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Gaia FollowAUp Network for Sola
Goal

The GAIA Follow-Up Network for Solar System Objects (Gaia-FUN-SS0) has been set up in the framework of a task [BU459) of the Coordination Unit 4 (Object processing) of the DPAC
Gaia consortium. lts lis to coordinate ground-based observations on alert triggered by the data processing system durin mission for the confirmation of newly detected moving
objects or for the irfprovement of orbits of some critical targets. Gaia will scan the sky following a pre-defined scanning law and su round-based observations are required to avoid the
loss of newly cted Solar System objects and to facilitate their subsequent identification by the probe.

These pages provide an access to the alerts, including the ephemeris to help finding the targets, for the registered members of the Gaia Follow-up n:
in about 80 gbservers in 27 observing sites, spread all over the world (November 2016).

ork. The network currently consists

Tuning of the
telescope parameters
and local conditions

Alerts:
Topocentric if registered
Geocentric if not

Workshops

Three Gaia-FUN-SSO workshops dedicated to the astrometric follow-up of the Solar System Objects have already been organized in 2010, 2012 and 2014 in Paris Observatory. Discussions
has been held about this network and the tasks to be accomplished, the capabilties of the observing sites and the preliminary actions already performed.

* Proceedings of the 2010 workshop have been published and can be freely downloaded here.
* Proceedings of the 2012 workshop have been published and can be freely downloaded here.
* Proceedings of the 2014 workshop have been published and can be freely downloaded here.

Registration

To get a full access to these pages and to share data, you must be registered as active participant of this observing network. For this registration, please use this form &. This network
needs to have a large geographical coverage: if you are interested, do not hesitate to contact us!

© Please report bugs here in project "Gaia-FUN-SS0”, or contact us at gaia-fun-sso@imcce. fr. _



A Gaia-FUN-SSO [ * Gaiaalert )+ GBOTalert  / Settings (> Logout /& Admin & Thuillot

Click to sort

Z

List of currently active alerts

This page lists all the alerts, currently active, on Solar System Objects recently discovered by Gaia, yi or the criteria you specified for your instrument (WTOHP). You can obtain detailed
information on each alert in the Details pages and report the results (positive, missed) of you ervafions in the Report pages (see links in the table).

List of active alerts
IDav Begin a v End a v Vmag 4 ¥ RA a v Dec & Area a v Name a v Report Details
10538 2016-11-25 2016-12-07 19.91 21.0513 -12.9713 1.69271 GAIA32 B
10573 2016-11-25 2016-11-30 2018 29.4212 -14.37T1 3.14106 GAlA44 B n
10438 2016-11-24 2016-11-29 20.26 347104 -18.5734 3.92945 GAIA13 B (6 ]
10593 2016-11-25 2016-12-05 20.02 34.4985 -18.7388 177775 GAlA24 B (6 ]
10502 2016-11-25 2016-11-28 19.59 37.2431 -19.7143 4.84176 GAlAB2 B (o |
10432 2016-11-24 2016-12-07 19.59 37.0954 -19.9386 0.59772 GAIAS B (6 |
10083 2016-11-16 2016-12-01 19.72 58.7945 -22.054 222388 GAlA40 B (o ]
10557 2016-11-25 2016-12-13 202 427593 -22.5462 0.07015 GAlAB3 B ﬂ
10148 2016-11-17 2016-12-04 19.55 58.762 -23.0849 0.38922 GAIA120 B (6 ]
10136 2016-11-17 2016-12-04 19.55 58.7616 -23.1543 0.41233 GAIASS E n
10170 2016-11-17 2016-12-04 19.57 58.8181 -23.3616 0.63817 GAIATS B (6 ]
10223 2016-11-17 2016-12-04 19.55 58.8153 -23.6802 1.3545 GAIA129 a a
10331 2016-11-22 2016-12-07 19.85 40.9341 -23.8847 0.93662 GAIA210 [ & | m

© Please report bugs here in project "Gaia-FUN-SS0”, or contact us at gaia-fun-sso@imcce. fr.
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Detailed information on alert

You will find below detailed information on the target and its probable position on the plane of the sky.

Object Information Instrument and Field of View

Field of View RA
« Gaia ID: -4194967176 ield of View Dec

.
« Database ID: 10148 7 13x13 arcmin? 03:55:02.880 -23:05:05.640 I nformatlon

« Name: GAIA120
* Magnitude (V): 19.6*%%; O n th e a Ie I"t
« Date of observation: 11/13/2016

3

Sky view with Aladin — Object expected magnitude V= 19.6+%% 55

Sky map

Field of View
12x12 arcmin OHP
Most probable
zone (blue)

Zone to explore
if not in the FoV
(red) on date 1

Footprints of areas to search for (in red) and the field of view (in blue, 13x13 arcmin?) of your device (WTOHP).

You can change your device and its parameters in your settings

Available epochs @ and On date 2
D e ey

Show? Epoch RA Dec Area (deg?)

v 2016-11-28 01:17:05 03:55:02.880 -23:05:05.640 0.38922
2016-11-28 07:17:05 03:54:47.448 -23:02:15.720 19.6%; 0.41358

7 2016-11-28 13:17:05 03:54:32.568 -23:09:03.240 19.6%%; 0.43921 Ephemer"des
2016-11-28 19:17:05 03:54:17.400 -23:13:15.240 3 465

2016-11-28 01:17:05 -22:45:01.080

201

»

-11-29 07:17:05



Observations at Haute-Provence
Observatory, France




Obs. de Haute-Provence (OHP-CNRS)

e SE of France, IAU 511

e Altitude 650m

e Several telescopes o -
(1.93m, 1,52m’ 1. zom'“”) =

+ 50cm remote controlled e e S

* + Geophysics station
(atmosph. profile, 03,...)







(Aix Marseille SEEE L

Instltut
PYTHEAS

Combined observations at OHP (IAU 511)

—

- Gaia-FUN-SSO (W. Thuillot, B. Carry, P. Tanga, Mﬁ, De Ib ) .

] - GBOT & QSO's (S. Bouquillon, F. Taris) | 4dEB s“'
- Photometric Sc. Alerts (M. Dennefeld, ...) .

—

» Newton tel. at OHP (Haute-Provence Observatory) *:*1 ;1\.\ 2 |
» 1.2m 2k Andor Ikon L936 1024x1024 pixels of 0.67 arcsec (b|/n 2)
» Observing runs ~4 nights / month

» 2 validation runs for SSO’ s in October, 1 in November



1st test: Alert Gaia-142 on 2016/10/4 23:58 UT
sourcelD -4194967154, detected by Gaia on October 1 at Oh

Nominal FoV
On 2016/10/4

Zone to explore
On Oct. 5 23h59

Zone to explore
On Oct. 4 23h59

Nothing here...



1st test: Alert Gaia-142 on 2016/10/4 23:58 UT
sourcelD -4194967154, detected by Gaia on October 1 at Oh

Nominal FoV
On 2016/10/4

Zone to explore
On Oct. 5 23h59

Zone to explore
On Oct. 4 23h59

Nothing here...  But something there!
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Alert Gaia-142 on 2016/10/4

USNO-A2.0 0675-36632675 (R=18.1)

21:52:26 21:05:26

B 658 8004 66

~21:12:53

212:19 | 2:27:45 1::12
No known object at this place according to the MPC Checker
(http://www.minorplanetcenter.net/cgi-bin/checkmp.cgi)
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Position predicted
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Prediction DU 459: GAIA-142 on 2016/10/4
RA 21h47m36s.144 and DE: -18°43’08”.400 at 23h 59m 0s UT mag. 20.2.

Astrometry NOT sent to MPC: 10 positions

Date RA DE mag filt.  obs.
Only yyyy mmdd.ddd hhmsss ° * “ code
1 night
¢ gaiald2 C2016 10 4.86130 21 46 56.69 -18 48 05.3 20.2R 511
No gaiald2 C2016 10 4.86843 21 46 56.57 -18 48 02.6 20.3R 511
follow-up /
possible gaiald2 C2016 10 4.89813 21 46 56.08 -18 47 51.6 206 R 511
(weather) gaiald2 C2016 10 4.90071 2146 56.08-18 47 51.6 20.3 R 511

* Provisional ephemeris gives RA .on = RA = -10’.4
offset on 2016/10/4 23:58 UT DE oo, — DE 0q=-4".1

* 4 days elapsed since the detection by Gaia



Nominal FoV
On 2016/10/27
23h59
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+ 10/27 at 23h 59-UT *

Nominal zpn_é of predictionon **




Prediction DU 459: GAIA-606 on 2016/10/27
RA: 22h 22m 54s.528 and DE: 29°40°20”.280 at 23h 59m 0s UT mag. 19.3

Astrometry sent to MPC: 33 positions

GAIA606 (C2016 1026.95139222324.53+293718.119.7R 511
GAIA606 (C2016 1026.95351 22 23 24.53+293716.519.8R 511
s
3 nights GAIA606 (C2016 1027.88637 22 2330.59+292935.7183R 511
GAIA606 (C2016 1027.8885022 23 30.60+292934.718.2R 511
ol
GAIA606 (C2016 10 28.78286 22 23 38.09+292213.519.3R 511
GAIA606 (C2016 1028.78498 22 2338.11+292212.519.2R 511
* Provisional ephemeris RA ¢oh =RA o= 9'.2
Offset on 2016/10/27 23:58 UT DE ., = DE [ =-11".7

e 17 days elapsed since the detection by Gaia



Alert Gaia-606 on 2016/10/26

USNO-A2-1125-19274270

22:45:27 2:48:30 22:51:33

22:57:40 23:00:43 23:03:46

October 26: No known object at this place according to the MPC Checker

but
November 4: MPC published former observations done in July - GAIA-606 = 2016 UV56




GAIA-606 renamed 2016 UV56 by MPC

The data Base Search at MPC
http://www.minorplanetcenter.net/db search
Gives:

75 Observations :

e 20010102: 7 from 704 Lincoln
_ Recently added
e 20100503:13 from C51 Wise

e« 201607 18: 3 from F51 Pan-STARRS A
e 201608 24: 12 from D29 Purple Mountain

e 20161011: 4 from F51 Pan-STARRS

e 201610 26:33 from 511 Haute Provence Obs.
e 20161103: 3 from F51 Pan-STARRS v

Published on Nov. 4




3

rd test:

Alerts for known objects

No need of observation
Possible during the validation phase
Known objects + unknown objects

Comparison with ephemerides

Object designation

(2319) Aristides
(12189) Dovgyj
(8632) Egleston
(3731) Hancock
(2428) Kamenyar
(7965) Katsuhiko
(1175) Margo
(7616) Sadako
(8074) Slade

R.A. Decl.

0954 05.3+133330
215144.5-1208 30
2147 34.3-094717
215531.6 +16 1242
2146 32.0-19 18 38
214939.8+121024
21 48 30.0 +07 59 03
2144 37.4-01 14 56
2143 00.6 -02 58 58

(16736) Tongariyama 21 47 48.9 -13 24 03
(11427) Willemkolff 214315.1-113103

Vv

18.0
17.7
18.4
16.5
16.5
17.0
15.1
16.6
17.7
18.6
18.0

-
[=]

FOV 1]

)’'x12’

. DE offset

=
[=]

B

E

-20

Offsets

arcmin arcmin

3.4W
5.5E
4.9E
8.6E
1.2E
0.2E
1.6E
7.0E
5.0E
15.0E
2.4E

0.4N
5.25
1.7N
0.3
1.4S
0.25
1.8S
1.75
2.4N
6.5N
0.8S

-10

RA cgffset

20




Conclusions for SSO’s:

* With the present conditions of strong filtering in SSO-ST...

e Validation =
v'Discrimination of moving objects / false alerts
this seems OK...further checks to confirm

v’ positionning
OK up to 17 days after the alert triggering

e Circular Ready to be sent
to reanimate the observer network Gaia-FUN-SSO



Photometric alerts
(latest run: Nov. 28-30)

-

N Th, 01 Dec 2016 20:16:48 MIDAS version: 12FEB
o
@

* Only one SSO available, .
Gaia 32, not found...(but _ .
many NEO’ s ...)
* Gaia 16aye: TDE " ;
* Other latest alerts: o
e.g. 16byu, 16byl,... .
 Classifications needed... '

ITT-table :none
Coanrdinatae - A,




Today, many ground-based surveys...

Not dedicated to SNe only... (e.g. lensing, planets)
Mainly Near-Earth Orbiting asteroids...(fear!)
Only partial sky coverage (contrary to Gaia)

Some data are public, others not

CRTS, PTF, PanStarrs, SN Factory, MASTER, OGLE,
LaSilla Quest, SkyMapper, Asas-SN, etc...

But all need a large amount of telescope time
for follow-up !



No need to wait for LSST...

There is a lot to do with present surveys...
Training, and refining the strategy
Define specific science topics
Organise/coordinate the follow-up
Mobilise smaller communities

Modernise equipment

Involve amateurs and public?



Various observatories interested: what are the needs?

For photometry: For spectroscopy:

»Asteroids, SNe... follow-up (+GBOT) »Low dispersion for classification

»FOV ~~10 arcmin or more, ideal »Large spectral range (3500-10000+)
»CCD Pixel : 1/3 seeing »Single set-up adequate for most targ
»Large infrastructure preferable »Teams agreements

to allow flexibility (several telescopes) »Select topics of interest

»Can expect a few alerts/week

Most telescopes interested in GAIA could join similar process
combining SSO and Phot. Alerts



How to operate?

Alerts = Targets of Opportunity, but not only...
Not all objects need a fast response...(24h +)

Combine regular runs (e.g. 1 week per month) with
ToO mode inbetween runs?

Team agreements to choose/combine topics
Photometric alerts: a few frames only...

SSO’s: maybe 10 per week?

Alerts: One classification spectrum to start with...
To contribute, one needs to provide observing time!
Good opportunity for European collaborations
What is the future of/at OHP ??



8 New low-disp.Spectrograph at OHP: 0

eeeeeeeeee

- 'EFOSC' type: MISTRAL at T193

7Y N
New Spectro-imager, multi-purpose and m/ // . owton
versatile... /7
Fits well in the coordinated follow-up effort %
at the european level. /,/
'/./' /
HPFOSC // <
Concept allows future AN a
innovations in the a4

parallel beam.
or entrance plate.

International support
most welcome!

‘Y - v -
. Pl .
Lo . "‘ 4.‘.
L .
.
— ‘..

Rapid changes /Sophie, no dismounting
Large versatility (filters, , FP, multi-object,...)
R ~500 4 2000, A~3 600-10 000 A
Deep-Depletion CCD, Research AND Teaching



Simpler concept: Mistral/Sprat 2016

Inspired from LT Telescope
Imaging and long slit

~ 4000-8000 A

VPH grating R~ 700

Andor camera 2k x 2k

FOV ~ 5’

Design close to finished
First light end 2018

Mag ~20 in 1h, S/N ~10




Conclusions

* We need a lot of observing time for follow-up!

e 2-3m class telescopes become rare as general
purpose telescopes...we need to preserve them!

 We need also manpower...good projects for
students!

 OHP is ready to contribute...we are awaiting
eagerly the new low-dispersion spectrograph!

* The site is exquisite for long-term stays...

+ a post-Scriptum from A. Ederoclite & J. Cenarro ( Teruel/Spain)



Observatorio Astrofisico de Javalambre

CEICA

(Caniro de Estudios 6o Fsica def Cosmmos do Aragtn




Observatorio Astrofisico de Javalambre

Javalambre Auxiliary ¥, ' &' :
Survey Telescope |

80cm aperture
Ritchey-Chrétien

Equatorial mount

g LY T R R EF L SN RS L ES Kt B R
100 e e e -
L et = N P p—
- |/ j| /; ] T80Cam
/l| ] 12 Filters
Ilf‘ ‘,."! |' —:
/| / |\ \ : 1.4° @ FOV
AR AR TR N . a i
6000 7000 8000 8000 104




@ Observatorio Astrofisico de Javalambre

Caniro on

2 square degrees field of view; 0.55"/px

SDSS gri and Halpha




