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NFRG: WETR+BPH

Miroirs primaires
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* Raindrops = Photons « Conveyor Belts = CCD Shift Register

* Buckets = Pixel * Metering Glass = Sense Capacitor




£m: 1067 CCDRIHZIR=EMN

106K CCD, 747 (AC) x17% (AL) ; E{5%=9.38(2
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RVS (12f, 845-872nm) : RENEEIGEMN, R~11,700, Ca
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SECTION 01 - FOCAL PLANE

fEH: 106/ CCDRITZIGZEEM

Champ 2

Combineurs
de faisceaux

plan focal

Adapté d'une figure © EADS Astrium

GalafEFIm/s: 7{7x 178 106/5CCD (© EADS Astrium/ESA)
Gaia DR4 4251k - 2026-08

106/ 5CCD, 71F (AC) x17% (AL) ; B{5EF9.38(2
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£m: 1067 CCDRIHZIR=EMN
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GalafEgi/s: 71T7x175328106/5CCD (© EADS Astrium/ESA)

106 B CCD, 717 (AC) x17% (AL) ; 2{8%=9.38(Z2
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4427
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FEm: 106/ CCDRITZISEEN

-« 106RCCD, 717 (AC) x17% (AL) ; RM£%FE9.38(Z

«  SM1/SM2 (R=NREE) - e, TWmAEXR, HEG=20.7
« AF1-AF9 (KMUH, 62F) : EEXN+GYE; AFTHHASMAGT
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GaiafEET/S: 7/7x1782£1065-CCD (© EADS Astrium/ESA) field corrector T /
Gaia DR4 4251k - 2026-08 fold mirrors
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SECTION 01 - SCANNING LAW

HiEER: 6hBY+63K5E

path of spin axis
over 4 days

...............
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ecliptic

~ path of viewing directions
over 4 days

I ETE: 6hEEEx 63X 5 Ex45 A HE
Gaia DR4 4251k - 2026-08

BisFHA6h, BIiEZR60"/s; BiEHLA45° " NRAEHG @
o)

HAEEI~63K (=365.25/5.8) ; HENEE~4°/K
SEERFHIMA~T0K; 2RBE=RE~6MB

FAEREATE (Eq.1-2) : vsing = XOV(S2-cos?v) +
ANOcosé-sinv

$=4.220745 (MN5.8@/5F) ; v=#zlEM, Q=B8N

Stip: [1] [2] [3] [4 [5] [6] [7] (8] [O] [10] [11] [12] [13] (141 [15] [16] [17]  Row:
7 B Tt N o ’i,’m K

042m
0.7°

C

0.97m

Star t.ransit CCD91-72 CCD pixel
a3k . c . e
w :§'2 . EE
: (88 8K
Q = I
by . . AF-type . BP-type . Rp-type

- Q
along-scan 4500 o
CCD lines L]

across-scan



TDIiSisiaE: FIRIJAESEFR

- DEBREEEEGECCDRABRD; BEECCDRIZIEREER

Single 55&#8
TDI12 gate TDI1ll1l gate TDI10 gate TDIS..1 gates Output
T T T N\ gy Amelifier - TDI{T/EHA982.8us (REHIRF#H20MHz) ; ECCD 450017
P L e 14 x982.8us=4.42f
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__________________ i SO, A = o ACAHME (#&13) %BH=30um=176.8 mas—# H L &FHTHE
47 3 =
S Stitch- : 2 . . . . . _
3 __(_9'!:%.“_':_;%"}3&_ e 1 S SEe = ~ . [J#= (Gating) : 124TDI[], AR ASE4500/2900/.../217
E in AC and 2 in AL) : -; . =EERIE
: " "/, E—p\ & \ == =3
ab | S| [ «  FERER1030um—AUNMER-BRERLD; ACKERE-H
p : a Bf + PUAC3: 1712
< ] g
E ———————————— —==e -: ————————— ——= = Ts i EVD: Validators CSACT-277
E I - DPAC/ CUS/
% [ 3 DPCI team
v Simplified pixel structure 1 3
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Lol i I s
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| /postscan
: pixel -2
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"~ DR2
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Gaia DR4 251k - 2026-08 8



SECTION 01 - ON-BOARD DETECTION
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Gaia DR4 4251k - 2026-08
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SECTION 01 «- THREE CHANNELS
SRHEBELEES

« AF (62KHCCD, Ft&t8) — GHRERNYE + XidN=
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BP/RPEEEHiE: BREFGIERENN

IHREH: EEGBALERRE~45@ KR

Main Sequence, [Fe/H] = 0.0 © SWENAA30-100 (BRETH) —EEHESKRE
’ 11000 DR3: 2.2{ZFXPYiE (G<17.65BRBETE)
109 - DR4: 182121y + 12111ZBTToeiE (119 TB, k)
— 10000 - BEEM: RRYESL (Teff/logg/IM/HI/BFE/EERE) . &
g . By, £1%%
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RVS: =ZRIREFGIEN

. 845-872 nm#%EiHEE, R=11,700—B&Ca lI=SE5 %
- BRIE3RA4SEEN (BACCD) ; NEBEMIRERVSEIE
«  DR3: 3380G4HARV (GRVS<14) + ~1005 951

«  DR4: 3.1{ZRV (GRVS<16.5Z00#HM) + 2.5(ZFHNIE (
1.8TB) + 69{Z/ATTyti
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DR4 vs DR3: —mE¥dLk

WL,

SEHT/SER

i
BEiEE
hTeRIFFESE
ME@G=15
BiT@G=15
EiEE
XP¥ig
KisESE
NSS
THEHR
PSS
oMz
i

341MB

J2016.0 / CRF3(16173)

18.112 (i)
~10TB
(EEFENEDE
~25 pas

~25 pas/yr

338075 (GRVS<14)
2.21ZF4
4.71ZXP/6005RVS
81.45%#%
2525/125057R

15.875

QSO 665/5/2%48475

66/NH

J2017.5 / CRF4(42075)
2791788 +20/Ze]5+%
~400 TB (x40)

288: R/MBE/XP/RVS/EHS

~16 pas (Zim~10 pas)

~10 pas/yr&4

3.11Z (GRVS<16.5) +F7TRV
18.2{ZF89+1211{Z[hA7T
10{ZXP/360075RVS
3405KM+7057356+118TENE
483/2.78(ZiF55 %1
BTH+EERGGE

QSO 5375/2%K812/ +1EH

B R BN/ =2




Ste I Ia r pa ram Ete rs fro m X P - Surface Gravity: gspphot vs. GALAH

0.6 L MED=0.0
Effective Temperature: gspphot vs. GALAH ( )
o 2000 — Og\& MAD=0.08
5 1500 MED=68 K g
| - 0.2-

+ -— |

; Teff .
2 1000+ : MAD=96K & 00 ——

2 )

= o

2 _# 8 o

U]

: —=0.6 -

g -500 -

4 -0.8 T T T T T T T
2 _1000- 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
:.‘ log g (gspphot)

%]

O -1500 -

= Metallicity: gspphot vs. GALAH

= 0.4

< -2000

4000 4500 5000 5500 6000 6500 7000
Teff (gspphot DR4) (K]

ol [M/H]

0.1

1 billion APs from XP spectra = twice as much as DR3

0.0

MED=-0.01 MAD=0.07

A[M/H] (GSP- Phot DR4 - GALAH DR3 Spina+21)

— See Orlagh Creevey’s talk

-0.4 -0.2 0.0 0.2 0.4
[M/H] (gspphot DR4)




Stellar parameters from RVS spectra: Temperature,
gravity, metallicity

T 2000
Surface Gravity: gspspec_calib vs. GALAH S |
0.8 b B Teff MED=9 K MAD=136 K

£

s, LOg(g) MED=0.0 MAD=0.19 § 1000

-~ 0.4 é 500 -
5 " 2

S 0.2 5 o

9 & -500
& 0.0 . z

i) 2 —1000
(=) v
o —0.2 2

2 O =1500 A
g -0.4 A

< =2000 . ; ; ; . : .
3000 3500 4000 4500 5000 5500 6000 6500 7000
=0.6 Teff (gspspetl:_calib DRf‘l) [K]
3 - T T T T
-0.8

15 20 25 3.0 35 40 45 50 5.5
log g (gspspec_calib)

.t [M/H] MED=-0.05 MAD=0.17

36 million Aps from RVS spectra (6 millions in DR3)

6 [MH] (GSP-Spec DR4 - GALAH DR3)

-0.6 -0.4 -0.2 0 0.2 0.4 0.6
[M/H] (GALAH DR3 Spina+21)
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Astrophysical Parameters in Gaia
e In Gaia DR4

(©)

O OO0 OO O OO OO OO O0oO OO O0

Classifications on (1.8 —) 2.2 billion sources
(500 —) 1000 million APs from XP spectra

(280 —) 500 million evolutionary parameters

(230 —) 340 million spectral type classifications

(6 —) 36 million APs from RVS spectra

(2 —) 20 million activity index from Ca lines

(1.8 —) 4.7 million redshifts for quasar candidates
(1.3 —) 6.4 million redshifts from unresolved galaxy candidates
(0.8 —) 1.1 million vsini of OBA stars Hot

(95 —) 1700 thousand teff for ultra-cool dwarfs

(60 —) 33 thousand emission line star classifications
2D extinction map to HealPix level (9 —) 11

Diffuse interstellar band parameters and spectra

+ many new products and tools, see next slides

CU8 team (1BIEEZ)
Gaia DR4 &R - 2026-08

XP&#1(GSP-Phot): DR3 4.7{Z — DR4 10{Z ([M/H]
MAD=0.07 dex)

RVS&#{(GSP-Spec): DR3 6005 — DR4 36005

JEWSE(FLAME): DR3 2.8{Z — DR4 5 (X AFRLRHNERE/E
)

325(DSC): DR3 1812 — DR4 2217; #riZap class ir (F5ELI45M)
Ca% ExniE%: DR3 20055 — DR4 20005

25452 eff: DR39.55 — DR4 1705

76
RGN

iEEEI(TGE): HEALPix 9—11; #ri&Johnson/2MASS/WISERERH

ap_xp/ap_rvs/ap_hot/ap_emission/ap_chem/ap xp_supp/ap _cla

ss/ap_class_ir + AITE#ER

27



Radial velocities: uncertainties

Median radial velocity error (by rv_template_teff groups)

101 1

100

Radial velocity error [km/s]

1071 1

—&— Teff = 3500
—8— 3500 < Teff = 6500

6500 < Teff = 8500
—&— Teff > 8500

Gaia DR4 Gaia DR4 performance Major changes

T T T T T

8 10
external_apparent_grvs [mag]

Conclusions

T T T T T

14 16

DPAC/CU6/DPCC team

DrAE

® 250 million radial velocities, of which
85 million reliable

® 7 million line broadening parameters,
of which 2.6 million reliable

EAS2026 - 2026.06.29 - 10/18



DRALFRENEHRE: epochBIFEIRE R

KiFMErIERFS epoch_astrometry 12961247 62 TB
CCDE% epoch_image 1298247 113 TB
MysatEREES epoch_photometry(+ccd) 1218247 7.2+23 TB
XPyiEatERES Xp_epoch_spectrum 12114247 119 TB
RVSy g ERES rvs_epoch_spectrum 69.11247 49 TB

B WEISRAREHY/LREE, DRARNFZERWN—AHAIASIUERMKUES. EREEE. KRG,

SCiR: StADQLIFIEE— DataLinkizFEskENAT 7, Parquet/HATSD RETF=imF1T; B/5gaiasupdate T B+JupyterfiE2E2mE



DRAZ I mEREIITE

AR EEIR IFERE(SEAPipe) 7727

~700753K (G<1379%) ; H4&~11"; FOBHANEM; 2 2.1 TAZRERIERIE + TO3TRREE (346 GB) —Himsy/is 1972759 + 1.23/53KFITSEHR(584GB) + 6.6{Z7eAM/ M
P/ RN TR BB SR/ ERREE

RECIIIE EFRIENBAM

4OTESIEERFRIL (G<3) —H ISR 146075(3/2 TBR B EH—~FTEHFYE

REGHZH

DRIXFHNEFRAVRIKRE Jit; DRAEGHEHITIE. £ExM, MAMSNSISHAFBEITEFFAR. gaia source (20{ZreliablelR{iS%£]) +
all source astrometry/photometry/rvs (27.9{2£=) —NEFREHLIEDRAERIIIZUELE.

Gaia DR4 2&1RE - 2026-08

32



KiMlFRFE#H: QSO/LMCIGIIE

Suppressed systematic errors Zric @
DR4 DR3
e I‘j -
7 - y
Q B -
2 A
o ! -
l:: 4 H T ® QSO parallaxes and proper motions
o § " % 17 @ 0.8million sources at G < 20
\ - ‘ 6 ’ il ® Solar system barycentre acceleration
. | f subtracted from proper motion maps
Hevs = s ® Maps smoothed with 5° Gaussian kernel
H:‘ < “ H
, N
Hs
DPAC/CU3/DPCE/DPCB team
F Gala DR4 performance I ha ( J EAS2026 - 2026.06.29 - 6/18

Brown (EAS2026) : LMCKEIZEE——DR4 vs DR3/NRERFZZEXIE

« 807 QSO#IE: 5°FBME/HITXRE, DRIARELSME
DRAFMEFHK
. LMC#@3&: =»4.5°, G=16-18 (82.65iF) 5G=18-20 (
63875i%)
«  DR3%BEpasR=AMBXREWEDRAFSRIFSS
- RnNEREE BFNRESKEERFSER MIFNELZETK
- DR3MIEZR-17 pas (EEK) — DRAESFIEIEES
o $REARL21TEIE10-20 pas — Ding&LiaoiB & &R IR
«  WHAF: BEBR. INFERENRFEARHEEERTE
Astrometric uncertainties Beic @
2000: E’u::; ;r)“aer:ilalix uncertainties B2
il DR3 median Q
200+ @® Uncertainties as reported in
U B2 gaia-source table (for DR4,
o 100+ only astrometry flagged as
.E.B- il N ‘reliable’)
5 @® Pre-launch expected magnitude
il range was G = 6-20

[Ny

ae
o
o
-
o
-
N}
-
IS
=
o
-
®
N
o

DPAC/CU3/DPCE/DPCB team

Gaia DR4 Gaia DR4 performance Major changes Conclusions EAS2026 - 2026.06.29 - 3/18



KiMlFRFE#H: QSO/LMCIGIIE

Suppressed systematic errors

DR4 DR3
J .
o’ ot
: , "
Vs 8 )
» 4 °
[ ]
...' .
1 > "- . [ ]
. » ..‘J‘
A - —
e -
. P .ﬁ

DPAC/CU3/DPCE/DPCB team
Gaia DR4 performance I

Brown (EAS2026) : LMCKEIZEE——DR4 vs DR3/NRERFZZEXIE

Median subtracted from each map

BPAC O

Parallaxes in 4.5 radius region around LMC centre
Top G = 16-18 (826k sources)
Bottom G = 18-20 (6.38M sources)

Maps smoothed with 0.1° Gaussian kernel

EAS2026 - 2026.06.29 - 7/18

- 801 QSO#iE: 5°FBME/BITKE, DRIXKRESIE

DRAFREFHK

. LMCi&3&: #4.5°, G=16-18 (82.6/5iF) 5G=18-20 (

6385i%)

«  DR3%BRpasR=[EEREITEDRAFIAEIRSS

- EHNEREE: BEFNRSKERHSER, MIEXELETEK
« DR3MIEFR-17 pas (KE(K) — DRAELFHEERS

o $REARL21TEIE10-20 pas — Ding&LiaoiB & &R IR

«  XHAF: BEBR. INFERENERERHEEEARTIE

Astrometric uncertainties

2000

gaia_source parallax uncertainties
= DR4 median

10004 i
DR3 median

500+

2004

100+
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DPAC/CU3/DPCE/DPCB team

Gaia DR4 Gaia DR4 performance Major changes Conclusions

8 9 /&

o
>

Brac e

A
@® Uncertainties as reported in

gaia-source table (for DR4,
only astrometry flagged as
‘reliable’)

Pre-launch expected magnitude
range was G = 6-20
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Median precision for orbital parameters.,

Astrometric orbits #
Period range (1%-99%)
Median rel. period error op/P
Median rel. semi-major axis err. G,0/a

Spectroscopic orbits #
Period range (1%-99%)
Median rel. period error op/P
Median rel. semi-amplitude err. oy/K;

Combined astro-spectro #
Period range (1%-99%)
Median rel. period error ap/P
Median rel. semi-major axis err. 0,0/ag

Eclipsing binaries #
Period range (1%-99%)
Median relative inclination error o/i

EAS-S7e-1759 --- F.Arenou & Gaia DPAC NSS w@ PSL*

Arenou (EAS2026) : DR3 vs DR4 NSSH B E - SiEERTH

130-1500d
1.3%
5%

183K
0.4-1250d
0.3%

6%

36K
80-2000d
0.5%

3%

36K
0.3-6d
0.5%

@

JEEHE (NSS) XJLb: HEIRIE

40-3000d
1.7%
8%

356K
0.5-2260d
0.1%

8%

253K
14-3900d
0.3%

4%

1182K
0.2-9d
2.6%

2024-06-30

KiME: 134K — 3411K (FAHASEE130-1500KH BE40-
3000XK)

DIEEIE: 183K — 356K (GRVS~12WiE{llZs) ; oP/P
0.3%—0.1%

HEM (REFHE) : AstroSpectroSB1 36K — 253K

BWE: 36K — 118.275 (3.45%G+RPELSHR)

fRITE (DRAZFT) : 2280 54IERY

ANEERE (jerk) fi#: DR3 33.875 — DR4 ~3305
NNZHERE (DRAFT) : £9505%%; nss_massesk43275%
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LUKASZ WYRZYKOWSKI-THE GAIA REVOLUTION

« THEEINSTEIN RING CHALLENGE ', ~ -
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LUKASZ WYRZYKOWSKI-THE GAIA REVOLUTION
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LUKASZ WYRZYKOWSKI-THE GAIA REVOLUTION

estimated Gaia G limits for

detecting astrometrlc signal
101

Black Hole Whlte Dwarf
- == Neutron Star Star

bource-Lens  relative



ESRMIEE R : DR4 1000+55{4

- WXBERH-XMNEEFH: 0E—[FE; Photometry +
Astrometry = lens mass

DR3: 363%F4 (X334 &ie+XM) — DR4: 1000+
(e -+

EAEE S EEOGLE110462: 7.9+0.8 MO (HST,
Sahu+2022)

90% NS/BHIZ FE—MEREE—TREEFR
"2026F12BBEESERAM! “ (Wyrzykowski)
A BE=V(4GM/c2(D_S-D L)/(D_S-D_L))

363 events from 2014-2017 - photometry only

150 120° 90" W Bhas0 i 30: ' PRCONEIO oMo Y 240° O
Sk T e B

4

A (130)
B (200)

A+B (33) = Wyrzykowski+2023




fEeEEaE . DR4 1000+3544%

- WXBEFH-XWEEH: 0E—KE.; Photometry +
Astrometry = lens mass

« DR3: 36354 ({N334EM>g+XKiM) — DR4: 1000+

GRS+ =)
e HAMEEIIIEROGLET110462: 7.9+0.8 MO (HST,
Sahu+2022)

EM Neutron Stars

«  90% NS/BH M FH#—HMERER—TREEFR

. "2026F12BBBEEZERAH! " (Wyrzykowski)
. =, OE=V(4GM/c?(D S-D _L)/(D_S-D_L))

-

.- Gaia.DR3 il 21 7.7 I il
‘ ‘ GaiaBH3
Gaia Alerts” |! i

'Gaia18ajz o NELE ! T
= 1 1 s .
H i GaiaBH1. yErs043
| OGLE1104524"|S: 1 GaiaBH2
|

GaiaNS1

.Gaig19bld
Gaia-DR3-1 1

Abbott+2021 Gaia Col.,Panuzzo+2024, Shenar+2022
Corral Santana+2016 El Badry+2022,2023,2024




fEeEEaE . DR4 1000+3544%

- WXBEFH-XWEEH: 0E—KE.; Photometry +
Astrometry = lens mass

DR3: 363%F4 (X334 &ie+XM) — DR4: 1000+
(e -+

BAEEEIZEFOGLE110462: 7.9+0.8 MO (HST,
1000+ events from 2014-2020 - photometry and astrometry Sahu+2022)

90% NS/BHIZ FE—MEREE—TREEFR
"2026F12BBEESERAM! “ (Wyrzykowski)
— e ase o 2AF: BE=V(4GM/c2(D_S-D L)/(D_S-D L))

20

2 18
02 io
3 0o \ g0 w0 G gh o® o0 g 90 So 6o
2015 2016 2017 2018 2019

Time [year]

Photometry
+
Astrometry

lens mass




RIMTE:

A MEXZINAI

Gaia DR4
10t} ; z _
100_
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1073} O Transit
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g & Astrometry
&‘ A Imaging
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10 1072 102 10° 10!

Semi-major axis (au)

Merin (EAS2026) : DR4/DR5{TE/= LGNS CHEOPS/SE#L]

102

DR45%:HA7,500+£2,1005% (Lammers & Winn) ; DR5{8
120,000+22,000%#

BUREO: 1-5 AUEBARE (3-13MJ) . GKMEZE.
500 pc

BEFH: BXRE (FEM sini) + =4HBERY
FRFAME: ROHNENERES, MEEa<1AURERRIEMS
£350%—FRV/ B G ER#H

DRAESITERIZER + RVAURMERN + RABR=E3F
T

CHEOPS Running Call (£2029) : L +~/LBENSMER
I=ElEkn

ITEEERAMENKIITE" 2

gl

<250-

W — iR BREFRIFSE

~ 130,000 planet detections

= 8.0 10%
540 .
4 2.0
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210 1045
Q
g
~ 0.5
0.25 0.5 1.0 20 40 @DR5, DR4~1/10

Semi-major axis a [AU]



SECTION 03 -

EXOPLANETS

FIMTE: KIFNEXLZIRAT

101 E

100 L

Planet mass (M)

10—2 L

10—3 L

1074

10—1 L

><o 00

Transit

RV
Astrometry
Imaging

102

10-1

10°
Semi-major axis (au)

Merin (EAS2026) : DR4/DR5{TE/~=HAN-SCHEOPS/SE#%]

Gaia DR4 4251k - 2026-08

107

102

Detected planets (cumulativ)

105k

104

103

102}

10t

DR45%iH87,500+2,100%% (Lammers & Winn) ; DR5{&
120,000+22,000%h

BUREO: 1-5 AUBBARE (3-13MJ) . GKMEZEE. <250-
500 pc

BEH: BEXRE (FEM sini) + =4EHBEZRY
REEM: ROPNEMIERES, MEEa<TAUERRIMER
£950%—FRV/p R R

DRAESITEIRIZESR + RVARRMNERMK + RARR=EF
—

CHEOPS Running Call (£2029) : L +~/LBENSMER
I=ElEkn

TITEEERAMENXRNTE" 2R RBARZHIHE
Bl

[ NASA Ex'oplanet Archive '
[ Gaia DR4
7 500 + 2100 new planets
A {V A 2 A v A v
V) Q Q > 34 {V v O
S S $ S S S

iscovery year




DRALF~am: BEIHREERR

We can see scattered light

Fig. 2 from

Probing dust grain

evolution in IM Lupi’s

circumstellar disc

A&A 489, 633-650
2008

dark lane

envelope?

Vo . ‘
e -/
.J'
disk upper surface ; . ; 2026
disk lower surface Lausanne

Harrison (EAS2026) : IM Lupi[EiTE2#258057 6505 gt —2¢

REBRG=-HIFPROLERERN "MR" BIR—> =X
x

2970055k (G<13h=E) ; ¥=E~1.1"-1.2"; HFEEESNE
HfuE

SkESEAPipe (FIMEDHTEL) NENLERI—BIME
i

KAE: IM Lupi@ 5XE—E, #EESRSREIRWRTS
M2 RITEE/HER/ENERSKRNEXER

PR : Ams3SHEHENIRRNR, X~1"W%, HtHFEARE
AY 38

SALMA/JWSTE#D: GaiaiR e FEET I ERF ATk

A note on time variability

Residual images are constructed
from observations which span DR4

DR4 covers observations between 25
July 2014 to 29 January 2020

A given residual image will be the
average over the epochs at which its
source is observed by Gaia



