look like in Gaia’s spectroscopy ?
m Overview of the methods used in Apsis to classify hot stars
(GSP-Phot and ESP-HS)
m What information is available in Gaia DR3 ? Limits of
application ?

®m Summary and guidelines
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— A: 7500 - 10000 K besangon model/Gaia mock
—— B: 10000 - 30000 K = ----- Simbad spectral type
= 0: 30000 - 55000 K

108

counts per 0.1 G bin

m 2 to 5 % of Gaia stars.

m all APs to be found in
gaiadr3.astrophysical_parameters
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-Phot

m Andrae et al.,
2023A&A...674A..27A

m fits the time averaged BP/RP,
G, parallax

o

m derive fundamental
parameters, [M/H],
extinction/reddening

Mg = G + 5logow + 5 [mag]
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Filtering

m Andrae et al.,
2023A&A...674A..27A

m fits the time averaged BP/RP, ) W
G, parallax u;.{

m derive fundamental ;g
parameters, [M/H], g g
extinction/reddening - o

m T logg ‘ :

m 4 synthetic spectra libraries ’ 4:
(MARCS, PHOENIX, e
LL-models for A-type stars, e K]

OB Star TLUSTY libraries) +
PASTEL isochrones
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m Input: time-averaged BP/RP and RVS spectra, G<17.65

m Synthetic spectrum fit to XP and RVS data (when available).

m rebinned to 3 samples

m Libs.: O. Kochukhov & D. Shulyak, OB star models (Lanz &
Hubeny), Synspec

m Assumption: Solar chemical composition
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m Extinction: Fitzpatrick (1999), Ry = 3.1

m Synthetic/Simulations spectra of reference of A and B stars (w.
stromgren photometry) compared to Gaia XP data

m comparisons used to empirically improve the simulations,
exclude domains

m no correlations taken into account
From GBP 3.00 to 14.00: A lib (5145 stars)
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pectraltype_esphs, Pr

m Random Forest algorithm

m Trained on all available
synthetic spectra libraries
(bands individually
normalized) + (BP-RP)

m 340 - 600 nm & 640 - 800
nm

m Label/Spectral type tag
follows mean T.¢ ranges

m to be found in table
astrophysical_parameters

m quality flag is
qf=flags_esphs[1:2]

spectral effective
type_esphs temperature [K]

M < 3840

K 3840 - 5150

G 5150 - 5940

F 5940 - 7300

A 7300 - 9790

B 9790 - 30000

) > 30000
;
é

Y.Frémat, October 6, 2023: Stellar Physics with Gaia

'hot’ stars in Gaia DR3



1)

Simbad (true, G < 18, gf =

Filtering Broadening Summary

esphs vs Simbad
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Spt.Tag

spectraltype_esphs vs LAMOST DR6

Xiang et al. 2022
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m Xiang et al's T converted into spectral type tag. See Table A.1in Creevey
et al. 2022.

m 320578 with ESP tag. 1865 received a G,K or M tag ...

o CDPAC (@ o

Y.Frémat, October 6, 2023: Stellar Physics with Gaia "hot’ stars in Gaia DR3


https://ui.adsabs.harvard.edu/abs/2022arXiv220605864C/abstract
https://ui.adsabs.harvard.edu/abs/2022arXiv220605864C/abstract
https://ui.adsabs.harvard.edu/abs/2022A&A...662A..66X/abstract

spectraltype_esphs vs LAMOST DR6
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Te%spfphot [K] TBC;'ESP_SPEC [K]

m 320578 with ESP tag. 1865 received a
GKorMtag ..

m Tag more consistent with GDR3 results

m Wrong tag: probably due to x-match
issues or due to emission.
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ESP-HS: spectraltype_esphs
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ag Parameters Filterin,

s @astrophysical_parameters Table

teff_gspphot azero_esphs
logg_gspphot ag_esphs
mh_gspphot ebpminrp_esphs
distance_gspphot teff_esphs
azero_gspphot logg_esphs
ag_gspphot vsini_esphs
abp_gspphot flags_esphs
arp_gspphot spectraltype_esphs
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libname_gspphot
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etermination in Clusters
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act of the Solar Metallicity Assumption
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Summary
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Filtering

Golden Sample Magnitude Distribution
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Filtering

Completeness of the OBA Sample from OCs

Creevey et al. 2023, Figure 2
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Broadening

ine roadening etermination

m In GDR3, there exist 2
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Filtering Broadening

galasource.vbroad vs urveys
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Filtering Broadening

vsini_esphs vs (“iang et al. 2022
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Broadening
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rs Filterin, g Summary

ummary on Gaia Hot Stars APs usage

m gaiadr3.gold_sample_oba_stars is a good start

m at Tog> 10000 K, ESP-HS APs should be preferred, especially
when reddening becomes significant

m in the A-type domain GSP-Phot and ESP-HS are
complementary (many non-overlapping targets), but when
overlapping GSP-Phot APs should be preferred (metallicity)

m spectraltype_esphs is also a good way to start
pre-selecting OBA stars, especially when no APs are available

m gaiasource.vbroad and vsini_esphs are statistically
meaningful, but cautious is required on a case by case basis.

oo CDPAC @ o
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Filtering B Summary

SELECT ap.source_id ,ap.spectraltype_esphs,

ap.teff_gspphot as T, (ap.teff_gspphot_upper-ap.teff_gspphot_lower)/2. as eT,
ap.logg_gspphot as LOGG, (ap.logg_gspphot_upper-ap.logg_gspphot_lower)/2. as eLOGG,
ap.mh_gspphot as MH, (ap.mh_gspphot_upper-ap.mh_gspphot_lower)/2. as eMH,
"GSP-PHOT" as origin
FROM gaiadr3.astrophysical_parameters AS ap

INNER JOIN gaiadr3.gold_sample_oba_stars AS gs on gs.source_id=ap.source_id
WHERE ap.teff_gspphot IS NOT NULL AND ap.teff_esphs IS NULL

UNION

SELECT ap.source_id ,ap.spectraltype_esphs ,

ap.teff_esphs as T, ap.teff_esphs_uncertainty as eT,

ap.logg_esphs as LOGG, ap.logg_esphs_uncertainty as eLOGG,

0 as MH, 0 as eMH,

"ESP-HS' as origin
FROM gaiadr3.astrophysical_parameters AS ap

INNER JOIN gaiadr3.gold_sample_oba_stars AS gs on gs.source_id=ap.source_id
WHERE ap.teff_gspphot IS NULL AND ap.teff_esphs IS NOT NULL

UNION

SELECT ap.source_id ,ap.spectraltype_esphs,

ap.teff_gspphot as T, (ap.teff_gspphot_upper-ap.teff_gspphot_lower)/2. as eT,
ap.logg_gspphot as LOGG, (ap.logg_gspphot_upper-ap.logg_gspphot_lower)/2. as eLOGG,
ap.mh_gspphot as MH, (ap.mh_gspphot_upper-ap.mh_gspphot_lower)/2. as eMH,
"GSP-PHOT" as origin

FROM gaiadr3.astrophysical_parameters AS ap

INNER JOIN gaiadr3.gold_sample_oba_stars AS gs on gs.source_id=ap.source_id
WHERE ap.teff_gspphot IS NOT NULL AND ap.teff_esphs IS NOT NULL AND ap.teff_esphs < 10000
UNION

SELECT ap.source_id ,ap.spectraltype_esphs ,

ap.teff_esphs as T, ap.teff_esphs_uncertainty as eT,

ap.logg_esphs as LOGG, ap.logg_esphs_uncertainty as eLOGG,

0 as MH, 0 as eMH,

"ESP-HS’" as origin

FROM gaiadr3.astrophysical_parameters AS ap

INNER JOIN gaiadr3.gold_sample_oba_stars AS gs on gs.source_id=ap.source_id

WHERE ap.teff_gspphot IS NOT NULL AND ap.teff_esphs IS NOT NULL AND ap.teff_esphs >= 10000

o CDPAC (@ o
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Summary
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https://www.deviantart.com/scenesbycolleen/art/Oyster-Galaxy-727405948
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