ARIEL Space Mission

The ExoClock Projecti Version 7.1
Originated 202 March 3

Contents
1.0 Introduction
2.0 The ARIEL space mission
2.1  The ExoClock project
2.2  ExoWorlds Spies
3.0 Imaging and analysis process
4.0 ARIEL targets
4.1  Target selection
4.2  Exoplanet transit ephemerides
4.3  Comparison stars

AppendixA  Python/HOPS installation notes
AppendixB  Running HOPS
Appendix C Submitting results to ExoClock and the Exoplanet Transit Database (ETD)

1.0 Introduction

The Exoplanet Division is participating & preaam project supporting the ARIEL space
mission with grounébased exoplanet obs@ations This isa great opportunity to get started
in exoplanet transit observations and make a significant contribution to the mission.

The objective of this document is to encourage participation in this project and provide help
in installing thePython/HOPS softwarémaging and generating transit ligturves.

Data for an initial selection of target stars is shown in the appentoes.can be foundn
the ExoWorlds Spies Transit Schadr.

Mark Salisbury $ our contact poinwith Ariel for this project.

2.0 The ARIEL space mission
The mission website is at ARIEL Space Missidntps://arielmission.space/
ARIEL will use transit spectroscopy to charactetteeatmospheres of ~100&koplanet.

Relevant documentation;

ESA Assessment Study Repettttps://sci.esa.int/docunents/34375/36249/1567260310680
ESA_SE0172 AREL.pdf

A chemical study of exoplanets with ARIELhttps://link.springer.com/article/10.1007/s10686
018-9598x

2.1 The ExoClock project
Groundbased exoplanet observationsinport of the ARIEL space mission
https://www.exoclock.space/project

There is a need to confirm the ephemerides, transit times, of the appraxih@fe ARIEL
targets. Some of these targets will not hagen observed forseveralyears, therefore their


https://www.exoworldsspies.com/en/scheduler/
https://arielmission.space/
https://sci.esa.int/documents/34375/36249/1567260310680-ESA_SCI-2017-2_ARIEL.pdf
https://sci.esa.int/documents/34375/36249/1567260310680-ESA_SCI-2017-2_ARIEL.pdf
https://link.springer.com/article/10.1007/s10686-018-9598-x
https://link.springer.com/article/10.1007/s10686-018-9598-x
https://www.exoclock.space/project

predicted transit times could be in error and thus missed by ARIEL when imaging that
particular event.

The project offers observers;

- ephemerides

- target prioritisation with alert system
- personalisedlaservation schedule

- direct publications for participants

- continuous feedback to observers

To participate;
- register you telescope and signatpttps://www.exoclock.space/users/signup/
- Log inat https://www.exoclock.space/users/login/
- register you telescopes adkeck your schedulat https://www.exoclock.space/project
- observe a traiits beginners guide dittps://exoworldsspies.com/en/observers/
analyse your observatipsoftwae athttps://exoworldsspies.com/en/software/
- upload your light curveogin required
A transit lightcurve of WASP52b obtained by Steve Futcher, Hampshire Astronomical
Group, and Portsmouth Unirsity studentss shown in Figure 2.1.1. ¢analsobe viewed on
the ExoClock Observations webpadét#ps://www.exoclock.space/database/observations



https://www.exoclock.space/users/signup/
https://www.exoclock.space/users/login/
https://www.exoclock.space/project
https://exoworldsspies.com/en/observers/
https://exoworldsspies.com/en/software/
https://www.exoclock.space/database/observations

WASP -52b 2018-10-19

Stephen Futcher™ (Hampshire Astronomical Group), Kirsten
Oqgilvie-Goddard (University of Portsmouth), Louise Cleaver (University of
Portsmouth), and Helena Faustino Vieira (University of Portsmouth)

Hampshire Astronomical Group, Clanfield Observatory / Telescope: Ritchey-Chrétien (24.0")
Camera: Moravian G4-9000 / Filter: Lum / Exp.: 60.0 s
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Figure 2.1.1. WASP2btransit lightcurve

You donét have to own your owmndtimgselasstheope t o
MicroObservatory robotic telescope obtain a lighicurve of HAT-P-32bi Figure 2.1.21t

can also be viewed on the ExoClock Observations webpage at
https://www.exoclock.space/database/observations



https://britastro.org/sites/default/files/Microobs_0.pdf
https://www.exoclock.space/database/observations

HAT - P -32b
Martin Fowler™ (South Wonston Exoplanet Factory), in collaboration with
the Harvard | Smithsonian Center for Astrophysics
MicroObservatory Cecilia / Telescope: MicroObservatory robotic telescope (6.0")
Camera: KAF 1402ME / Filter: Clear / Exp.: 60.0 s
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Figure 2.1.2. HATP-32b transit lightcurve

Accessing the ExoClock Ephemerides page for a specific exoplanet, in this example

HAT-P-32b, shows an € ploti Figure 2.1.3. Tl shaded area shows the uncertainty of the
ephemeris as a function tiine, thered dots indicate observations submitted sExoClock
database and the blue circle shows the requirement for ARIEL.
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Figure 2.1.3 Observed vs Calculated plot for H”AB2b

2.2  ExoWorlds Spies

Website atvww.exoworldsspies.contHere doservers can find formation on

- installation and use of HOPS software (SoftwamdFor observersi see
Appendix B

- practice targets (N¥/For observersi see Appendix C

3.0 Imaging and analysis process

The ExoWorlds Spies websit@bserving an exoplanet transit webpdescribes the
ExoClock projects preferred imaging procdsete thata clear or no filter can be used
many of the observations on thegoClock Observations databasere so obtained’here is
a link to theHOPS user manu@&lHOPS is the software to be used for image analysis.

It may help observers to obtain consistent results if comparison stars are defined for the
ARIEL targets https://www.exclock.space/database/planSee appendiA for finder
charts(Guide)andcomparison starglus a link to the relevant entry in the Exoplanet Transit
Database. Transit times can be obtained fronti#w/\Vorlds Spies Transit Schedyltdre
Exoplanet Transit Database Find Exoplanet Transits

40 ARIEL targets

4.1 Target selection

A numler oftargets suitable fdlorthern and Southefmemispher@bserveryiave been
selected anéinder charts and comparisatar datancluded in the appendiceBhe
objectives of providing comparison stars are;

- identify stars of similar magnitude and cotdB-V) where possible

- provide a spreadcross the image

- ensure consistency of observations

While these objectives are an ideal case not all of them could be met for any specific target.
Observers in other locations should access the websites neszhbelow and inpither
specific location.

For transit times for a specific plaratd locatioraccess;
- Exoworlds Spies Transit Scheduler



http://www.exoworldsspies.com/
https://exoworldsspies.com/en/observers/
https://www.exoclock.space/database/observations
https://exoworldsspies.com/en/software/
https://www.exoclock.space/database/planets
https://www.exoworldsspies.com/en/scheduler/
http://var2.astro.cz/ETD/archive.php
https://astro.swarthmore.edu/transits.cgi
https://www.exoworldsspies.com/en/scheduler/

or

- Exoplanet Transit Database
or

- Find Exoplanet Transits

4.2  Exoplanet transit ephemerides

Thesetables list selected transiting exoplanets in the nortleerd southergelestial
hemispheravith host stars brighter thanagnitude 13.0\transit depths o#=0.010and
altitude >20 degrees during trangis of 2020 April 30). Prepared fromphemeridedataon
the ARIEL space missioixoClockwebsite

Each exoplanah theNorthern and Southern celestial hemisphere tablesked to data and
charts for that planet.

Accessing thé&xoClock Ephemerides databatisplays a findr chart and stand transit
data.

Exoplanet data is obtained from theoplanet.eu database

STScl DSS charts are obtained froitp://archive.stsci.edu/cdiin/dss_formusing the HST
Phase 2 (GSCDr Phase 2 (GSC2ption.

Comparison stamwere selected to be close to the target star in both magnitude and colour
i.e.;V mag+/- 1.5 and (BV) +/- 0.2where possibleStars may be selected outside these
ranges taive a spread of comparison stars across the image and if there are few that meet
these criteriaData wasextracted from Vizier/APASS cataloguehdtp://vizier.u
strasbg.fr/vizbin/VizieR-3?-source=I1/336/apass3@ut.max=50&
out.form=HTML%20Table&outadd=_r&out.add=_RAJ, DEJ&ort=_r&oc.form=sexa

The AAVSO Variable Star Plotter attps://www.aavso.org/apps/vspas accessed to check
for variable and comparison stars near the tafidet.International Variable Star Index at
https://www.aavso.org/vsx/index.php?view=searchisagdso a useful resoce in this
respect.



http://var2.astro.cz/ETD/
https://astro.swarthmore.edu/transits/transits.cgi
https://www.exoclock.space/database/planets
https://www.exoclock.space/database/planets
http://exoplanet.eu/
http://archive.stsci.edu/cgi-bin/dss_form
http://vizier.u-strasbg.fr/viz-bin/VizieR-3?-source=II/336/apass9&-out.max=50&-out.form=HTML%20Table&-out.add=_r&-out.add=_RAJ,_DEJ&-sort=_r&-oc.form=sexa
http://vizier.u-strasbg.fr/viz-bin/VizieR-3?-source=II/336/apass9&-out.max=50&-out.form=HTML%20Table&-out.add=_r&-out.add=_RAJ,_DEJ&-sort=_r&-oc.form=sexa
http://vizier.u-strasbg.fr/viz-bin/VizieR-3?-source=II/336/apass9&-out.max=50&-out.form=HTML%20Table&-out.add=_r&-out.add=_RAJ,_DEJ&-sort=_r&-oc.form=sexa
https://www.aavso.org/apps/vsp/
https://www.aavso.org/vsx/index.php?view=search.top

Northern celestial hemisphere

Host star Transit Ephemeris
Exoplanet RA Dec. \Y; B-V | Depth (R) | Duration | To(BJDrps) Period
h m s et mag mag mmag h mid-time d

HAT -P-19b 003804.0 | +344242| 12.90| +0.98 26.4 2.85 2455091.5350 4.008784
HAT -P-32b 020410.3 | +464116| 11.44| +0.55 29.6 3.12 2454420.4471  2.150008
WASP-11b 0309285 | +304025| 11.57| +0.96 229 2.51 2454729.9072  3.722480
XO-6b 0619104 | +734940| 10.25| +0.36 14.2 2.90 2456652.7132  3.765001
X0O-4b 072133.2| +5816 05| 10.81| +0.49 9.9 4.42 24544859332 4.125083
HAT -P-20b 07 27 40.0 | +242012| 11.35| +1.20 19.9 1.85 2455080.9274  2.875317
XO-5b 0746520 | +390540| 12.10| +0.76 13.2 3.14 2456864.3137  4.187756
XO-2Nb 07 4806.5 | +5013 33| 11.14| +0.86 14.2 2.68 2455565.5465  2.615859
WASP-13b 092024.7 | +335257| 10.42| +0.46 10.0 4.20 2455575.5144  4.353011
HD80606b 092237.6 | +50 36 13 9.00| +0.80 14.9 3.49 2455210.643(0 111.4%700
HAT -P-22b 10 22 43.6 | +50 07 42 9.76 | +0.84 14.4 2.88 2454930.2208 3.212220
WASP-85Ab 114338.0 | +06 3349| 10.72| +0.73 23.8 2.59 2456847.473q 2.655678
HAT -P-36b 1233 @B.9 | +445455| 12.15| +0.93 18.2 2.34 2455565.1817  1.327347
HAT -P-3b 1344226 | +480143| 11.86| +0.82 15.8 2.22 2454856.7020 2.899736
HAT -P-12b 1357335 | +432937| 12.84| +1.09 27.6 2.34 2454419.1958 3.213059
WASP-14b 14 3306.4 | +215341 9.75| +0.45 12.2 2.64 2455605.6535  2.243765
XO-1b 16 0211.8 | +28 10 10| 11.25| +0.60 23.1 2.92 2453887.7477  3.941507
WASP-92b 16 26 46.1 | +510228 | 12.92| +0.49 14.8 2.80 2456381.2842 2.174674
HAT -P-18p 170523.1 | +330045| 12.76| +1.01 25.1 2.67 2454715.0225 5.508029
TrES-3b 175207.0 | +37 3246 | 12.40| +0.62 27.0 1.38 2454185.9112 1.306186
Kepler-447b 1901045 | +483336| 12.55| +0.74 26.0 2.72 2454954.6722  7.794302
TrES-1b 190409.9 | +36 3757 11.42| +0.60 25.4 2.51 2453186.8070  3.030072
HAT -P-41b 1949174 | +044021| 11.36| +0.63 13.5 4.12 2454983.8624  2.694047
HD189733b 200043.7 | +22 42 39 7.65| +0.93 28.1 1.83 2453988.8041  2.218573
HAT -P-23b 2024 29.7 | +164544| 11.94| +0.71 17.4 2.38 2454852.2655  1.21887
HAT-P-17b 213808.7 | +302919| 10.38| +0.80 20.5 3.52 2454801.1702 10.338523
HAT -P-8b 2252099 | +352650| 10.36| +0.51 10.7 4.10 2454437.6742 3.076346
WASP-10b 231558 | +312746| 12.70| +1.11 344 2.28 2454664.0380 3.092730




Southern celestialhemisphere

Host star Transit Ephemeris
Exoplanet RA Dec. v B-V | Depth (R) | Duration | To(BJDrpg) Period
h m s et mag mag mmag h mid-time d

WASP-77Ab 02 28 37.2 -07 03 38 10.12| +0.73 22.7 2.18 2455870.4505| 1.360041
WASP-79b 04 2529.0| -303602 10.04| +0.42 13.8 3.81 2455545.2361| 3.662387
WASP-35b 0504 19.6 -06 13 47 10.94| +0.58 19.7 3.07 2455531.4798| 3.161575
KELT -14b 0713124 -42 24 35 11.00| +0.69 134 2.24 2457091.0286| 1.710059
KELT -15b 07 49 39.6 -5207 14 11.39| +0.56 13.1 4.12 2457029.1663| 3.329441
WASP-84b 0844 25.7| +015136 10.83| +0.83 19.9 2.76 2456286.1066| 8.523487
WASP-43b 10 19 38.0 -0948 23 12.40| +1.33 30.2 1.19 2455528.8686| 0.813474
WASP-104b 1042 24.6| +07 26 06 11.12| +0.83 16.6 1.77 2456406.1120| 1.755414
WASP-31b 1117454 -1903 17 11.66| +0.53 17.4 2.66 2455192.6895| 3.405910
HATS-1b 1142 06.1 -232117 12.06| +0.65 18.9 2.55 2455241.2880| 3.446459
WASP-41b 1242285| -303824 11.63| +0.80 24.8 2.66 2455996.6793| 3.052402
WASP-25b 1301264 -273120 11.87| +0.71 24.1 2.77 2455888.6648| 3.764833
WASP-15b 1355427 -32 09 35 10.91| +0.49 11.6 3.86 2454584.6986| 3.752097
WASP-17b 155950.9| -280342 11.59| +0.45 20.0 3.20 2454592 .8015| 3.735485
WASP-16b 14 1843.9| -201632 11.29| +0.71 12.7 1.94 2454584.4290| 3.118607
NGTS-2b 142029.5| -311207 10.96| +0.45 11.8 4.67 2457759.1269| 4.511164
WASP-39b 142918.4| -032640 12.09| +0.78 27.2 2.83 2455342.9696| 4.055280
K2-237b 165504.5| -284238 11.60| +0.59 18.3 3.05 2457@4.8109 | 2.180560
KELT -10b 1858 11.6| -470012 10.62| +0.61 18.4 3.75 2457066.7205| 4.166274
WASP-123b 191755.0, -325136 11.03| +0.71 13.7 3.10 2456845.1716| 2.977641
HATS-33b 193832.1| -551948 11.91| +0.74 19.9 2.67 2456497.2326| 2.549555
HAT -P-41b 1949174 +044021 11.36| +0.63 13.5 4.12 2454983.8624| 2.694047
WASP-7b 2044 10.2 -391331 9.50| +0.44 11.2 4.03 2455146.6349 | 4.954642
WASP-70Ab 2101545| -132560 10.79| +0.62 12.2 3.36 2455736.5043| 3.713020
HD209458b 220310.8| +185304 7.63| +0.51 17.7 3.08 2452826.6293| 3.524749
WASP-6b 2312 37.7 -22 40 26 11.91| +0.76 27.7 2.69 2454425.0218| 3.361002
WASP-4b 233415.1| -420341 12.48| +0.75 31.1 2.19 2454966.7828| 1.338232
WASP-29b 235131.1| -395424 11.33| +1.07 13.7 2.64 245520.2350 | 3.922727
WASP-8b 2359 36.1 -3501 53 9.87| +0.70 16.2 3.35 2454679.3347| 8.158715




Return to northerelestialhemisphere list

HAT-P19b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
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Figurel. Guidefinderchart 156 x 150

Note target is offset from centite allowfor better choice of comparison stars

Star ID RA Dec \% B-V

Chart centre | - 00 37 51.8 +34 41 30 - -

Target T 00 38 (1.0 +34 42 41 1285 +0.98
Comparison | C1 00 38 269 +34 46 55 12.86 +0.56
Comparison | C2 00 38 02.5 +34 37 A 12.99 +0.63
Comparison | C3 00 37 5&2 +34 36 2 13.04 +1.06
Comparison | C4 00 3711.1 +34 4H (6 1327 +1.06
Comparison | C5 00 37114 +3444 07 12.05 +0.48

Table 2. Compasonand targestar data



https://www.exoclock.space/database/planets/HAT-P-19b/
http://exoplanet.eu/catalog/hat-p-19_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=00+37+51.8&d=%2B34+41+30&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8703da3b79&-out.add=.&-source=II/336/apass9&-c=009.516599%20%2b34.711429,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8703da3b79&-out.add=.&-source=II/336/apass9&-c=009.611911%20%2b34.782036,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8703da3b79&-out.add=.&-source=II/336/apass9&-c=009.510600%20%2b34.616839,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8703da3b79&-out.add=.&-source=II/336/apass9&-c=009.484012%20%2b34.608812,eq=J2000,rs=2&-out.orig=o

Return to northercelestialhemisphere list

HAT-P32b

Ephemerides

ExoClock Ephemerides

Links Planet and bst star data Exoplanet.eu
Image STSci DSS
Table 1 Target data
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Figurel. Gui de finder chart, 156 x 1560
Star ID RA Dec V mag |B-V
Target T 020410.3 +464116 11.44 [+0.55
Comparison C1l 02 03 518 +46 41 32 11.24 |+1.38
Comparison C2 02 04 361 +46 36 14 11.48 |+1.14
Comparison C3 0204 187 +46 47 50 10.44 |+0.91
Comparison C4 02 04 4&4 +46 47 27 1060 |+0.5%6
Comparison C5 02 03 20.9 +46 37 29 1070 |+1.15

Table2. Comparison star data

10


https://www.exoclock.space/database/planets/HAT-P-32b/
http://exoplanet.eu/catalog/hat-p-32_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=02+04+10.3&d=%2B46+41+16&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=

Return to northerelestialhemisphere list

WASP=11b

Links

Ephemerides

ExoClock Ephemerides

Planet and host star data

Exoplanet.eyHAT-P-10Ab)

Image

STSci DSS

Table 1. Target dat&®VASP-11b has alternative designations of WASPADb, HAT-P-10b

and HAT-P-10Ab
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Figurel. Gui de finder chart, 1506 x
Star ID RA Dec [V mag| B-V
Target T 03 09 28.5 [+3040 2! 11.57] +0.96
Comparisor C1l 0309 14.8 [+30412{12.63| +0.72
Comparisor C2 0309 321 |+3044 0} 13.5/ | +0.75
Comparisor C3 0309512 |+30371]12.48] +1.12
Comparson C4 0309121 [+30333]13.46| +1.31
Comparisor C5 0309013 |+30465]13.85| +1.26

Table 2. Comparison star data

11



https://www.exoclock.space/database/planets/WASP-11b/
http://exoplanet.eu/catalog/hat-p-10_a_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=03+09+28.5&d=%2B30+40+25&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5ddd381d55dc&-out.add=.&-source=II/336/apass9&-c=047.311748%20%2b30.691401,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5ddd381d55dc&-out.add=.&-source=II/336/apass9&-c=047.383636%20%2b30.734009,eq=J2000,rs=2&-out.orig=o

Return to northerelestialhemisphere list

X0-6b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exopanet.eu
Image STSci DSS
Table 1. Target data
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Figurel. Guide finderbart , 1506 x 156
Star ID RA Dec V mag B-V
Target | T 06 19 10.4 +73 49 40 10.25 +0.36

Comparisol C1 06 18 26.8 +73 50 02 12.01 +1.00

Comparisol C2 0619 3.0 +73 53 02 12.51 +0.66

Comparisol C3 06 20 07.8 +73 5330 9.84 +0.47

Comparisol C4 0619 10.1 +73 5610 13.30 +0.96

Comparisol C5 06 17 47.1 +7343 2 9.45 +1.00

Table 2.Comparison star data

12



https://www.exoclock.space/database/planets/XO-6b/
http://exoplanet.eu/catalog/xo-6_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=06+19+10.4&d=%2B73+49+40&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=

Return to northerelestialhemisphere list

X0O-4b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
.C3 |
-C5
.C1 +T «C4
+ 58 18 * sz - 55
o @ 1: . J ~
geE |,
e —
Figurel. Gui de finder chart, 156 x 156
Star ID RA Dec Vmag| B-V
Target | T | 072133 +58 16 05 | 10.81 | +0.49
Comparisolf C1 | 0721 27.7| +581838 | 12.2 | +0.67
Comparisolf C2 | 072109.3| +5816 05 | 10.51 | +0.72
Comparisolf C3 | 0721574 +581510 | 11.62 | +0.41
Comparisolf C4 | 072139.8| +581120 | 10.32 | +1.55
Comparisof C5| 0720459 +581718 | 1151 | +1.11

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/XO-4b/
http://exoplanet.eu/catalog/xo-4_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=07+21+33.2&d=%2B58+16+05&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd699a4a1d1&-out.add=.&-source=II/336/apass9&-c=110.365558%20%2b58.310624,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd699a4a1d1&-out.add=.&-source=II/336/apass9&-c=110.288812%20%2b58.268104,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd699a4a1d1&-out.add=.&-source=II/336/apass9&-c=110.489175%20%2b58.252801,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd699a4a1d1&-out.add=.&-source=II/336/apass9&-c=110.415861%20%2b58.188940,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd699a4a1d1&-out.add=.&-source=II/336/apass9&-c=110.191258%20%2b58.288456,eq=J2000,rs=2&-out.orig=o

Return to northerelestialhemisphere list

HAT -P-20b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS

Table 1. Target data.

Figurel. Gui de finder chart, 156 x 156

Star ID RA Dec V B-V
Target T 07 2740.0 +24 20 P 11.35 1.20
Comparison| C1 07 27 50.8 +24 19 B 11.48 0.53
Comparison| C2 07 27 24.4 +24 24 F 11.89 1.29
Comparison| C3 07 27 279 +24 14 2 11.77 1.26
Comparison| C4 07 27 0% +24 17 38 13.13 0.77
Comparison| C5 07 27 57.4 +24 1330 12.0 0.77

Table 2 Comparison star data
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https://www.exoclock.space/database/planets/HAT-P-20b/
http://exoplanet.eu/catalog/hat-p-20_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=07+27+40.0&d=%2B24+20+12&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd3c6ec123c&-out.add=.&-source=II/336/apass9&-c=111.961686%20%2b24.318006,eq=J2000,rs=2&-out.orig=o



























































































































































































































































































