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The RAPAS network

« Funded by Scientific council of Paris Observatory
« Action Pluriannuelle Incitative : APl ProAm
« Starting in 2022, continued in 2023, 2024, 2025

Increasing number of alerts for observations
Gaia : Gaia-FUN-SSO & astrophys. Alerts (2016-2025) & Follow up (+ 2025)
Atlas, ZTF, ASAS-SN, BHTOM...: SN, GRB,...need optical counterparts of transients

Next: In the era of LSST, humerous alerts will be triggered
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Benefits of working with amateurs



The RAPAS network

Number of observers, flexibility, long term follow up

rapid response to alerts

Geographic coverage

Combating adverse weather conditions

...but need for guidance and coordination




The RAPAS network

> 2022-203-2024: Annual workshops at Paris Observatory

» 2025: Observations on alert and workshop at Haute Provence O

» Web pages: https://rapas.imcce.fr
and https://gemini.obspm.fr/20220101-rapas/

» mailing list: RAPAS@groups.io
» Monthly RAPAS teleconf



https://rapas.imcce.fr/
https://gemini.obspm.fr/20220101-rapas/
mailto:RAPAS@groups.io




The RAPAS telescopes

* Most telescopes have a diameter between 20 and 40 cm
* 10x50cm 5x 60cm and 2x80cm
» Various characteristics (FoV)
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Goal: use of Gaia bands

consistency and uniformity of
measurements, homogeneity with
respect to the Gaia catalog

design and manufacture (MCM corp.)
RAPAS A (G), B(Gbp), C(Grp)

50 sets provided to amateurs

+ Pic-du-Midi (OMP)

+ Haute-Provence Obs.

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

The three RAPAS filters : A, B, C
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Pictures of the three filters A, B, C set

was released

»Packing

»Normal transmission
»Aspect angle transmission
»Reflexion
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- in 2022 a first batch of 25 filters set




The RAPAS filters

Goal: use of Gaia bands

consistency and uniformity of . T~

measurements, homogeneity with
respect to the Gaia catalog i \
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The RAPAS filters

" Meg.RAPASA/GaiaG Compar]son of magnltudes measured using
- RAPAS filters with G, Gbp, and Grp
, magnitudes
i APAS B / Gaia Bp
=ttag. RAPASC/GaiaRp
L

e S

Courtesy Marc Serrau (400mm, Dauban, TJMS,Eclipse) T Lo




The RAPAS spectrographs

Production of 2 spectrograph prototypes relying on existing spect

Goals:

 to allow high sensitivity for amateur telescopes

« to be able to provide a first characterization of the signature
in getting the spectral energy distribution (SED).

R=100 1h exp.
30cm diam.: mag 18
60cm diam.: mag 20

still on test

 Alpy 200
Fitted with a 200g/mm high efficiency transmittive grating instead of gri

de 600g/mm with a two slit width (200pm 23pum)
Ch. Buil —_—

(2023) e Star’Ex VLR (Very Low Resolution)

Equiped with a reflective 150 g/mm grating and optional objecti
_length reduction from 80mm to 40mm




The RAPAS Astro-Colibri pages
. Astro-COLIBRI / RAPAS filtering of alerts
)

Collab. with Fabian SCHUSSLER et al. (CEA IRFU)

Deliver selected new alerts to RAPAS network,

with low latency, and meeting the amateur constraints:

« Website and phone app

« Alerts filter from a wide range of brokers

« Selection up to ten alerts a week fitted to the RAPAS capability (e-mails)

« Perform the alert monitoring for optical alerts in G Gbp Grp color index

« End of each week alert poll for observers during the week or intending to obser
either we continue the monitoring or we stop it

« Every Friday issue the list of 10 RAPAS targets to follow on the next week

* Open a forum of discussion
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https://forum.astro-colibri.science/c/rapas/
https://astro-colibri.com/event:TNS2025rbs

The RAPAS results

Solar System Objects:

NEO Confirmation page (Minor Planet Center)
- Detections of Near Earth Asteroids (individual obs. by Rapas member
- 2025 QP3 astrometry published in MPEC-Q125, OHP August 2025 (C.

Next to come: Satellite of asteroids (GaiaSatAst)
- Photometry for detection of mutual occultations /eclipses

- Accompanying Pro observations (OHP + Lulin (Taiwan) +C2PU (C



SN2025vaw
AT2025wbs
V1413aql
AT2025usz
V339Delp
SN2025tzp
S2025sii

SN2025sei
SN2025rbs
GRB250610B
Sb25061207
RXJ1553.0+4457
SN2025mvn
SN20251yf
SN2025mbz
SN2025mbd
4FGLJ1311.0+3233
4FGLJ1310.5+3221

The RAPAS results

ZTF25aarnzfi

ZTF18acsugtc

AT2025kyz
AT2025kwd
GRB250521D
GRB250521B
EP250511a
GRB250510A
GRB250512B
GRB250506A
GRB25051A
SN2025ima
GRB250419A

NuEm250417A

Sb25042207
GRB250416C
SN2024afyu
StKM2-809

SN2025geg
GRB250327B
Sb25032302
GRB250322A
TCPJ05574222+3500099
SN2025erh
AT2025ere
GRB250311B
SN2025coe
SN2025ccu
AT2025ax]j
SN2025qe
AT2024afyi
AT2024afyx
SN2024aegm
AT2024aezd
AT2024aehf
AT2024abol

/8 astrophysical alerts issued on 2024-2025 :
for each observation, the measurements are collected in a sprea

AT2024aasb SN2024pmm
SN2024abfo SN2024pie
GRB241128A SN2024kxi
AT2024abqt SN2024kxi
SN2024aalt SN2024iss
GRB241113B SN2024inv
SN2024ppd SN2024igg
SN2024yyu SN2024bch
GRB240809A

EP-WXTtrigger0170

AT2024qui

SN2024pxl

SN2024pvw
PNVJ19430751+2100204
TCPJ174-232

AT2024pns

AT2024pnr

Spreadsheets: public access at https://rapas.imcce.fr




Spreadsheets to collect RAPAS observer measurements

The RAPAS results

RAPAS 2025 semestrel % B & @ E Cx ~ © Partager ~
Fichier Edition Affichage Insertion Format Données Outils Extensions Aide
Q Menus & ¢ & § 100% ~ £ % 0 00 123 Ppardé. - — +|B I 5 A % @ Exi-k~ A~-|e B Y B- =
cn - | &
A B C D E F G H 1 K L M N o P
1 Nom de l'alerte SN2025coe  inceritude
2 Date de l'alerie 2025/02/24 magnitudes G, Gbp et Grp en fonction du temps en MJD Indices de couleur Gbp-Grp en fonction de la magnitude G
3 RA(deg dec) 158.28 [ I ] 3.00
4 Dec (deg dec) 28.4 21 — -
5 galaxie hite nge3277 Ll °
6 Nature Type Ib-Ca-rich ¢ - o ° 200 . e ® L ]
7 magnitude decouverte 17.40 - . . L] i hd .
8 z 2 L { ]
9 Commentaire 18— * ® .. 3 * .f. e . ¢ .v .. N
10 Statut AstroCOLIBRI/RAPAS * ® ® ° ® P 100 ’.
1 date de fin de lalerte (4 * &
m — 20 e e
13 Fait l'objet d'un TNS 17 — g 3 -’ e L[]
14 LJ 0.00
- . oo
18
17
15 — -1.00
18 60740 60760 60780 60800 60820 15.00 17.00 19.00 21.00
19
20
21 magnitude incertitude magnitud incertitud magnitude incertitude upper
DATE = TC HH:MN:S = MJD = RA deg dec = Dec deg dec= AIG = AIG = eBiGbp = eBIGbp = CiGrp = CIGrp = indice B-C = limitG = Prénom Non= Commentaire = champ couverten ™ (degré « =
22 06/03/2025 09:50:24 60 740.4100 16.43 0.02 16.71 0.02 16.54 0.02 0.16 Pierre-Yves Lechapelain 85'%85"
23 2810212025 20:31:00 60 734.8549 158.28295 28.43686 16.49 0.06 Marc Serrau 30'=20"
24 2810212025 21:52:00 60 734.9111 158.28 28.437 16.56 0.07 16.86 0.06 16.30 0.1 0.56 Amaud Leroy
25 2810212025 22:19:00 60 734.9299 158.28 28.437 16.27 0.05 Jean-Louis Dumont (SAT37) 0.185
26 01/03/2025 04:38:53 60 735.1937 16.51 0.02 16.81 0.03 16.38 0.02 0.43 Pierre-Yves Lechapelain 85'%85"
2701032025 10:53:02 60 735.4535 16.81 Jean-Baptiste Marquette
28 | 01/03/2025 11:05:55 60 735.4624 16.53 Jean-Baptiste Marquette
23 01/03/2025 11:39:29 60 735.4857 16.862 Jean-Baptiste Marquette
30| 01/03/2025 11:54:58 60 735.4965 16.53 Jean-Baptiste Marquette
31 01/03/2025 23:00:38 60 735.9588 16.50 0.08 16.79 0.09 16.29 0.17 0.50 Marc Serrau 30%20"
32 02/03/2025 23:04:50 60 736.9617 16.37 0.22 16.75 0.07 Marc Serrau 30'%20"
33 03/03/2025 23:50:48 60 737.9936 16.44 0.07 16.78 0.06 16.05 0.16 0.73 Marc Serrau 30%20"
34 03/03/2025 21:06:46 60 737.8797 16.52 0.06 16.73 0.07 15.89 0.18 0.84 Bernard Tregon 30x60s filtre 39'%31"
35 03/03/2025 23:24:43 60 737.9755 16.525 0.023 16.79 0.02 16.13 0.10 0.66 Pierre-Yves Lechapelain 85'%85"
36 04/03/2025 21:34:27 60 738.8989 16.54 0.01 16.84 0.02 16.04 012 0.80 Pierre-Yves Lechapelain 85'%85"
37 04/03/2025 22:03:22 60 738.9190 16.41 0.08 16.78 0.07 15.98 0.08 0.80 Marc Serrau 30%20"
38 05/03/2025 21:39:53 60 739.9027 16.46 0.05 16.84 0.04 15.99 0.18 0.85 Marc Serrau magV=16.68+/-0.04 g'=1¢ 30'%20"
33 05/03/2025 22:06:00 60 739.9208 16.62 0.1 16.97 0.10 16.15 0.08 0.82 Fred DENJEAN 6x120s 63x42"
40 05/03/2025 22:30:05 60 739.9376 16.33 0.09 16.64 0.1 15.96 0.10 0.68 Bernard Tregon 30x60s filtre 39'%31"
+ = |~ SN2024afyu - StKM 2-809 - SN2025geg ~ GRB 250327B ~ sb 25032302 ~ GRB 250322A ~  TCPJO5574222+3500099 ~ SN2025erh ~  AT2025ere ~ GRB250311B ~ SN2025coe ~ S| < »




GRB240809A 3 RAPAS observers:
Belesta, M. Serrau, A. Leroy

Each RAPAS observers deliver magnitude measurements on a RAPAS shared google spreadsheets

First RAPAS GCN circular : # 37159
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GCN Circular 37159

Subject  GRB 240809A: RAPAS follow-up cbservations

Event GRB 240809A

Date 2024-08-12T21:51:257

Edited On 2024-08-12T22:25:05Z

From Thierry Midavaine at GRANDMA <thierrymidavaine@sfr.fr=
Edited By Leo P. Singer at NASA/GSFC <leo.p.singer@nasa.gov=

Via Web form

Thierry Midavaine on behalf of the RAPAS network reports (#1) :

P. Martinez and C. Latgé [1], M. Serrau [2] and A. Leroy [3] observed the Gamma-Ray Burst GRB2482859A (Evans et al.
GCN 37118 ; Want et al. GCN 37113) using [1] ADAGIO W 828mm telescope at Belesta Observatory (IAU AB5) equiped
with a Moravian CMOS camera, [2] SC 308mm telescope at Vidauban [A77] equiped with a QHYCCD CMOS camera and [3] SC
350mm telescope at Madagascar equiped with a ZWO ASI CMOS camera. [1] and [2] are equiped with the set of 3 RAPAS
filters meeting the Gaia G, Gbp and Grp photometric bands. The FITS files are reduced with the Gaia photometric
catalog in respective spectral bands.

The afterglow is detected RA(J20888) = Sh 58m 18.55s ; Dec(J28e@) = -82d 19' @3.3" [1]

MID (mid) Gaia filter band mag. (Gaia) RAPAS station
60531.66123 G 19.75 + 8.14 [3]
60531. 86667 Grp 20.48 + @.68 [1]
608531.86736 G 28.52 + 8.47 [2]
60531.87778 Gbp 20.10 + 8.32 [1]
60531.89444 G 28.58 + 8.19 [1]

RAPAS ( https://proam-gemini.fr/rapas/f5 ) is a new ProfAm collaboration funded by Paris Observatory, delivering to

a network of french amateur observatories a set of 3 filters meeting the Gaia spectral bands. This network is
dedicated to deliver data in the Gaia photometric system on selected astrophysical alerts by Astro-COLIBRI (
https://astro-colibri.com/ ) or from Gaia alerts.

< Previous Circular Next Circular >
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GCN Circular 38431

Subject  GRB241113B: RAPAS follow-up observation

Event GRB 2411138

Date 2024-12-03T16:29:287

From Thierry Midavaine at GRANDMA <thierrymidavaine@sfr.fr=
Via Web form

Thierry Midavaine on behalf of the RAPAS network reports (#2) :

Patrick Martinez, Pascal André, David Bregou, David Fardin, Erik Guthleben [1] observed the Gamma-Ray Burst
GRB241113B (M. Dagoneau et al. GCN 28196, D. Turpin et al. GCN 38338) using [1] ADAGIO N 328mm telescope f=3.1m

at Belesta Observatory (IAU AB5) equiped with a Moravian C3 CMOS camera, 25mn exposure, equiped with RAPAS filter
meeting the Gaia G photometric band. The FITS file is reduced with the Gaia photometric catalog in respective G
band.

The afterglow is detected RA(J2888) = 87h28m55.38s ; Dec(J2808) = +46°48713.1" Accy +/- 8.5" [1]

MID({mid) Gaia band mag. accy RAPAS station

6B642.92814 G 22.25 +/-8.5 [1]

RAPAS ( https://proam-gemini.fr/rapas/® ) is a new ProAm collaboration funded by Paris Observatory, delivering to
a network of french amateur observatories a set of 3 filters meeting the Gaia spectral bands. This network is

dedicated to deliver data in the Gaia photometric system on selected astrophysical alerts by Astro-COLIBRI
https://astro-colibri.com/ ) or from Gaia alerts.

< Previous Circular Next Circular >

Questions or comments? Contact Have you found a bug in GCN? Want to contribute code to GCN?
GCN directly. Open an issue. Get involved on GitHub.
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GCN Circular 38438

Subject  GRB241128A: RAPAS follow-up cbservations
Event GRB 2411284

Date 2024-12-04T11:08:567
From Thierry Midavaine at GRANDMA <thierrymidavaine@sfr.fr=
Via Web form

Thierry Midavaine on behalf of the RAPAS network reports (#3) :

Cédric Latgé, Patrick Martinez [1], Pierre-Michel Bergé, Erik Guthleben, Patrick Martinez [2], Thierry Midavaine
[3] observed the Gamma-Ray Burst GRB241128A (R. Brivio et al. GCN 38367, K.L. Page GCN 38368) using [1][2] ADAGIO
N 828mm telescope f=3.1m at Belesta Observatory (IAU ABS) equiped with a Moravian C3 CMOS camera, 12885 exposure
[1],158@s exposure [2], [3] RC 5@8mm f=1.414m at Salvia Observatory (I73) equipped with ZWO628BMMPRO CMOS camera,
2408s exposure, [1][2][3] are equiped with RAPAS filters meeting the Gaia G, Gbp, Grp photometric bands. The FITS
files are reduced with the Gaia photometric catalog in respective G, Gbp, Grp bands.

The afterglow is detected RA(J2888) = 18h 14m 53.57s ; Dec(J28@8) = +33° 26’ 28.4" ; * @.5%° [1][2]
At this location it is not detected, above the upper limit magnitude [3]

MID (mid) Gaia band mag.(Gaia) RAPAS station
60643.72986 G 28.58 + 8.5 [1]
0B644.77882 G 21.88 = 8.5 [2]
60647.74278  G+Gbp+Grp >21. [2]

RAPAS ( https://proam-gemini.fr/rapas/ ) is a new ProAm collaboration funded by Paris Observatory, delivering to
a network of french amateur observatories a set of 3 filters meeting the Gaia spectral bands. This network is
dedicated to deliver data in the Gaia photometric system on selected astrophysical alerts by Astro-COLIBRI
https://astro-colibri.com/ ) or from Gaia alerts.

< Previous Circular Next Circular >

m Questions or comments? Contact n Have you found a bug in GCN? m Want to contribute code to GCN?
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GCN Circular 42370

Subject  GRB 251017A: RAPAS follow-up observations
Event GRBE 251017A

Date 2025-10-19T21:33:07Z (2 days apn
From Thierry Midavaine at SAF - RAPAS <thierrymidavaine@sfr.fr=
Via Web form

Thierry Midavaine on behalf of the RAPAS network reports (#5) :

Pascal André, David Fardin, Patrick Martinez [1], Christian Pantacchini [2], Jean-Marie Lopez, Cyril Cavadore [3],
Lisa Maris [4] observed the field of Gamma-Ray Burst GRE 251@17A (R. Gupta et al. GCM 42322, I. Perez-Garcia GCN
42323) using :

[1] ADAGIO M 828mm telescope f=3.1m at Belesta Observatory (IAU A85) equipped with a Moravian C3 CMOS camera,

[2] N388 mm telescope f=1.1m equipped with a Moravian g3 KAI118@8 CCD camera,

[3] Société Astronomique de Montpellier N S@@mm telescope f=2.2m at Observatoire des Pises (IAU 122) equipped with
an ASIG2eeMMPro CMOS camera,

[4] SC 288mm f=1.8m equipped with an ATIK4868 CCD camera.

[11[2][3][4] are equipped with RAPAS filters meeting the Gaia G, Gbp, Grp photometric bands. The FITS files are
reduced with the Gaia photometric catalog in respective G, Gbp and Grp bands.

The afterglow is detected at

RA(J2e88) = 22h 21m 36.22s ; Dec(J28688) = +87° 82° 23.6" ; t 8.5°7 in G and Grp bands [1]

RA(J2000) = 22h 21m 36.9565; Dec(J2088) = +87° @2 21.9@” in G band [3]

At this RA Dec location the GRB is above the respective upper limit magnitude Gbp for [1], G for [2] and [4], Gbp
and Grp for [3]

MID (mid) Gaia band exp(s) mag.(Gaia) upperlim RAPAS station
608065.81618 G 12088 22.5 8.3 [3]
60065.82986 G 4588 20.24 [4]
6080965.83819 G 3606 22.8 + 8.3 [1]
60965.83819 Gbp 6ee 21 [1]
60965.83819 Grp 6ee >20.80 [1]
60965.89722 G [2]
Acknowledgements :

RAPAS ( https://gemini.obspm.fr/28228181-rapas/# ) is a ProAm collaboration created by T. Midavaine (SAF), W.
Thuillet (LTE, Obs. de Paris-PSL) and M. Dennefeld (IAP/CNRS and Sorbonne Univ.) and funded by the Paris
Observatory under API ProAm of the Scientific Council. It aims at homogenizing observing procedures and filters,
and is delivering to a network of french amateur observatories a set of 3 filters which have been chosen to meet
the Gaia G, Gbp and Grp spectral bands. This network produces data on astrophysical alerts delivered by wvarious
Alert systems (Gaia Alerts, Atlas, ZTF, etc.) and collected by Astro-COLIBRI ( https://astro-colibri.sciencem ).
This network is similarly progressing towards an homogeneous spectroscopic equipment to deliver SED.
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Photomeltric follow-up of SN2025coe with RAPAS ProAm network

Authors: Thierry Midavaine (SAF, Salvia Observatory), Pascal André (ADAGIO), David Bregou (ADAGIO), Frederic Deanjean (AG33), Jean-Louis Dumont (SAT), David Fardin (ADAGIO),
Piemre-Yves Lechapelain (Observaloire de Brelagne Sud), Amaud Leroy (Urancscope), Florenl Losse (St Pardon de Conques), Jean-Bapliste Marquetle (SAF, SF2A, D99), Patrick
Martinez (ADAGIO, SAF), Thomas Salomon (AG33), Sébasfien Serpaud (ADAGIO), Marc Semrau (SAF, Observatoire de Dauban), Bemard Tregon (Observatoire du Clocher Brantome-en-
Périgord), Fabian Schussier (CEA-Ifu DPhP), Michel Dennefeld (IAP), William Thuillot (LTE Observaloire de Paris)*

Keywords: Instrumentabon , Optical , Pholomelry | Supemova , Time-domain , Transient

Abstract: We report on the optical photometric follow-up of SN2025coe with RAPAS a ProAm network using telescopes equipped with a set of filters meeting Gaia photometnc
bands

Triggered by an Astro-COLIBRI alert (ATel#17 138, discovery 2025-02-24 15:13:06) RAPAS ProAm network monilors SN2025coe from 2025-02-28 o 2025-05-29. it is classified as a Ca-
rich Type Ib supemova Dunng this penod, 11 telescopes located in France, using the set of RAPAS A B and C filters meeting the three Gaia G, Gbp and Grp pholometric band
specificalions, collected 59 measurements in 1, 2 or the 3 Gaia bands. The photometric consisiency was ensured by reducing each frame with the corresponding Gaia DR3 reference
catalog for G, Gbp and Grp bands.

The multi-band light curve shows a peak in Gbp band on the 2025-03-03, then in Grp band on the 2025-03-05 (uncertainty +/- 0.3d) followed by a monotonic decline with low amplitude
unduiations. The Gbp-Grp color Index reddened steadily from 0.5 mag 1o 2 mag as the supemova faded beyond G = 20 mag

Detailed light curves and data are presented on the RAPAS web page and Astro-COLIBRI web page on the following links :

hitps /rapas_ imcce. f/SN2025¢

tps /rapas imcce [r/'SN2025coe-lightcurve jpg
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hitps:firapas.imcce. fifSN2025coe_RAPAS csv
hitps.fistorage.googleapis com/asiro-colibri-opfical-lightcurve/Asiro-C. ..

hitps:fistorage googleapis_com/asiro-colibri-opfical-lightcurve/archive. ..

Further details and the full dataset are accessible to registered users of the RAPAS Spreadsheets platform.

Related Objects:

Show current THS values

SH Ib-Ca-rich
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astrophysical aleris delivered by various Alert systems (Gaia Alerts, Atlas, ZTF, eic...) and collected by Astro-COLIBRI { hitps: Vastro-colibr science ). This network is similarly
progres=ing towards an homogeneous speciroscopic equipment to deliver SED.
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Conclusions

Next future:

« Strengthening collaboration with Pro

10 observers abroad > extension
* New generation of Filters (improvement of RAPAS B (Gbp))
 New set of filters to distribute

« Data archiving @obspm (the Paris Observatory - PADC)
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