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The G. bulge I1s massive (~1/3 the disk)

Bulge Stellar Mass

I Me=2x1010Me  Valenti & MZ (2016)
MEw=le se (1010 [¥)g Portail+2015
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M=l e 5 1010 Mg Cao+2013
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The G. bulge 1s mainly old (~10 Gyr)

adapted from Renzini+2018 HST-WFC3 data
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The inner Milky Way hosts a bar

from Shen & Zheng 2020

known since
de Vaucouleurs (1964)

see also
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The main Galactic bar Wegg & Gerhard (2013) VWV data
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The main Galactic bar Wegg & Gerhard (2013)  VVV data

axis ratio = (1:0.45:0.30)
semi-major axis = 0.7 kpc

angle ¢= 20°-30°

see also:
Calerr 2400
Simion+2017
Paterson+2020

MZ & Valenti (2016) for a review 0.00 0.14 0.56 1.27 2.25



Sun

The B/P structure (X-shape)

\/\/egg & Gerhard (ZO | 3) VVV data
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he Thin Long Bar

VVV data
Wegg+2015 = =
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z [kpc]
Patsis+2002 N-body simulations
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There are (at least) two components

izl GBS data
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The two components have different spatial distribution

MVAREUG) 7 10
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[Fe/H]

Johnson+2020 3
A MP stars are not in a bar

(nor a B/P)

Blanco DECam Bulge Survey Lim+2020
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Johnson+2020
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Johnson+2020 :
08~ T T. = MP stars are not in a bar
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Blanco DECam Bulge Survey  Lim+2020
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Two components also In [Mg/re] vs [Fe/H]

Rojas-Arriagada, MZ + 2019  APOGEE

[Mg/Fe]




The two components have different spatial distribution

Queiroz+2020 APOGEE+GaiaDR2  StarHorse
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The two components have different spatial distribution

Queiroz+2020 APOGEE+GaiaDR2  StarHorse
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The two components have different kinematics

Clarkson+2018 HST Bulge Treasury
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The two components have different kinematics

Rojas-Arriagada + 2020 APOGEE

Metal Poor [Fe/H]<-0.5 Metal Rich [Fe/H]=0.0
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The two components have different kinematics

Rojas-Arriagada + 2020 APOGEE

Metal Poor [Fe/H]<-0.5 Metal Rich [Fe/H]=0.0
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(partial) Summary:
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What can we learn from Variable Stars 7

RR Lyrae stars: certainly > 10 Gyr

Du+2020: ~12,300 “clean” RRL

in GaiaDR2 + OGLE

150

100 50 0 -50 -100 -150

10.0 7.3 5.0 2.5 0.0 -2.5 -5.0 -7.5

Mira variables: age / Period relation

Grady+2020 ~8,500 O-rich Miras
in GaiaDR2+OGLE+2MASS
with |b|>5°



RR

adapted from Du+2020 and Rojas-Arriagada + 2020
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Do RRL and metal-poor RC trace the same parent population?

adapted from Du+2020 and Rojas-Arriagada +2020 (//,@;5\%
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Probably yes.

However, RRL are contaminated by the halo especially at the metal-poor,
outer end of their distribution (see Du+2020 and Kunder+2020)



The Bulge — Halo Transition

Arentsen+2020 PIGS
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O-rich Miras: age slicing the inner MW

Grady+2020

old Miras (~10 Gyr) AGE young Miras (5-7 Gyr)
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summary

N components?
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