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1. Introduction : AIProAm



Needs
There is an increasing number of programs delivering astronomical alerts.
These are related to SSO or Galactic objects or extra-Galactic events

The angular designation often requires a large FOV and deep magnitude search mode
with limited exposure. The telescope Figure Of Merit in a search mode could be :

telescope FOM = lim mag x FOV square degree / min

Amateurs with their respective observatory spread over wide longitude and latitude
range and behind independant cloud coverage conditions provide optical search mode
to deliver AD and Dec localisation of optical candidates with a classification to allow then
photometric or even spectrometric tracking function with large telescopes.

The needs could be summarised in :
An array of instruments spread over large territory
Wide Field Of View Instruments >1°²
High magnitude detection limit >20 in 1min exposure or asses lim mag vs exposure
Unified methodology and uniform photometric data deliveries and low latency to up load data

This could provide an amateur network meeting several alerts prgm requirements



Ø RAPAS project is aiming to build such a network

Ø We are inviting amateurs to register in this network with preliminary data
related to their observatory facility.

Ø A workshop is scheduled on october 8th and 9th 2022 at Paris
Observatory

Ø We will deliver to observers a filter set to unify the photometric data.

Ø Then the purpose is to assess the photometric accuracy of the network
for the end of the year 2022.

A new ProAm collaboration :
Le Réseau Amateurs Professionnels pour les Alertes
Scientifiques (RAPAS)
Amateurs-Professionnals Network for Scientific Alerts



Astro-Colibri

Web site and App



Gaia mission delivers alerts :
https://gaiafunsso.imcce.fr/
http://gsaweb.ast.cam.ac.uk/alerts/home

In addition Gaia provides an updated photometric catalog up to 20-21
magnitude in three wide spectral bands. This photometric system may
enhance SNR and limiting magnitude of amateur telescopes and allows data
reduction with this catalog.

Gaia DR3 is released on June the 13th 2022

The Gaia induced idea :

https://gaiafunsso.imcce.fr/
http://gsaweb.ast.cam.ac.uk/alerts/home


Discrepancies between photometric systems

Ø From Johnson and Cousins U B V R I J K L M N...
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Filter Letter

Effective
Wavelength
Midpoint λeff For
Standard Filter[2]

Full Width Half
Maximum[2]

(Bandwidth Δλ)
Variant(s) Description

Ultraviolet

U 365 nm 66 nm u, u', u* "U" stands for
ultraviolet.

Visible

B 445 nm 94 nm b "B" stands for
blue.

V 551 nm 88 nm v, v' "V" stands for
visual.

G g, g' "G" stands for
green (visual).

R 658 nm 138 nm r, r', R', Rc, Re,
Rj

"R" stands for
red.

Near-Infrared

I 806 nm 149 nm i, i', Ic, Ie, Ij
"I" stands for
infrared.

Z 900 nm[3] z, z'
Y 1020 nm 120 nm y
J 1220 nm 213 nm J', Js

H 1630 nm 307 nm

K 2190 nm 390 nm
K Continuum,
K', Ks, Klong, K

8,
nbK

L 3450 nm 472 nm L', nbL'
Mid-Infrared
M 4750 nm 460 nm M', nbM
N 10500 nm 2500 nm
Q 21000 nm[4] 5800 nm[4] Q'

https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system
https://en.wikipedia.org/wiki/Photometric_system


Set of filters used by Am observers
Ø UBVRI Johnson Cousins, Bessel, Sloan, RGB



A more comprehensive description of the photometric and spectral external calibrations
will be published in Riello et al. (2020, the paper presenting the EDR3 photometry) and
Montegriffo et al. (in preparation, a paper entirely dedicated to the external calibration of
the BP/RP spectra). The passbands are shown in the figure above as green, blue, and
red solid lines for the G, G_BP, and G_RP bands, respectively. The thin grey lines show
the nominal, pre-launch passbands published in Jordi et al. 2010.

(Crédits ESA/Gaia/DPAC, P.Montegriffo, F. de Angeli, C.
Cacciari)



Filter ID λref λmean λeff λmin λmax Weff ZPν ZPλ .

GAIA/GAIA3.Gbp DR3 5109.71 5319.87 5035.75 3292.83 6738.11 2157.50 3552.01 4.08e-9

GAIA/GAIA3.G     DR3 6217.59 6719.55 5822.39 3294.02 10301.96 4052.97 3228.75 2.5e-9

GAIA/GAIA3.Grp 7769.02 7939.10 7619.96 6196.05 10422.96 2924.44 2554.95 1.27e-9

http://svo2.cab.inta-csic.es/svo/theory/fps3/index.php



Gaia focal plan array



the Gaia photometric catalog
ØGaia DR3 will be released on June 13, 2022 - info from :
https://www.cosmos.esa.int/web/gaia/data-release-3
Ø1,46 E9 sources complete astrometry up to mag G 21
Ø1,806 E9 sources with G photometry
Ø1,54 et 1,55 E9 sources with GBP and GRP bands.

cross reference with other catalogues :
Hipparcos-2, Tycho-2 + TDSC merged,
2MASS PSC (2MASS XSC merged),
SDSS DR13,
Pan-STARRS1 DR1, SkyMapper DR2, GSC 2.3, APASS DR9, RAVE DR5,

allWISE, URAT-1, et RAVE DR6

ØMarc Serrau will release Grappa version of Gaia DR3 as Gaia EDR3 ready
to be plug in Prismv11, CDC, ...

https://www.cosmos.esa.int/web/gaia/data-release-3


Gaia DR3 catalog accy

Photometry (G, GBP, and GRP published as part of Gaia EDR3, OTHER DATA
ARE NEW IN GAIA DR3)

    The G-band photometric uncertainties are ~0.3 mmag for G<13, 1 mmag at
G=17, and 6 mmag at G=20 mag.
    The GBP-band photometric uncertainties are ~0.9 mmag for G<13, 12 mmag at
G=17, and 108 mmag at G=20 mag.
    The GRP-band photometric uncertainties are ~0.6 mmag for G<13, 6 mmag at
G=17, and 52 mmag at G=20 mag.
    More information on the properties and limitations of the BP/RP spectra will be
published closer to the release of Gaia DR3.



RAPAS filters specs

Ø Gaia bands are defined outside atmosphere
Ø Therefore we have to adapt the filter spectral bands to be

less sensitive to air mass



Atmospheric transmission 1 and 2 air mass















Selected areas to assess limiting mag











5 stacked 60s exposures
500 mm aperture
1400 mm focal length
IMX455 CMOS detector
less than 1,5e rms noise

FOM = 30
1,5 x 1°²
20
1min

Thierry Midavaine





Registration to the RAPAS network

Ø  Web Gemini: https://proam-gemini.fr/rapas/

https://proam-gemini.fr/rapas/


RAPAS workshop 8-9th octobre Paris obs

ØRegistration to the workshop :
https://centre-janssen.observatoiredeparis.psl.eu/-Kick-Off-meeting-of-the-ProAm-RAPAS-activity-215-?lang=en
Salle Denisse Observatoire de Paris

https://centre-janssen.observatoiredeparis.psl.eu/-Kick-Off-meeting-of-the-ProAm-RAPAS-activity-215-?lang=en


Workshop Agenda preliminary
Alert Session

William Thuillot Michel Dennefeld : Alertes Gaia et autres alertes
William Thuillot : Alertes astrometriques
Lukasz Wyrzykowski :  pour alertes astrophys.
Michel Dennefeld IAP : réponses aux alertes photometriques
Astro Colibri

Filters specifications and design
Riello Gaia photometric system
Thierry Midavaine, Michel Dennefeld : specifications, conceptions et réalisations des filtres

Instrument photometric model
Photometric data reduction

Marc Serrau : Catalogue Gaia DR3 Grappa, Réduction photometrique automatique avec
Prism V11
Livraison des données, entete FITS
Mesure de sa precision individuelle, mesure de la precision du reseau, dispersion
residuelle
Conversion et ratachement dans le systeme SDSS

Next steps
Michel Dennefeld : reponses aux alertes spectroscopiques
Christian Buil Michel Dennefeld : alertes spectroscopiques, aspects materiels (spectro)



RAPAS 2023 - 2024 on the way

Ø Qualify the photometric accy of the network
Ø Perform search and photometric data deliveries to prgm alerts

Ø Study enhanced filter set grade 2
Ø Production of filters set 2nd batch

Ø Study high efficiency low dispersion spectroscopic device
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