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Réseau Amateurs Professionnels pour les Alertes Scientifiques

e Besoins, la FOM des instruments

e (Gaia, I'idée induite

e Les systémes de filtres et de catalogues

e |es bandes de Gaia et son catalogue

e Définir les spécifications des filtres

e Lignes directrices de la spécification des filtres

e |Les courbes de transmission des filtres A, B et C

Test sur SA51, SA57, SA 64
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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 = f(lim mag) . FOV square degree / exposure mn

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 thel
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 assessed lim mag vs exposure
Unified methodology and uniform photometric data deliveries and low latency to up load data

his could provide an amateur network meeting several alerts prgm requirements
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A new ProAm collaboration :
Le Réseau Amateurs Professionnels pour les Alertes
Scientifiques (RAPAS)
Amateurs-Professionnals Network for Scientific Alerts

RAPAS project is aiming to build such a network

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

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

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

Then the purpose is to assess the photometric accuracy of the network
for the end of the year 2022.
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The Gaia induced idea :

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
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Discrepancies between photometric systems
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Les catalogues stellaires

GSC V11
GSC ACT
GSC 2.3
DSS
Realskycd
AC2000
AGK2
2MASS
XSC
DENIS
USNO SA1
USNO SA2
USNO A1
USNO A2
USNO-B1.0
UCAC 1
UCAC 2
SDSS DR5
PPM
PPMX
UCAC 3
PPMXL
UCAC 4
UCAC 5
Nomad

1996

1999

2005

2008

13 et 16 15millions 216MO précision 1,5 as ancien, inclus dans Prism6-10
de 9a13-14 18 819 291 291MO precis 1 as Plus récent, inclus dans Prism7-10
102 CD Digital Sky Survey compress x10 digitised POSS
20CD compress x100 digitised POSS
infrarouge
infrarouge
infrarouge

20 reg espacées  55millions 1CD

idem SA1 en plus précis

20BR 550millions 10CD
20BR idem A1 en plus précis préférables aux GSC
21 photographic 5 colors 1 045 913 669 80GO accessible en ligne préférable aux USNO-AX
petit domaine du ciel Sud, Obsoléte
de7,5a16 R 48millions -90° +50°, magnitude entre B et R, obsoléte
de 14.5 a 19.5 ugriz North hors Voie Lactée SLOAN Digital Sky Survey with several Data Releases
380 000 précision 0,3 as
18 088 919 Roser S.
2009 mag 8 a 16 BRI 8GO+ (2DVD) 1% de bug, obsoléte
2010 mag20V 910468 710 4DVD 37GB zip  combine USNO-B1.0 & 2MASS précision 0.3as /Vizier
2013 mag 8 a 16.3V-R 113 780 093 8GO (2DVD) 20mas, photométrie 2MASS, APASS en B, V, g, r, i
2017 mag 16 107 106 5,25G0O Match GAIA DR1 & TGAS 1 a 5 mas
v1 environ 100GOdes anomalies sur les magnitudes



Les catalogues stellaires

CCMC 14
CMC15

DASCH 2014
All WISE 2012
RAVE DR5 2013

URAT

URAT1

URAT2

Gaia DR1 2016
TGAS 2016
Gaia14

HSOY 2017
PS1 DR1
PS1DR2 2019
SkyMapper DR2
APASS DR9

GaiaDR2 2018Q2

GRAPPA 2018

Gaia EDR3 2020Q4

GRAPPA2

Gaia DR3 2022 juin 20,7 G BP RP

GRAPPA3
GaiaDR4 2025
GaiaDR5 2028
Gaia FR

500 000 Plaques digitalisées de Harvard de 1885 a 1992

3.4,4.5,12, 22um 563 921 584 the Wide-field IR Survey Explorer at IPAC

9<I<12 457 588 South Hem Radial Velocity Spectra Catalog 841.0 - 879,9 nm

18 20mas USNO Robotic Astrometric Telescope

2015 3-18.5R 228millions 10 — 30 mas 18GB  VizieR Hemisphere Nord a —15° 2013.5 5mas/yr CDS

2016

mag20+ 1.14 109 10GO mag 21 1-2 mas de précision 14—134mas/yr 80% stars
1,9 106 mag 12 pos motion parallaxe

2017Q1 17,6 106 Experiment D. Herald Occult Gaia matching to UCAC4

mag 23.2g grizy

G, bp, rp

Hot Stuff for One Year : Gaia with PPMXL
Pan-STARRS North Hem -30°

mag 3V- 21V 1.69 109 objets G=12-17 Précision 7 pas 1.3109 speed 14099astéroids

1.69 109 objets 64GO0O extraction GAIA DR2 de Marc Serrau pour Prism10

22 G BP RP 1.8 109 objets 600GO DR3 preliminaire

extraction GAIA EDR3 de Marc Serrau pour Prism 11

1.8 109 objets 150 000 orbites d’astéroides, qq 100 000 étoiles multip
extraction GAIA DR3 de Marc Serrau pour Prism 11
109 objets + Variable, Multi, unresolved, stars, quasars

Final Release avec prolongement de la mission
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Combinaisons de filtres alternatifs

Johnson Cousins : UBVRI
Bessell,

Sloan Digital Sky Survey (SDSS) : ugriz de 14.5 a 19.5
u'gri'z
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Les filtres GAIA: G, G_ BPetG_RP _

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.

0.75-
0.70-
0.65-

(Crédits ESA/Gaia/DPAC, P.Montegriffo, F. de Angeli, C.
Cacciari)
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Filter ID Aref Amean Aeff Amin Amax Weff ZPv ZPA .

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/GAIAZ.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
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Plan focal

Gaia focal plan array

106 CCDs , 938 million pixels, 2800 cm?
< 7 104.26¢cm >

siho moworong poy
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i
the Gaia photometric catalog

Gaia DR3 was released on June 13, 2022 - info from :

https://www.cosmos.esa.int/web/gaia/data-release-3
1,46 E9 sources complete astrometry up to mag G 21
1,806 E9 sources with G photometry

1,54 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 DRS,
allWISE, URAT-1, et RAVE DR6

» Marc Serrau will release Grappa version of Gaia DR3 as Gaia EDR3 ready
plug in Prismv11, CDC, ...
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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.
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defining RAPAS filters specs

Gaia bands are defined outside atmosphere

Therefore we have to adapt the filter spectral bands to be
less sensitive to air mass

Limit the effect of near infrared QE discrepencies between
CCD and CMOS, front ill or back ill, Si thickness

SAF . v CASTRAMOME-
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Atmospheric transmission 1 and 2 air mass
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Coating Curve
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Lignes directrices de la spécification des filtres

Harmonisation des trois filtres avec les filtres Gaia

Limiter dans le violet la bande pour limiter la sensibilité a la masse d’air
traversée des effets de la diffusion de Rayleigh (hauteur et altitude)
Limiter dans le proche IR la bande pour limiter la sensibilité a la masse
d’air et des bandes d’absorption intenses de I'atmosphere et la dispersion
des rendements quantiques des détecteurs CCD ou CMOS

placer la raie Halpha du coté de la bande GRP et la rejecter du coté GBP
Maximiser les bandes passantes

Filtres de méme épaisseur optique

SAE| . A . R
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Filtre B (Gbp) passe bas recto

Fiitre B passe haut
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Substrat KG3

SCHOTT Heat Absorbing Shortpass Filters
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Filtre B (Gbp) transmission globale
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Filtre C (Grp) transmission globale
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Selected areas to assess magnitude upper limit

Edgar Everhart Sky&Telescope Jan 1984

Finding Your Telescope’s Magnitude Limit

Epoar EvermanT, Chamberlin Observatory, University of Destver
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dlateibuted i Aght ascension, snd a1 lesst
e firld Is ccessible on mast wights b the
revathern Frmbphere
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Although - the magoltudes llsted in
Chin's takies are quite wccaraie, he did
ol dnelade charte. 1 remedied this by
pliotagzaphing all fhees wress with the 16
Inch 75,5 asirographis reflector st Cham-
berbin Cbservatory's Dick Mopntain Field
Station near Bailey, Colorads, The sapo-
sutes, made belween December, 1950, and
July, 1981, wore 75 10 100 minutes it du-
Tatint on nights of goad seclm. 1 used
Kodak's Technical Pan Film 2415, which
was hypesscnsitized before exposure by
wmking in Sorming ges (8 percent hydro-
'n!'_ =

R

50
PL
g 2
- a0
2
a0
"
e
0,
20—
L8 2
T3, v
o150 T,
18
» RLE
—z0d
141 -
200
AP

AR i locabind just murthast of Ard-mapninede Gamima F"‘,‘;
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January. 1084, Sxv b Trizewory T
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PRIMARY STAR IN EACH SELECTED AREA

(the buisis for my esrlier stmtzment
day a lt-inch telescope can res

A Mg, 1500 20000 i botogrs,
X ¥ magnitude stezsl. The
ss: :; SAO TH45 o 3t Sm, +29 36 Th Xgm +-29* 50 58 shoald muilﬂmf'fmm Cpr
S gao ﬁm B4 130 61, 20 10 1 Bhm, 29023 bt ape wis et found. The remal
AC GIEID &2 Oh 34.0m; 35" M o' 1h.6m, +15° 30° sisme ax faint an magnitude 20.5

ges, 91 pervent mitrogen) st atmospheric
prossurs For five bodrs 2 60° €. The 428§
fiim sheets were processed in D19 devel
opor: for fhve minutes at 21° €.

My negatives were enlirged 24 times
und made inw revere prino (black stars
on o white backgroand). The exsct scale
s rependuced here zan be found from the
Tine 400 sre seconds fong on the dght side
of each print.

Within the barders of the phatograph af

e
1 wish to thank Elizabeth Room

S5A 51, Chiu's Tt comsa :
v ins 235 988 0 {10jurcley of Arlsona for calling n

phatoviausl magnitude 205 OF these,

Veuth shats W Cinerad by e batge uta: o 0. Chiu's oeging], peper, S
belghter one. Six of magnitade 20.5. arc ""“[ o Lowell Observatary for i
shown on the photograph, but unather of rkhmm rtione while | was work

the same brightoes b oo,

For the phoragraph of SA 57, Chiw's s
enntaing 65 stars. OF these, twn were cov-
ered by other images and three wem not
found. Among the 60 stuss marked sre
fire with magnitudes fram 100 1o 212

Edgar Evertart & the director qf ¢
dn Qbiervatory at the Dlniversity of
whore e irscis pipsics und waevmn
suresratly celve i avirmemery, paredn
drermination wf arymeate ot

3 Bxy & Thiescore, Fanuary, 1954
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- PRIMARY STAR IN EACH SELECTED AREA
Arm Star Mag. 2000, 6
SA 51 ° SAD 79445 9.1 Th 27.5m, +29° 56 Th 30.6m * 50
SA 57 SAD 82672 8.1 {3h 63m, +29°39°  13h u::ﬁ: ii Ezgf
SA 68 SAD 91810 .2 Oh 14.0m. +15° 24' Oh 16.6m, +15° 50°
,:E. F . F i g =~ £ .:.. =0 ] s 4° E].
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Thase Finder charts for the three Selected Areas described in the text are adapted from a star atlas published by the Smithsonian Astrophys-
ws denote the bright star near the center of each of the authors photo-

cal Observatory. North i up, and esch Field is 5" square. Arto
Castor at top center and Pollux at lower left, The brightest star in the

graphs. The finder chart for SA 51 contains Gemini's bright stars
SA 57 findes is 4th-magnitude Beta Comae Berenices al lower left. SA 68 is located just northeast of drd-magnitude Gammea Fund'*
egare
anuary, [984, Sky & Trirscope 29
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5 stacked 60s exposures
500 mm aperture

1400 mm focal length
IMX455 CMOS detector
less than 1,5¢ rms noise

FOM = 30
1,5 x 1°2
20

Tmin

Thierry Midavaine
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RAPAS 2023 - 2024 on the way

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

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

Study high efficiency low dispersion spectroscopic device
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