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o The ESA Ministerial Council meeting is in November
2025 and ESA will get its new bucﬂget!

* We may have to make a Proposal in 2026/27 for GaiaNIR

Cambridge, UK

< Currentlg we are working on a new White PaPer focused
on technical Pemcormance of GaiaNIR

Geneva, Switzerland

s FEach country will have at least one co-P! (5. M L) Lo (e

Barcelona, Spain

ESAC, Spain

» The co-PI must interact with the gunciing agencies and ‘
SPC representatives to put GaiaNIR on the map i Bl

Small external contributions from: Algeria, Brazil, Chile, China, Israel, United States, European Southern Observatory

Gaia DPAC - 2017 - all countries in dark blue participate in Gaia DPAC
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GaiaNIR Workiﬂg Groups

Galactic Structure and Dynamics » Solar System o Dark Matter
Relativity & Funclamental Phgsics K Technologg - Detect% . Cosmologg

AGN & Reference Frame - SPectroscoPH - RVS © Multi~messenger
Extragalactic - Saectroscopg - RV K White PapeA |
Solar Neig}wbourhoocl * Photometry o Proposals |
Stellar Phgsics & Stellar Types * Astrometry &Webpage J
GrouPing, clouds, associations & clusters &Crowcling j o Outreach
Exoplanets » Variables

Binaries + Transients



https://www.gaianir.org/

~ DPC: Data Processing Centre

CU: Coordination Unit
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“onsortium Structure

ESA Leadership \

-
(

Steering Committee

e

Project Scientist ) ( Project Manager )

C ESA Project Team ) J

GaiaNIR Consortium Leadership

Mission/Project manager

DPACE

Project Office

GaiaNIR Project Scientist (PI) GaiaNIR Science Team

GaiaNIR Coordination Units

Germany Co-| France Co-l UK Co-I L = 3 co-Pls
ltaly Co-I Spain Co-I M =2 co-Pls
Austria Co-l Belgium Co-I Czech Rep. Co-l Denmark Co-l Finland Co-I
Greece Co-I Hungary Co-I Netherlands Co-| Portugal Co-I Poland Co-I
Slovenia Co-l Sweden Co-l Switzerland Co-I Others welcome S =1 co-PI

GaiaNIR National Leadership

By Country \

CU1 - System Architecture _ _
CU2 - Simulations

DPCE CU3 - Core Proc.
ESAC
DPCB CU4 - Object Proc.
Barcelona
CUS5 - Photometric Proc.
DPCT
Torino
CUG - Spectroscopic Proc.
DPCI
Cambridge CU?7 - Variability Proc.
DPCG
Geneva CU8 - Astrophys. Params.
DPCC CU9 - Archive & Catalogue
CNES
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A basic version of the GaiaNIR consortium needs to be in Place next year

Gaia will end in earlg 20%0’s and we want to retain People and knowlecge for GaiaNIR
Establishinga consortium with Co-I’s in each countrg will allow People:
Ve begin discussions with Funding agencies for a long term commitment it selected

-to ask their Funcling agencies for student and Post&oc grants

Co-~l’s must activelg engage with the Funcling agencies
and SPC representatives to Put GaiaNIR on the map
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All-Sky Visible and Near Infrared S D Lister
Space Astrometry G' this site

LUND

Department of Astronomy and Theoretical Physics, Lund University UNIVERSITY

S Y k¥

Research Education News Events Meetings Resources People Outreach

WC b P age Start > All-Sky Visible and Near Infrared Space Astrometry

The Vision &) GaiaNIR

@

Mission Summary &)

o We have a basic Webpage but itis on|9 maintained bﬂ
m 9 SCI‘F ' The Consortium &

s We need to brain storm about how to clevelop this more Science and technology roadmap for pas

studies Of the M]lkV Way_@ All-Sky Visible and Near Infrared Space Astrometry

The Art of Astrometry and Computation &

* Youcan sign up to register your interest in GaiaNIR
under “The Consortium” tab:

https: / /www.astro lu.se/form/ regjster-your-interest-gaianir

o The mainurlis:

10* 10* 10° 10° - 107 <
Nuw/Ngaia [59.deg ") Mar [5q.deg™"]
e 4
lr-,-ttPs Z//WWW .ga 1anir. Org/ Science Cases ©) Mission Design & The Timeline &)

All-sky NIR astrometry to peer through the The space telescope will be based on an off- Ideally the telescope should be launched

dust of the Milky Way to reveal the hidden axis f=35m Korsch telescope similar to that around 2045 to allow a sufficient time gap

regions of the Galaxy. used for Gaia. New detectors are being between Gaia and the new mission. The long
developed that will enable Near InfraRed time baseline will ensure that the accuracy of

All-sky visible astrometry to combined with astrometry and will operate in Time Delayed the proper motions will benefit. The mission

e el e e Ll @ Rl e Integration mode to accumulate the faint aims to include international partners and will

Wi” give very accurate proper motions and stellar light as the telescope scans the entire be suitable as an ESA Large-class or medium-

improved parallaxes needed to measure larger sky. RS T

distances.

Re-initialise the slowly degrading accuracy of
the Gaia visible reference frame back to
maximal accuracy.




‘GaiaNIR Data Processing,

For Gala we developeci AGISLab as a scaled

' Source | | Attitude { Calibration | | Global | | Velocity '

Generator Generator Generator Generator Generator

down simulator for Gaia observations

f

, ‘ | - q Spline A A
This was very imPortant for c:leveloping the ' 4 ‘ |
algoritlnms of the core astrometric solution ontaine Containe ontaine ontaine ot
for Gaia Soiron et cabrain Ginas =

: » o Running Running Running Running Running

For GaiaNIR we need a similar tool but.... — — Catbraton Slobee
What dld WE learn? " Source ][ Atitude | calibraion || Global 1 velocity |

4 Processor Processor Processor Processor Processor

Gaia could have been easier it we had

thought about this before

Conjugate Gradient Algorithm

Satellite Container ‘Ndsv

Observation
Generator

|
|
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GaiaNIR Data Processing

o GaiaNIRLab should be able to oPerate N two ways

- In scaled down simulation mode using simulated data as inPut. This will be used for

clevelol:)ing algorithms and testing ideas

- In unscaled oPerational mode using real data as input. This will be used for oPerationaI

runs

*+ Most COCIC Sl"]OUICl ]DC CcOommaon ancl ClCVClOPCCl N a common

scientific language. At the moment Pgthon is the on|9 viable
oPtion although others may emerge

: . &
The spin axis shifts by some 17 relative to the
stars while maintaining 45° from the Sun.

. Precession of the spin axis takes 63 days




GaiaNIR Data Processing

* Cha”eng&:s:
- Most code is cleveloped by students who are not used to ESA standards of de\/elopment,
testing and documentation

- The code will be clevelopecl in a distributed uni\/ersity environment where the Prioritg s to get
a Phd or paper not a catalogue

- The code must be clesignecl to allow students to work in Para”el developing ideas that may or
may not be used for o[:)erations

- Lessons could be learned from other Projects, for examplej the Vera Rubin Prcﬂect
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coggle

made for free at coggle.it

Gaia Science Tree

Michael Perryman (v2, Jan 2025)

Essays 1-209 (Jan 2021-Dec 2024)
end nodes are hyperlinked to (Zenodo-hosted) essays

see also: michaelperryman.co.uk/essays

https://ui.adsabs.harvard.edu/abs/2024BAAS...56a.008P

Tumbling disk (95) > Dynamical effects

Effects on bar (112)

Effect of sub-halos (184)
Discovery methods (199, pending)
Compilations: EDR3 (71), (156)
GSE/Enceladus (15), (197)
Sagittarius (198)

Cetus—Palta (199)

Effect of black holes (176)

Virgo VSS/VOD (95), (156)

Defining solar motion (153)
Palomar 5: tidal tails (109)
Motions, orbit anisotropy (30)
Omega Cen (40), (157)
M4 and IMBH (177)

Aberration and Galactic rotation (32)
Proper motion anomalies/binaries (174)
Modified gravity/wide binaries, MOND (14)
Axions (110), (142)

Relativistic light deflection (104)

Gravitational redshift (113)

Halo streams

Distance scale (122)

Core-cusp problem (128)

Cosmology

M

Local group mass (94

Dwarf spheroidals: orbits (31
Andromeda (M31) photometry (83
Antlia Il (128

Local Group galaxies

<
Bulk motions (38)

Distance scale (122)

Hubble flow (93)
Magellanic Clouds
LMC (95)
SMC (171)
Rotation curve from DR2 (49), (113) ) Antlia Il (128) Extragalactic
Rotation
Oort constants (153) Disk warp (72)
Rotati from DR3 (196 Perturbations Dark matter
otation curve from (196) Phase-space spiral (114), (117)
Radcliffe Wave/Gould's Belt (127)
Morphology (114) Spiral arms Large Magellanic Cloud (95)
M hase- feat 190
Breathing motion (173) ore phase-space features (190)
Distance to Galactic centre (111) Bar Resonances

Arcturus and HR 1614 (116)

Origin and resonances (112)
Hercules stream, Eggen's groups (115)

Imaging (195)
Besangon model (125)
Thin/thick disks (125)

. Mass (93)
Anti-centre (39)

Bulk properties Escape speed (77)

Halo

Disk
Local mass density (75)
Maps of the Milky Way (143)
Age, merger/infall history (41), (91), (102)
Globular clusters Milky Way galaxy
Gaia
science

Structure and dynamics

Physical phenomena

Astrometric (11)
Photometric (84) ) Microlensing
Perspective acceleration (34)
Variation of G (87)
Gravitational waves (136)

Fundamental constants (110)

Benford's law (146)

Science synopsis (207)

Science highlights (208) J

Journal plaudits (209)

CCDs and CTE (183)

Technology preparation (57)
On-board detection (7)
Interferometer or monolith (56)
Basic angle (172)

Scientific project management (60)
L2 orbit (67)

Operations & commissioning (155)

Perturbations

Runaway stars (165)
Hypervelocity stars (22), (166) CNS5 to 25 pc (129)

GCNS to 100pc (33)

Mass density (75)
Local Bubble morphology (70) )
Diffuse interstellar bands (92), (160) Interstellar medium

Solar motion (153)

Distance to Galactic centre, dynamical/Sgr A* (111)
Sun's location/motion

Sun's height above disk (126)

Distance to Galactic centre (111)

Solar
neighbourhood

Summaries to 2024

Angular measurements (1)
Star positions (2)

Context
History of astrometry (3)

Hipparcos: the push to space (4)

Hipparcos: concept to launch (154)

Scientific case in 2000 (53)

Choice of Galactic tracers (6) Stellar physics

Gaia and GDP (9) Scientific .
Input catalogue vs on-board detection (5)
German DIVA project (50)
5

Miscellaneous Latex and ADS citations (123)

Metrication in UK (170)

Plane-of-satellites problem (118)
Cepheid distances, HO (44)

Ages: stars older than 13.8 Gyr (69)
Quasars and lensing (16), (58), (161)
Quasars: cosmological constraints (162)
Dual active galactic nuclei (163)

Galaxy survey (82)

Simulations (194)
Black holes and TDEs (206)

Reference frame: ICRF, quasars (27)
Astrometry
Iterative solution: formulation (46)

Iterative solution: implementation (47)

Overview and implementation (68)

Synthetic photometry (187)
Photometry

Identification of variability, DR2 numbers (61)

Importance of RV (8) Variability across HR diagram (62)

Science alerts: transients, SN, lensing, TDEs (36),
(202), (203), (204), (205), (206)

LPVs: radial velocity time series (158)

Wavelength interval (85)

RVS instrument/acquisition (86)

DR3 content (87)

Antlia Il (128)

Citizen science (132)

Derivation from BP/RP in DR3 (169)

Disk—halo dynamics (95) Variable stars
Metallicities and gravities (189)
Extinction (191)

Chromospheric activity (200)

Local mass density (75)  Catalogue content Cepheids, period—luminosity (43)

Palomar 5 tidal tails (109) RR Lyrae, DR2 numbers (45)

Solar activity (28) Variability types Ellipsoidals (133)
DR1, DR2, EDRS3 (10)
DR3 (76)

Classification/parameterisation (89)

Mira variables (185)

Data releases o
Catalogue validation (63)

Videos & visualisations (54), (147)
Solar siblings (17)

Solar analogues (120)
Sun related
p: Light deflection (104) Objects in DR2 (64)

Stellar flybys (35) Improved orbits from DR3+ (159)

Solar activity (28) Interstellar vagabonds, Oumuamua (25)

Solar system Minor bodies

Stars
Nearby stars

Reflectance spectra, classification (180)

Asteroids: impact risk (48) Yarkovksy effect and NEAs (181)

YORP effect and spin states (182)

Occultations (24)
Astrometric discoveries expected (19)
Gaia's first exoplanets (78)
Transit photometry (78)
Gaia's third exoplanet (203)
Radii (21)

Occultations: stellar diameters (137) Interplanetary navigation (52)

Earth related Maunder minimum (23)

Fermi paradox (100) Earth rotation, polar motion (26)

SETI Life on other worlds (97) Is the Earth flat? (96)

Boyajian-types (98), other (55)

Exoplanets

Hot Jupiters (65) Non-single stars: statistics (79)

Dyson spheres (99)
Mandalas (12) Y P

Cataclysmic variables (140)

Habitability (66) Ellipsoidal variables (133)
Pinpointing for imaging (85) Resolved binaries within 1 kpc(134)
Twin binaries and star formation (138)
Groupings
Triple systems, Lidov—Kozai resonances (135)
Binaries
AM CVn (204) B Quadruple system: orbits and mergers (139)
FGKM stars (90) OB associations (18) Spectroscopic binaries, circularisation (145)
192
OBA stars (90) Molecular clouds (192) Masses from SB2 binaries (179)
M dwarfs (42), (152) Proper motion anomalies (174)
AGB stars (90), (91), (121) Wide binaries: eccentricities (37), MOND (14),
formation (193)
Wolf-Rayet stars (105)
Carbon stars (90), (167)
In EDR3 (74)
Star types S stars (168) In DR3 (144)

Brown dwarfs (119), ultra-cool dwarfs (90) Stell tation (103)
ellar rotation

Open clusters Moving group and traceback ages (186)

Late stages

Supernovae (59) Hyades Main sequence (151), Black holes (175)

Supernova remnants (81) Distance, structure, white dwarfs, brown dwarfs (20)
Planetary nebulae (37), (124)

Neutron stars and pulsars (80) Pleiades: distance, tidal tails (13)

Coma Ber (33)
Westerlund 1 (106)

Individual

Young stellar objects (201) Cyg X-1 (101)

HR diagram, DR2 results (42) Astrometric binaries, BH1 (101)

Numbers and space density in DR2 (29)

5

Stellar evolution models (121) Black holes Microlensing detections (101)

Bifurcation in HR diagram (29), (108), (178)

Jao gap in M dwarfs (152) Companions to ellipsoidals (133)

Core composition (107)

Stellar rotation 3 million stars (103) Influence on cluster dynamics (175)

Mass—radius (107), low mass (29), ultramassive (108)

Conveetion, overshooting (150), (152 > Influence on globular clusters (177) Cooling and crystallisation (42), (108), (139)

White dwarfs

Initial mass function (130) » Influence on stellar streams (176) Binary systems (42), (134)

- and s-process elements (91) » Tiny black holes and sub-subgiants (164)

Sun's height above disk (126)
p:
Sgr A* < Distance to Galactic centre (111)

Asteroseismology, double degenerate binaries (108)

Masses from SB2 binaries (179) Atmospheric pollution (73)

Asteroseismology (51), (108), (149) Double white dwarf mergers (131)

Tip of the red giant branch (188)
White dwarf pulsars: AR Sco and J1912-4410 (141)

Non-radial pulsators: SPB and Gamma Dor (148)



