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1.0 Introduction

The Exoplanet Division is participating in a pro-am project supporting the ARIEL space
mission with ground-based exoplanet observations. This is a 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 the Python/HOPS software, imaging and generating transit light-curves.

Data for an initial selection of target stars is shown in the appendices. More can be found on
the ExoWorlds Spies Transit Scheduler.

Mark Salisbury is our contact point with Ariel for this project.

2.0 The ARIEL space mission
The mission website is at ARIEL Space Mission - https://arielmission.space/
ARIEL will use transit spectroscopy to characterise the atmospheres of ~1000 exoplanet.

Relevant documentation;

ESA Assessment Study Report - https://sci.esa.int/documents/34375/36249/1567260310680-
ESA SCI-2017-2 ARIEL.pdf

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

2.1  The ExoClock project
Ground-based exoplanet observations in support of the ARIEL space mission -
https://www.exoclock.space/project

There is a need to confirm the ephemerides, transit times, of the approximately 1000 ARIEL
targets. Some of these targets will not have been observed for a several years, therefore their
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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
- personalised observation schedule

- direct publications for participants

- continuous feedback to observers

To participate;
- register you telescope and sign up at https://www.exoclock.space/users/signup/
- Log in at https://www.exoclock.space/users/login/
- register you telescopes and check your schedule at https://www.exoclock.space/project
- observe a transit; beginners guide at https://exoworldsspies.com/en/observers/
analyse your observation; software at https://exoworldsspies.com/en/software/
- upload your light curve; login required
A transit light-curve of WASP-52b obtained by Steve Futcher, Hampshire Astronomical
Group, and Portsmouth University students is shown in Figure 2.1.1. It can also be viewed on
the ExoClock Observations webpage at https://www.exoclock.space/database/observations
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Figure 2.1.1. WASP-52b transit light-curve

You don’t have to own your own telescope to participate. Martin Fowler and myself use the
MicroObservatory robotic telescope to obtain a light-curve of HAT-P-32b — Figure 2.1.2. It
can also be viewed on the ExoClock Observations webpage at
https://www.exoclock.space/database/observations
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Figure 2.1.2. HAT-P-32b transit light-curve

Accessing the ExoClock Ephemerides page for a specific exoplanet, in this example
HAT-P-32b, shows an O-C plot — Figure 2.1.3. The shaded area shows the uncertainty of the
ephemeris as a function of time, the red dots indicate observations submitted to the ExoClock

database and the blue circle shows the requirement for ARIEL.
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Figure 2.1.3 Observed vs Calculated plot for HAT-P-32b

2.2  ExoWorlds Spies

Website at www.exoworldsspies.com. Here observers can find information on;

- installation and use of HOPS software (Software and For observers) — see
Appendix B

- practice targets (NAV/For observers) — see Appendix C

3.0 Imaging and analysis process

The ExoWorlds Spies website Observing an exoplanet transit webpage describes the
ExoClock projects preferred imaging process. Note that a clear or no filter can be used —
many of the observations on the ExoClock Observations database were so obtained. There is
a link to the HOPS user manual — HOPS 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.exoclock.space/database/planets See appendix A for finder
charts (Guide) and comparison stars plus a link to the relevant entry in the Exoplanet Transit
Database. Transit times can be obtained from the ExoWorlds Spies Transit Scheduler, the
Exoplanet Transit Database or Find Exoplanet Transits

4.0 ARIEL targets

4.1  Target selection

A number of targets suitable for Northern and Southern hemisphere observers have been
selected and finder charts and comparison star data included in the appendices. The
objectives of providing comparison stars are;

- identify stars of similar magnitude and colour (B-V) where possible

- provide a spread across 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 mentioned below and input their
specific location.

For transit times for a specific planet and location access;
- Exoworlds Spies Transit Scheduler
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or
- Exoplanet Transit Database
or

- Find Exoplanet Transits

4.2  Exoplanet transit ephemerides

These tables list selected transiting exoplanets in the northern and southern celestial
hemisphere with host stars brighter than magnitude 13.0V, transit depths of >=0.010 and
altitude >20 degrees during transit (as of 2020 April 30). Prepared from ephemerides data on
the ARIEL space mission ExoClock website.

Each exoplanet in the Northern and Southern celestial hemisphere tables is linked to data and
charts for that planet.

Accessing the ExoClock Ephemerides database displays a finder chart and star and transit
data.

Exoplanet data is obtained from the Exoplanet.eu database

STScl DSS charts are obtained from http://archive.stsci.edu/cgi-bin/dss_form using the HST
Phase 2 (GSC1) or Phase 2 (GSC2) option.

Comparison stars were selected to be close to the target star in both magnitude and colour
i.e.; V mag +/- 1.5 and (B-V) +/- 0.2 where possible. Stars may be selected outside these
ranges to give a spread of comparison stars across the image and if there are few that meet
these criteria. Data was extracted from Vizier/APASS catalogue at http://vizier.u-
strasbg.fr/viz-bin/VizieR-3?-source=11/336/apass9&-out.max=50&-
out.form=HTML%?20Table&-out.add=_r&-out.add=_RAJ, DEJ&-sort=_r&-oc.form=sexa

The AAVSO Variable Star Plotter at https://www.aavso.org/apps/vsp/ was accessed to check
for variable and comparison stars near the target. The International Variable Star Index at
https://www.aavso.org/vsx/index.php?view=search.top is also a useful resource in this
respect.
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Northern celestial hemisphere

Host star Transit Ephemeris
Exoplanet RA Dec. v B-V | Depth (R) | Duration | To(BJDrog) Period
h ms er 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 0204103 | +464116 11.44 | +0.55 29.6 3.12 2454420.4471 2.150008
WASP-11b 0309285 | +304025 11.57 | +0.96 22.9 251 2454729.9072 3.722480
X0O-6b 0619104 | +734940 10.25 | +0.36 14.2 2.90 2456652.7132 3.765001
X0O-4b 07 2133.2 | +58 16 05 10.81 | +0.49 9.9 4.42 2454485.9332 4.125083
HAT-P-20b 07 2740.0 | +24 2012 11.35 | +1.20 19.9 1.85 2455080.9274 2.875317
XO-5b 07 4652.0 | +390540 12.10 | +0.76 13.2 3.14 2456864.3137 4.187756
X0O-2Nb 074806.5 | +50 1333 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 0922376 | +503613 9.00 | +0.80 14.9 3.49 2455210.6430 | 111.436700
HAT-P-22b 1022436 | +5007 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 2456847.4736 2.655678
HAT-P-36b 123303.9 | +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 1433064 | +215341 9.75 | +0.45 12.2 2.64 2455605.6535 2.243765
X0O-1b 1602118 | +281010 11.25 | +0.60 231 2.92 2453887.7477 3.941507
WASP-92b 162646.1 | +510228 12.92 | +0.49 14.8 2.80 2456381.2842 2.174674
HAT-P-18b 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 | +48 3336 12,55 | +0.74 26.0 2.72 2454954.6722 7.794302
TrES-1b 190409.9 | +36 3757 11.42 | +0.60 25.4 251 2453186.8070 3.030072
HAT-P-41b 1949174 | +044021 11.36 | +0.63 135 4.12 2454983.8624 2.694047
HD189733b 200043.7 | +224239 7.65 | +0.93 28.1 1.83 2453988.8041 2.218573
HAT-P-23b 202429.7 | +164544 11.94 | +0.71 17.4 2.38 2454852.2655 1.212887
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 231558.3 | +312746 12.70 | +1.11 34.4 2.28 2454664.0380 3.092730




Southern celestial hemisphere

Host star Transit Ephemeris
Exoplanet RA Dec. Y B-V | Depth (R) | Duration | To(BJDoe) Period
h ms er 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 25 29.0 -30 36 02 10.04 | +0.42 13.8 3.81 2455545.2361 3.662387
WASP-35b 0504 19.6 -06 1347 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 08 44 25.7 +01 51 36 10.83 | +0.83 19.9 2.76 2456286.1066 8.523487
WASP-43b 101938.0 -09 48 23 12.40 | +1.33 30.2 1.19 2455528.8686 0.813474
WASP-104b 10 42 24.6 +07 26 06 11.12 | +0.83 16.6 1.77 2456406.1120 1.755414
WASP-31b 1117454 -190317 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 12 42 28.5 -303824 11.63 | +0.80 24.8 2.66 2455996.6793 3.052402
WASP-25b 1301 26.4 -273120 11.87 | +0.71 241 2.77 2455888.6648 3.764833
WASP-15b 1355427 -3209 35 10.91 | +0.49 11.6 3.86 2454584.6986 3.752097
WASP-17b 1559 50.9 -28 03 42 11.59 | +0.45 20.0 3.20 2454592.8015 3.735485
WASP-16b 1418439 -20 16 32 11.29 | +0.71 12.7 1.94 2454584.4290 3.118607
NGTS-2b 14 20 29.5 -311207 10.96 | +0.45 11.8 4.67 2457759.1269 4511164
WASP-39b 1429184 -03 26 40 12.09 | +0.78 271.2 2.83 2455342.9696 4.055280
K2-237b 16 55 04.5 -2842 38 11.60 | +0.59 18.3 3.05 2457684.8109 2.180560
KELT-10b 1858 11.6 -4700 12 10.62 | +0.61 18.4 3.75 2457066.7205 4.166274
WASP-123b 191755.0 -3251 36 11.03 | +0.71 13.7 3.10 2456845.1716 2.977641
HATS-33b 1938321 -551948 11.91 | +0.74 19.9 2.67 2456497.2326 2.549555
HAT-P-41b 1949174 +04 40 21 11.36 | +0.63 135 4.12 2454983.8624 2.694047
WASP-7b 2044 10.2 -391331 9.50 | +0.44 11.2 4.03 2455446.6349 4.954642
WASP-70Ab 21 0154.5 -13 2560 10.79 | +0.62 12.2 3.36 2455736.5043 3.713020
HD209458b 22 0310.8 +18 53 04 7.63 | +0.51 17.7 3.08 2452826.6293 3.524749
WASP-6b 231237.7 -22 40 26 11.91 | +0.76 21.7 2.69 2454425.0218 3.361002
WASP-4b 2334151 -42 03 41 1248 | +0.75 311 2.19 2454966.7828 1.338232
WASP-29b 2351311 -3954 24 11.33 | +1.07 13.7 2.64 2455320.2350 3.922727
WASP-8b 2359 36.1 -3501 53 9.87 | +0.70 16.2 3.35 2454679.3347 8.158715




Return to northern celestial hemisphere 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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Figure 1. Guide finder chart, 15’ x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 00 37 51.8 +34 41 30 - -
Target T 00 38 04.0 +34 42 41 12.85 +0.98
Comparison | C1 00 38 26.9 +34 46 55 12.85 +0.56
Comparison | C2 00 38 02.5 +34 37 01 12.99 +0.63
Comparison | C3 00 37 56.2 +34 36 32 13.04 +1.06
Comparison | C4 0037111 +34 45 05 13.27 +1.05
Comparison | C5 0037114 +34 44 07 12.05 +0.48

Table 2. Comparison and target star data
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Return to northern celestial hemisphere list

HAT-P32b

Links

Ephemerides

ExoClock Ephemerides

Planet and host star data

Exoplanet.eu

Image

STSci DSS

Table 1. Target data
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Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec Vmag |B-V
Target T 02 04 10.3 +46 41 16 11.44 |+0.55
Comparison Cl 02 0351.8 +46 41 32 11.24 |+1.38
Comparison C2 02 04 36.1 +46 36 14 1148 [+1.14
Comparison C3 02 04 18.7 +46 47 50 10.44 |+0.91
Comparison C4 02 04 48.4 +46 47 27 10.60 |+0.56
Comparison C5 02 03 20.9 +46 37 29 10.70 |+1.15

Table 2. Comparison star data
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Return to northern celestial hemisphere list

WASP=11b

Ephemerides ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu (HAT-P-10Ab)

Image STSci DSS

Table 1. Target data. WASP-11b has alternative designations of WASP-11Ab, HAT-P-10b
and HAT-P-10Ab
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Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec [V mag| B-V
Target T 0309285 |+304025|11.57 | +0.96
Comparison Cl 0309148 |+304129|12.63| +0.72
Comparison C2 0309321 |+304402]|13.57 | +0.75
Comparison C3 0309512 |+303711]12.48| +1.12
Comparison C4 0309121 |+303333|13.46| +1.31
Comparison C5 030901.3 |+304652|13.85| +1.26

Table 2. Comparison star data
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Return to northern celestial hemisphere list

X0-6b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
T -3 3 3 3
i . § 3§ €@ ¢ 3 § =
-oC3
+ 73 50 5 C1
T
10 @ 14- ’ C2
ity L
mrrn.s 80 4 10 g2 -3 °C5 .
ijlgﬂﬁlzozo 10:01:55 UTC i S g’ g § ] i. i
Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec V mag B-V
Target T 06 19 10.4 +73 49 40 10.25 +0.36
Comparison|C1 06 18 26.8 +73 50 02 12.01 +1.00
Comparison| C2 06 1951.0 +73 53 02 12.51 +0.66
Comparison| C3 06 20 07.8 +73 53 30 9.84 +0.47
Comparison| C4 06 19 10.1 +73 56 10 13.30 +0.96
Comparison| C5 06 17 47.1 +7343 21 9.45 +1.00

Table 2. Comparison star data
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Return to northern celestial hemisphere list

XO-4b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec Vmag | B-V
Target T | 0721332 +58 16 05 10.81 | +0.49
Comparison| C1 | 07 21 27.7 +58 18 38 12.32 | +0.67
Comparison| C2 | 07 21 09.3 +58 16 05 10.51 | +0.72
Comparison| C3 | 07 21 57.4 +58 15 10 11.62 | +0.41
Comparison| C4 | 07 21 39.8 +58 11 20 10.32 | +1.55
Comparison| C5 | 07 20 45.9 +58 17 18 1151 | +1.11

Table 2. Comparison star data

13



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 northern celestial hemisphere list

HAT-P-20b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
| .C2 .
+ 24 20° + T +—24—20
-C1
.C4
10 @ 14 L J
e s | .1 -
;3h2’7-4;?00: JZOED.O é . C3
it T 4 .C5
Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec \Y B-V
Target T 07 27 40.0 +24 20 12 11.35 1.20
Comparison | C1 07 27 50.8 +24 19 05 11.48 0.53
Comparison | C2 0727 24.4 +24 24 37 11.89 1.29
Comparison | C3 0727 27.9 +24 14 24 11.77 1.26
Comparison | C4 07 27 09.5 +24 17 38 13.13 0.77
Comparison | C5 07 27 57.4 +24 13 30 12.09 0.77

Table 2. Comparison star data

14



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

Return to northern celestial hemisphere list

XO-5b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
— C5.
-C1
-C4
5 * T s = A
-C2
0@ 14-
11 @ 15- N
b 5 s .
s 05 0.3 tim. 3 +C3 P 3
Figure 2. Guide finder chart, 15° x 15°.
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 07 46 22.8 39 05 27 - -
Target T 07 46 51.9 +39 05 40 12.14 +0.76
Comparison Cl 07 47 01.6 +39 09 26 12.25 +1.04
Comparison C2 07 46 19.5 +39 03 32 12.29 +0.92
Comparison C3 07 46 20.7 +38 59 23 11.68 +1.12
Comparison C4 07 45 48.8 +39 06 28 12.35 +0.64
Comparison C5 07 45 34.6 +39 10 56 11.71 +0.86

Table 2. Comparison star data

15



https://www.exoclock.space/database/planets/XO-5b/
http://exoplanet.eu/catalog/XO-5_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=07+46+22.8&d=39+05+27&e=J2000&h=15.0&w=15.0&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

Return to northern celestial hemisphere list

XO-2Nb

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
-C4
*C5
*C1 T
. o
C3. .
°C2 so-1
10 @ 14-
11 @ 15 - N
B E |
;iAgﬂg'zozo 8:10:29 UTC E E § o
Figure 1. Guide finder chart, 15* x 15’
Star ID | RA Dec Vv B-V
Target T 07 48 06.5 +50 13 33 11.14 +0.86
Comparison | C1 07 49 07.9 +50 14 05 11.02 +1.39
Comparison | C2 07 49 03.3 +50 09 36 11.29 +0.75
Comparison | C3 07 48 07.4 +50 13 01 11.09 +0.84
Comparison | C4 07 47 12.3 +50 17 55 11.67 +1.02
Comparison | C5 07 47 14.7 +50 16 05 11.19 +0.57

Table 2. Comparison star data

16



https://www.exoclock.space/database/planets/XO-2Nb/
http://exoplanet.eu/catalog/xo-2n_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=07+48+06.5&d=%2B50+13+33&e=J2000&h=15.0&w=15.0&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

Return to northern celestial hemisphere list

WASP-13b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
~
2.
*:_ 'T 3

13 &« 17 |
14 + 18 - E
09n20m34.04s J2000.0
+33 52' 59.4" Lyn
ALt 42.132 Az 279.728
15. 000"

21 Nov 2019 14:06:34 UTC

11 @ 15- 5
12 @ 16 - N L4

09h21m

30s

09h2

09h20m

Figure 1. Guide finder chart, 15" x 15°

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 09 20 33.9 +33 52 47 - -
Target T 09 20 24.7 +33 52 57 10.42 0.46
Comparison Cl 09 20 23.5 +33 59 16. 13.87 0.57
Comparison C2 09 20 03.0 +33 55 46 13.24 0.93
Comparison C3 09 19 51.5 +33 52 24 13.87 0.39
Comparison C4 09 20 33.1 +33 46 37 11.65 0.47
Comparison C5 09 21 08.5 +33 48 21 11.09 0.94

Table 2. Comparison star data

17



https://www.exoclock.space/database/planets/WASP-13b/
http://exoplanet.eu/catalog/wasp-13_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=09+20+33.9&d=%2B33+52+47&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd504eb3093&-out.add=.&-source=II/336/apass9&-c=140.097818%20%2b33.987789,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd504eb3093&-out.add=.&-source=II/336/apass9&-c=139.964524%20%2b33.873283,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd504eb3093&-out.add=.&-source=II/336/apass9&-c=140.137787%20%2b33.776806,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

HD80606b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
5 | 8 % -
*C3
+50 4 . ﬁ 4580 45
" C s0
*C2
*C1
0@ 14- “ T
R m L
24 Jun 2020 8:10:29 UTC ‘1 g g g
Figure 1. Guide finder chart, 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V B-V
Chart centre - 09 22 53.5 +50 40 40 - -
Target T 09 22 37.6 +50 36 13 9.06 +0.80
Comparison Cl 09 23 20.5 +50 37 35 10.16 +1.17
Comparison C2 09 23 49.3 +50 38 21 11.78 +0.76
Comparison C3 09 23 10.3 +50 46 35 9.59 +0.62
Comparison C4 09 22 06.1 +50 45 03 12.64 +0.55
Comparison C5 09 21 57.2 +50 34 04 11.78 0.68

Table 2. Comparison star data

18



https://www.exoclock.space/database/planets/HD80606b/
http://exoplanet.eu/catalog/hd_80606_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=09+22+53.5&d=%2B50+40+40&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

Return to northern celestial hemisphere list

HAT-P-22b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
e 1 €2
L
7Y o,
o .

‘u ® 15-
‘17 ® 16 - N
B i s
g | -C5 g
[ﬁtgg;:sr’ Az 310.880 : g ;
| 1‘Jan 2020 14:22:51 UTC '} E S E

Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec \Y B-V
Chart centre - 1022 18.5 +50 07 31 - -
Target T 10 22 43.6 +50 07 42 9.76 0.84
Comparison | C1 10 22 34.9 +50 12 05 13.18 0.64
Comparison | C2 10 21 33.9 +50 13 53 11.29 1.01
Comparison | C3 1021 344 +50 09 44 12.53 1.27
Comparison | C4 10 21 59.7 +50 04 36 13,10 0.55
Comparison | C5 10 22 25.3 +50 01 24 13.76 0.57

Table 2. Comparison star data

19



https://www.exoclock.space/database/planets/HAT-P-22b/
http://exoplanet.eu/catalog/hat-p-22_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=10+22+18.5&d=%2B50+07+31&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=303.259023%20-02.031849,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=303.278987%20-02.113007,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

WASP-85Ab

Links

Ephemerides

ExoClock Ephemerides

Planet and host star data

Exoplanet.eu

Image

STSci DSS

Table 1. Target data.

11h44

11h43m3(

11h43)

-C3

+ 6 4

P1h42m3C

-C5

+ 6 35'

11 @ 15-

12 @ 16 - N

13 » 17 |

eT

*C2

+ 6 30'

14 « 18 E
11h43m16.58s J2000.0
+06 34' 43" Vir
A1t 51.636 Az 194.448
15.000'

28 Dec 2019 10:33:18 UTC

-C4

11h43m309

11h43m

11h42m304

Figure 1. Guide finder chart,

15°x 15°

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 11 43 16.2 +06 34 42 - -
Target T 11 43 38.0 +06 33 49 10.72 +0.73
Comparison Cl 11 42 58.0 +06 31 49 11.93 +0.61
Comparison C2 11 42 52.3 +06 32 47 11.91 +0.81
Comparison C3 1142 46.9 +06 07 00 13.66 -
Comparison C4 11 43 40.8 +06 29 44 12.89 +0.59
Comparison C5 11 42 53.7 +06 35 20 13.24 +0.91

Table 2. Comparison star data

20



https://www.exoclock.space/database/planets/WASP-85Ab/
http://exoplanet.eu/catalog/wasp-85_a_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=11+43+16.2&d=%2B06+34+42&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

HAT-P-36b

Ephemerides ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
E ® g 2 o
L]
4455 T 44
|
|
4
*C2
0@ 14-
11 @ 15- N i C4
12 ¢ 16 |
13 « 17 E P
12h33m32.94s J2000.0 2 *
0t S5 Ax 356204 3 a 8 *C3
15.000" -] & b
18 Jun 2020 9:07:54 UTC - - —

Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec Vmag | B-V
Chart centre -- 12 33 33.5 +44 53 26 - -
Target T 12 33 03.9 +44 54 55 12.20 | +0.93
Comparison Cl 12 3314.5 +44 49 49 13.69 | +0.75
Comparison C2 12 33 46.6 +44 51 39 10.72 | +0.90
Comparison C3 12 32 49.3 +44 46 41 10.50 | +1.67
Comparison C4 12 33 59.8 +44 48 19 11.43 | +0.83

Table 2 Comparison star data

21



https://www.exoclock.space/database/planets/HAT-P-36b/
http://exoplanet.eu/catalog/hat-p-36_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=12+33+33.5&d=%2B44+53+26&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
javascript:vNote('//%2a&-5N&%3c%22Label%22&catid=2336&tabid=1&colid=10')
javascript:vNote('//%2a&-5N&%3c%22Label%22&catid=2336&tabid=1&colid=8')

Return to northern celestial hemisphere list

HAT-P-3b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
o «CH
*C2 '
5 - C4
T
11 @ 15
12 @ lf . N
- +C3 4
13n44m51.03s 02000.0 g a
+48 03' 51.1" UMa ng‘ 5 5
JAlt 32.442 Az 307.561 - z :
15.000" = ™ ™
15 Apr 2020 10:39:22 UTC "f L wi s

Figure 3 Guide finder chart, 15’ x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star
Chart centre
Target
Comparison
Comparison
Comparison
Comparison

ID
T
Cl
C2
C3
C4

RA
13 44 54.3
13 44 22.6
13 44 34.6
13 45 30.0
134521.8
13 44 36.4

Table 2. Comparison and target star data

22

Dec
+48 03 56
+48 01 43
+48 09 52
+48 08 17
+47 58 24
+48 03 53

\%

11.47
12.45
12.21
12.58
12.77

B-V
+0.82
+0.55
+0.60
+1.15
+0.81



https://www.exoclock.space/database/planets/HAT-P-3b/
http://exoplanet.eu/catalog/hat-p-3_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=13+44+54.3&d=%2B48+03+56&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

HAT-P-12b

Ephemerides

ExoClock Ephemerides

Table 2. Comparison star data

23

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
: a -C2
-C1
330+ _',--I 330
0@ 14- 3 25
H A
e v HC4 -C3
Figure 2. Guide finder chart, 15* x 15’
Star ID RA Dec V mag B-V
Target T 1357 33.5 +43 29 37 12.84 +1.09
Comparison Cl 1357 25.0 +43 31 34 13.13 +0.92
Comparison C2 1357 22.6 +43 35 48 12.63 +0.77
Comparison C3 1358 01.0 +43 22 40 13.20 +1.01
Comparison C4 1357 04.8 +43 22 36 12.81 +0.89
Comparison C5 1358 09.5 +43 36 21 13.31 +0.68



https://www.exoclock.space/database/planets/HAT-P-12b/
http://exoplanet.eu/catalog/hat-p-12_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=13+57+33.5&d=%2B43+29+37&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=209.354112%20%2b43.525999,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=209.344314%20%2b43.596765,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

WASP-14b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
+7 C4
-C1 e
-C3
9@ 13- —glts
e [T -C2
Figure 1. Guide finder chart, 30° x 30’
Star ID RA Dec V mag B-V
Target T 14 33 06.4 +21 53 41 9.75 +0.45
Comparison Cl 14 33 42.1 +21 49 34 11.45 +0.96
Comparison C2 14 33 34.5 +21 43 26 10.26 +0.53
Comparison C3 14 31 46.6 +21 45 58 11.51 +1.00
Comparison C4 14 31 45.3 +21 54 00 12.04 +0.71
Comparison C5 14 32 02.2 +22 04 47 8.76 +0.55

Table 2. Comparison star data

24


https://www.exoclock.space/database/planets/WASP-14b/
http://exoplanet.eu/catalog/wasp-14_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=14+33+06.4&d=%2B21+53+41&e=J2000&h=30&w=30&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=209.354112%20%2b43.525999,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=209.344314%20%2b43.596765,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

XO-1b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
e ; = : - % 5
.C2
&
-CH
+ 28 10' ".LT - 2616
‘ C3
.‘ *
- C1
.C4
9@ 13-
10 @ 14 - N 26
e 2l
Figure 1. Guide finder chart, 30’ x 30’
Star ID RA Dec V mag B-V
Target T 16 02 11.9 +28 10 10 11.25 +0.60
Comparison | C1 16 01 41.7 +28 03 15 10.85 +0.94
Comparison | C2 16 02 07.3 +28 18 53 11.28 +1.10
Comparison | C3 16 01 06.2 +28 07 45 10.95 +0.97
Comparison | C4 16 02 48.1 +28 01 51 12.48 +0.67
Comparison | C5 16 03 40.3 +28 14 26 11.11 +0.52

Table 2. Comparison star data

25


https://www.exoclock.space/database/planets/XO-1b/
http://exoplanet.eu/catalog/xo-1_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=16+02+11.9&d=%2B28+10+10&e=J2000&h=30&w=40&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

WASP-92b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
«é 2 % g
-C2
N 1 10 ) C4 ‘ | Y% 10
®
T
ho @ 14-
L1 @ 15- N
pr L e

L6h26m46.31s J2000.0
51 05' 47.0" Her

plt 33.991 Az 310.754
L5.000'
B0 Jun 2020 8:21:59 UTC

16h27m

16h26m30

16h26m

Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 16 26 45.7 +51 05 50 - -
Target T 16 26 46.1 +51 02 28 12.92 +0.49
Comparison C1l 16 27 24.9 +51 09 43 11.96 +1.19
Comparison C2 16 26 10.4 +51 11 28 12.61 +0.46
Comparison C3 16 26 15.4 +51 09 19 12.85 +0.69
Comparison C4 16 26 49.3 +51 10 36 12.36 +0.44

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-92b/
http://exoplanet.eu/catalog/wasp-92_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=16+26+45.7&d=%2B51+05+50&e=J2000&h=15&w=15&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

HAT-P-18b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
2 i d g
«C4 «C5
.C1
.C2 +T :
i1 @ 15-
2 @ 16 - N
i P
P ¢ .
e n -3
Figure 1. Guide finder chart, 15* x 15’
Star 1D RA Dec \Y B-V
Target T 17 05 23.1 +33 00 45 12.66 |+1.01
Comparison | C1 17 04 54.5 +3301 18 13.11 | +0.82
Comparison | C2 17 05 44.9 +33 00 32 13.15 |+0.60
Comparison | C3 17 05 31.9 +32 5342 11.65 |+0.91
Comparison | C4 17 06 05.0 +33 02 21 1251 |+1.07
Comparison | C5 17 05 08.5 +33 02 19 11.25 |+1.30

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/WASP-18b/
http://exoplanet.eu/catalog/hat-p-18_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=17+05+23.1&d=%2B33+00+45&e=J2000&h=15&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=256.227212%20%2b33.021581,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=256.437268%20%2b33.008991,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=256.383077%20%2b32.894869,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

TrES-3b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V

Chart centre - 17 52 02.9 +37 31 25 - -
Target T 1752 07.0 +37 32 46 12.40 +0.62
Comparison C1l 17 52 25.2 +37 34 22 11.78 +0.76
Comparison C2 17 51 42.5 +37 3524 12.26 +0.64
Comparison C3 17 51 30.7 +37 29 48 12.59 +0.44
Comparison C4 17 52 48.7 +37 3202 12.90 +0.41
Comparison C5 17 51 29.1 +37 25 07 11.43 +0.38

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/TrES-3b/
http://exoplanet.eu/catalog/tres-3_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=17+52+02.9&d=%2B37+31+25&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

Kepler-447b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart, 15’ x 15’
Star ID RA Dec \Y B-V
Target T 1901045 | +483336 12.55 +0.74

Comparison Cl 1901 58.8 | +48 38 08 11.45 -
Comparison C2 1901426 | +483341 12.00 -
Comparison| C3 1900 14.4 | +48 36 50 11.01 +0.66
Comparison C4 190109.0 | +483851 12.61 -
Comparison C5 190048.6 | +483412 12.10 -

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/Kepler-447b/
http://exoplanet.eu/catalog/kepler-447_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+01+04.5&d=%2B48+33+36&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=303.259023%20-02.031849,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=303.278987%20-02.113007,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

TrES-1b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
.g 36 ;'j % = 5 : 364
. .
“eC3 -
® L]
+36-40- - . 36
. L ] C4 ..
: «C2 .2
W T .
“eC1
11 . 15 - o ’
e 7 - 8
":\?o;i:“é. Az 55.229 é é g
Figure 1. Guide finder chart, 15 x 15’
Star ID RA Dec V mag B-V
Target T 19 04 09.9 +36 37 57 11.42 +0.60
Comparison Cl 1903 39.3 +36 37 26 10.95 +0.69
Comparison C2 19 04 10.6 +36 38 41 11.51 +0.96
Comparison C3 1904 22.2 +36 41 42 11.27 +1.12
Comparison C4 1904 31.5 +36 39 21 11.41 +1.27
Comparison C5 19 04 06.0 +36 33 00 12.02 +1.08

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/TrES-1b/
http://exoplanet.eu/catalog/tres-1_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+04+09.9&d=%2B36+37+57&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=

Return to northern celestial hemisphere list

HAT-P-41b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 3. Guide finder chart, 15° x 15’
Star ID RA Dec \Y B-V
Target T 1949 17.4 +04 40 21 11.36 | +0.63
Comparison Cl 1949415 +04 37 35 11.20 | +0.61
Comparison C2 1949 32.7 +04 39 27 11.04 | +1.39
Comparison C3 1949 01.2 +04 40 15 1159 | +1.64
Comparison C4 1948 41.3 +04 39 48 12.00 | +1.20
Comparison C5 1949 41.4 +04 44 47 12.32 | +0.65

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/HAT-P-41b/
http://exoplanet.eu/catalog/hat-p-41_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+49+17.4&d=%2B04+40+21&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e986c943fa4&-out.add=.&-source=II/336/apass9&-c=297.386028%20%2b04.657544,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

HD189733b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart, 15’ x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 20 00 43.9 +22 43 01 - -
Target T 20 00 43.7 +22 42 39 7.65 +0.93
Comparison Cl 20 01 10.7 +22 49 58 10.42 +0.44
Comparison C2 20 00 48.2 +22 48 12 10.75 +0.57
Comparison C3 20 00 26.5 +22 48 31 11.57 +0.60
Comparison C4 20 00 50.9 +22 37 36 11.16 +0.44
Comparison C5 20 00 23.5 +22 39 03 10.80 +0.57

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/HD189733b/
http://exoplanet.eu/catalog/hd_189733_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=20+00+43.9&d=%2B22+43+01&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=300.294383%20%2b22.832929,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=300.200651%20%2b22.803436,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e04908d8959&-out.add=.&-source=II/336/apass9&-c=300.212103%20%2b22.626746,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

HAT-P-23b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 3. Guide chart finder chart, 15’ x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 20 24 46.1 +16 45 43 - -
Target T 20 24 29.7 +16 45 44 12.32 +0.71
Comparison | C1 20 24 39.5 +16 50 32 12.39 +0.58
Comparison | C2 20 24 36.2 +16 48 18 12.30 +0.58
Comparison | C3 20 24 31.3 +16 41 35 11.96 +1.19
Comparison | C4 20 24 55.6 +16 44 43 12.62 +0.80
Comparison | C5 20 25 14.0 +16 47 14 11.53 +1.07

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/HAT-P-23b/
http://exoplanet.eu/catalog/hat-p-23_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=20+24+46.1&d=%2B16+45+43&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8859cb7cc6&-out.add=.&-source=II/336/apass9&-c=306.123863%20%2b16.762157,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8859cb7cc6&-out.add=.&-source=II/336/apass9&-c=306.164398%20%2b16.842222,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8859cb7cc6&-out.add=.&-source=II/336/apass9&-c=306.150755%20%2b16.805107,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8859cb7cc6&-out.add=.&-source=II/336/apass9&-c=306.130258%20%2b16.692965,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e8859cb7cc6&-out.add=.&-source=II/336/apass9&-c=306.231766%20%2b16.745247,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

HAT-P-17b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 3. Guide finder chart, 15° x 15’
Star ID RA Dec V mag B-V
Target T 21 38 08.7 +30 29 19 10.38 +0.80
Comparison Cl 2138220 | +303322 11.92 +0.27
Comparison C2 21 38 28.3 +30 26 11 11.32 +0.40
Comparison C3 2137 57.2 +30 34 33 12.49 +0.60
Comparison C4 2138224 | +30 3603 9.05 +0.50
Comparison C5 213812.3 +30 24 10 9.40 +0.30

Table 2. Comparison star data


https://www.exoclock.space/database/planets/HAT-P-17b/
http://exoplanet.eu/catalog/hat-p-17_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=21+38+08.7&d=%2B30+29+19&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=324.591616%20%2b30.556142,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=324.617709%20%2b30.436396,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=324.488384%20%2b30.575928,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=324.593279%20%2b30.600839,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

HAT-P-8b

Ephemerides ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 3. Guide finder chart, 15’ x 15’
Star ID RA Dec V mag B-V
Target T 22 52 09.9 +35 26 50 10.36 +0.51
Comparison Cl 22 52 16.2 +35 28 20 12.43 +0.46
Comparison C2 22 5159.0 +35 22 01 12.61 +0.56
Comparison C3 22 52 38.3 +35 27 14 12.70 +0.75
Comparison C4 22 51 43.3 +35 33 00 12.39 +0.54
Comparison C5 22 52 50.7 +35 31 59 10.90 +0.45

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/HAT-P-8b/
http://exoplanet.eu/catalog/hat-p-8_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=22+52+09.9&d=%2B35+26+50&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=343.067412%20%2b35.472102,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=342.995767%20%2b35.366906,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5dd7e1f6a9a7&-out.add=.&-source=II/336/apass9&-c=343.159528%20%2b35.453879,eq=J2000,rs=2&-out.orig=o

Return to northern celestial hemisphere list

WASP-10b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure A11.2. Guide finder chart, 15° x 15’
Star ID RA Dec V mag B-V
Target T 23 1558.3 +31 27 46 12.70 +1.11
Comparison Cl 2316 11.7 +31 21 30 11.31 +0.71
Comparison C2 2316 13.9 +31 29 13 11.97 +0.54
Comparison C3 2316 23.9 +31 26 14 12.35 +0.65
Comparison C4 2316 08.2 +31 23 53 12.60 +0.56
Comparison C5 2316 18.2 +31 25 39 12.84 +0.65

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-10b/
http://exoplanet.eu/catalog/wasp-10_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=23+15+58.3&d=%2B31+27+46&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=209.354112%20%2b43.525999,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=209.344314%20%2b43.596765,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-77Ab

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
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Figure 1. Guide finder chart, 30’ x 30’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 02 28 37.2 -07 06 05 - -
Target T 02 28 37.2 -07 03 38 10.12 +0.73
Comparison C1 0229311 -07 04 54 9.92 +1.21
Comparison C2 022847.1 -07 16 13 11.12 +0.91
Comparison C3 02 28 43.6 -07 09 27 9.73 +0.87
Comparison C4 02 27 58.4 -07 12 13 9.69 +0.63
Comparison C5 02 27 44.2 -06 57 41 10.81 +0.43

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-77Ab/
http://exoplanet.eu/catalog/wasp-77_a_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=02+28+37.2&d=-07+06+05+&e=J2000&h=30&w=30&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.039972%20-06.990382,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-79b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS

Table 1. Target data
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Figure 1. Guide finder chart, 15” x15°

Note; target is offset from centre to allow for better choice of comparison stars

Star 1D RA Dec V mag B-V
Chart centre - 04 25 52.4 -30 34 03 - -
Target T 04 25 29.0 -30 36 02 10.04 +0.42
Comparison Cl 04 25 36.6 -30 31 50 10.81 +0.57
Comparison C2 04 25 56.0 -30 31 59 11.36 +0.82
Comparison C3 04 2559.1 -30 33 36 11.62 +0.41
Comparison C4 04 26 09.5 -30 33 30 10.64 +0.45

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-79b/
http://exoplanet.eu/catalog/wasp-79_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=04+25+52.4&d=-30+34+03+&e=J2000&h=15.0&w=15.0&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WAGSP-35b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
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Figure 1. Guide finder chart, 15” x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 0504 05.1 -06 1352 - -

Target T 0504 19.6 -06 13 47 10.94 +0.58
Comparison Cl 0503 38.0 -06 09 19 11.03 +0.52
Comparison C2 05 03 50.7 -06 11 04 10.95 +0.75
Comparison C3 05 04 28.2 -06 10 23 11.33 +0.53
Comparison C4 0504 31.1 -06 16 43 12.05 +0.51
Comparison C5 0504 15.4 -06 18 28 12.56 +0.50

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-35b/
http://exoplanet.eu/catalog/wasp-35_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=05+04+05.1&d=-06+13+52++&e=J2000&h=15.0&w=15.0&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

KELT-14b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu (no entry)
Image STSci DSS
Table 1. Target data
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Figure 1. Guide finder chart, 15 x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre| - 071312.4 -42 22 25 - -
Target T 0713124 -42 24 35 11.00 +0.69
Comparison| C1 07 12 34.7 -42 27 04 10.70 +1.00
Comparison| C2 0712 47.2 -42 17 11 12.06 +0.48
Comparison| C3 07 13 36.0 -42 16 35 9.76 +0.67
Comparison| C4 07 13 25.3 -42 20 60 11.39 +0.04
Comparison| C5 07 13 56.2 -42 22 52 11.90 +0.75

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/KELT-14b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=07+13+12.4&d=-42+22+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=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

KELT-15b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 07 50 15.8 -52 04 41 - -
Target T 07 49 39.6 -52 07 14 11.39 +0.56
Comparison Cl 07 49 415 -52 09 19 11.38 +0.66
Comparison C2 07 50 04.6 -5159 24 10.46 +0.44
Comparison C3 07 50 21.5 -52 00 16 10.46 +1.06
Comparison C4 0750 37.4 -51 59 05 11.68 +0.40

Table 2. Comparison star data

41



https://www.exoclock.space/database/planets/KELT-15b/
http://exoplanet.eu/catalog/kelt-15_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=07+50+15.8&d=-52+04+41&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-84b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data
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Figure 1. Guide finder chart, 15 x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 08 44 42.8 +01 5319 - -
Target T 08 44 25.7 +01 51 36 10.83 +0.83
Comparison C1l 08 44 43.2 +0157 18 10.79 +0.60
Comparison C2 08 45 06.6 +01 55 23 11.04 +0.49
Comparison C3 08 44 56.2 +01 49 33 9.61 +0.58
Comparison C4 08 44 30.9 +01 50 09 11.19 +0.67

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-84b/
http://exoplanet.eu/catalog/wasp-84_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=08+44+42.8&d=%2B01+53+19&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-43b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec V mag B-V
Target T 10 19 38.0 -09 48 23 12.40 +1.33
Comparison| C1 10 19 54.6 -09 44 59 11.13 +0.63
Comparison| C2 1020 01.3 -09 48 10 11.66 +0.87
Comparison| C3 10 19 30.4 -09 50 58 12.69 +0.58
Comparison| C4 10 19 07.7 -09 52 27 11.99 +0.69
Comparison| C5 10 19 33.5 -09 41 46 13.23 +1.31

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-43b/
http://exoplanet.eu/catalog/wasp-43_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=10+19+38.0&d=-09+48+23&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-104b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15” x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 10 42 33.5 +07 25 30 - -

Target T 1042 24.6 +07 26 06 11.12 +0.83
Comparison C1 1042 24.4 +07 26 35 11.16 +0.46
Comparison C2 1043 04.5 +07 25 51 10.45 +0.55
Comparison C3 1042 33.5 +07 22 55 12.59 +0.82
Comparison C4 1042 19.9 +07 22 24 12.31 +0.95
Comparison C5 1041 58.1 +07 28 14 12.71 +0.82

Table 2. Comparison star data

44



https://www.exoclock.space/database/planets/WASP-104b/
http://exoplanet.eu/catalog/wasp-104_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=10+42+33.5&d=%2B07+25+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=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-31b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15’ x 15’
Star ID RA Dec V mag B-V
Target T 1117 45.4 -19 03 17 11.66 +0.53
Comparison Cl 11 18 23.2 -18 58 46 12.82 +0.50
Comparison C2 11 18 25.3 -1904 14 12.97 +0.49
Comparison C3 1117 32.0 -19 08 37 12.61 +0.50
Comparison C4 1117 08.3 -19 02 22 12.06 +0.67
Comparison C5 1117 38.1 -18 59 20 13.03 +0.67

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-31b/
http://exoplanet.eu/catalog/wasp-31_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=11+17+45.4&d=-19+03+17&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

HATS-1b

Ephemerides

ExoClock Ephemerides

15.000"

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15” x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec Vmag | B-V
Chart centre - 11 42 25.3 -23 20 40 - -
Target T 11 42 06.1 -23 21 17 12.06 | +0.65
Comparison | C1 11 42 49.6 -23 15 25 11.54 | +0.43
Comparison | C2 11 42 49.5 -23 20 26 12.23 | +0.49
Comparison | C3 1142 35.4 -23 2504 10.84 | +0.70
Comparison | C4 1142 14.5 -23 25 32 13.12 | +0.68

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/HATS-1b/
http://exoplanet.eu/catalog/hats-1_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=11+42+25.3&d=-23+20+40&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-41b

Ephemerides ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec Vmag | B-V
Chart centre - 12 42 45.3 -30 33 30 - -
Target T 12 42 28.5 -30 38 24 11.63 | +0.80
Comparison| C1 12 42 10.9 -30 29 26 11.42 | +0.58
Comparison| C2 12 42 23.7 -30 26 54 11.66 | +0.53
Comparison| C3 1243 02.8 -30 31 11 11.27 | +0.77
Comparison| C4 12 42 53.2 -30 35 23 12.38 | +0.97
Comparison| C5 12 43 10.2 -30 40 10 12.90 | +0.51

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-41b/
http://exoplanet.eu/catalog/wasp-41_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=12+42+45.3&d=-30+33+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=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-25b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 13 00 53.7 -27 33 54 - -
Target T 1301 26.4 -27 31 20 11.87 +0.71
Comparison Cl | 1300 20.0 -27 32 04 11.10 +0.36
Comparison C2 | 1301113 -27 27 45 10.33 +0.65
Comparison C3 | 130110.6 -27 35 30 11.66 +0.46
Comparison C4 | 130048.1 -27 37 44 10.70 +0.53
Comparison C5 | 1300139 -27 39 34 10.87 +0.64

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-25b/
http://exoplanet.eu/catalog/wasp-15_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=13+00+53.7&d=-27+33+54&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-15b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec Vmag| B-V
Chart centre | - 1356 07.9 -32 10 31 - -
Target T 1355 42.7 -32 09 35 10.91 | +0.49

Comparison | C1 1355424 -32 07 43 11.46 | +0.61
Comparison | C2 13 55 54.7 -32 04 48 10.41 | +0.43
Comparison | C3 13 56 09.7 -32 03 48 11.28 | +0.38
Comparison | C4 13 56 22.7 -32 07 43 11.71 | +0.66
Comparison | C5 13 56 19.2 -32 1542 12.50 | +0.52

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-15b/
http://exoplanet.eu/catalog/wasp-15_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=13+56+07.9&d=-32+10+31&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-17b

Ephemerides

ExoClock Ephemerides
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Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 1559 36.5 | -28 00 21 - -
Target T 1559 50.9 | -28 03 42 11.59 +0.45
Comparison| C1 | 155954.0 | -27 56 18 12.63 +0.61
Comparison| C2 | 155943.0 | -27 55 30 12.82 +0.49
Comparison| C3 | 1559 20.6 | -28 03 19 11.23 +0.39
Comparison| C4 | 155921.2 | -28 04 57 10.95 +0.51

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-17b/
http://exoplanet.eu/catalog/wasp-17_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=15+59+36.5&d=-28+00+21&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-16b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS

Tablel. Target data
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Figure 1. Guide finder chart, 15” x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag | B-V
Chart centre| - 14 19 09.5 -20 16 32 - -
Target T 14 18 43.9 -20 16 32 11.29 | +0.71
Comparison| C1 14 19 25.2 -20 13 59 12.10 |+0.85
Comparison| C2 141941.2 -20 13 30 11.95 |+1.32
Comparison| C3 14 19 39.3 -20 19 07 11.14 |+1.13
Comparison| C4 1419 04.3 -20 18 30 10.34 | +0.54
Comparison| C5 14 18 55.4 -20 16 52 12.00 | +0.55

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-16b/
http://exoplanet.eu/catalog/wasp-16_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=14+19+09.5&d=-20+16+32&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f379916367c&-out.add=.&-source=II/336/apass9&-c=214.730640%20-20.281083,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

NGTS-2b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data.
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Figure 1. Guide finder chart, 15° x 15’
Star ID RA Dec V mag B-V
Target T 14 20 29.5 -31 12 07 10.96  |+0.45
Comparison Cl 14 20 37.1 -31 08 54 12.04 |+0.90
Comparison C2 14 20 54.4 -31 09 04 12.69 |+0.60
Comparison C3 14 20 58.2 -31 16 09 11.62 |+0.61
Comparison C4 14 20 58.8 -31 17 09 11.46  |+0.68
Comparison C5 14 20 13.7 -3118 42 10.62 |+1.56

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/NGTS-2b/
http://exoplanet.eu/catalog/ngts-2_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=14+20+29.5&d=-31+12+07&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f379916367c&-out.add=.&-source=II/336/apass9&-c=214.730640%20-20.281083,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-39b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data.
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Figure 1. Guide finder chart, 15” x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V mag B-V
Chart centre - 14 29 02.4 -03 26 40 - -
Target T 14 29 18.4 -03 26 40 12.09 +0.78
Comparison Cl 14 28 55.9 -03 22 18 11.56 +1.15
Comparison C2 14 29 22.4 -03 21 02 13.21 +0.60
Comparison C3 14 28 40.8 -03 28 59 11.11 +0.78
Comparison C4 14 28 28.9 -03 28 17 12.26 +0.90

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-39b/
http://exoplanet.eu/catalog/wasp-39_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc2&r=14+29+02.4&d=-03+26+40&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.196255%20-07.270231,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=037.181571%20-07.157625,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f047c6c9db4&-out.add=.&-source=II/336/apass9&-c=036.993202%20-07.203730,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

K2-237b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data.
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Figure 1. Guide finder chart, 15 x 15’
Star ID RA Dec V mag B-V
Target T 16 55 04.5 -28 42 38 11.60 +0.59
Comparison Cl 16 54 21.9 -28 39 11 10.35 +0.59
Comparison C2 16 54 58.8 -28 38 46 11.65 +0.58
Comparison C3 16 55 07.5 -28 40 58 11.14 +0.58
Comparison C4 16 55 39.4 -28 42 32 10.92 +0.36

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/K2-237b/
http://exoplanet.eu/catalog/k2-237_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=16+55+04.5&d=-28+42+38&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f37bbca428b&-out.add=.&-source=II/336/apass9&-c=253.781089%20-28.682899,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

KELT-10b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data.
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 1858 11.6 -47 03 25 - -
Target T 18 58 11.6 -47 00 12 10.62 +0.61
Comparison Cl 18 57 28.8 -47 02 24 12.65 +0.58
Comparison C2 18 58 36.2 -47 06 36 12.94 +0.70
Comparison C3 18 58 14.0 -47 08 58 12.11 +0.40
Comparison C4 18 57 33.8 -47 06 03 11.27 +0.47
Comparison C5 18 57 19.9 -47 08 27 11.52 +0.48

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/KELT-10b/
http://exoplanet.eu/catalog/kelt-10_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=18+58+11.6&d=-47+03+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=VIZ5f37bbca428b&-out.add=.&-source=II/336/apass9&-c=253.781089%20-28.682899,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-123b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS

Tablel. Target data.
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Figure 1. Guide finder chart, 15” x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA V mag B-V
Chart centre - 1917 41.7 -32 53 54 - -
Target T 19 17 55.0 -32 51 36 11.03 | +0.71
Comparison Cl 19 18 05.1 -32 56 07 11.01 | +1.00
Comparison C2 1918 14.4 -33 00 24 12.4 +0.80
Comparison C3 1917 49.4 -33 00 56 11.4 +0.47
Comparison C4 1917 08.1 -32 50 54 10.9 +0.52
Comparison C5 19 17 22.7 -32 47 54 12.6 +0.79

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/WASP-123b/
http://exoplanet.eu/catalog/wasp-123_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+17+41.7&d=-32+53+54&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f37bbca428b&-out.add=.&-source=II/336/apass9&-c=253.781089%20-28.682899,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

HATS-33b

Ephemerides

ExoClock Ephemerides

5 Aug 2020 8:07:52 UTC

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Tablel. Target data.
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Figure 1. Guide finder chart, 15° x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V mag B-V
Chart centre - 19 38 32.1 -55 16 28 - -
Target T 19 38 32.1 -5519 48 11.91 +0.74
Comparison Cl 19 37 44.3 -5516 24 12.65 +0.53
Comparison C2 19 38 08.7 -5512 28 12.74 +0.63
Comparison C3 19 38 35.5 -5514 44 12.22 +0.62
Comparison C4 193912.3 -5511 35 11.51 +0.58
Comparison C5 19 38 48.6 -5518 17 12.39 +0.64

Table 2. Comparison star data
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https://www.exoclock.space/database/planets/HATS-33b/
http://exoplanet.eu/catalog/hats-33_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+38+32.1&d=-55+16+28&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f37bbca428b&-out.add=.&-source=II/336/apass9&-c=253.781089%20-28.682899,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

HAT-P-41b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 3. Guide finder chart, 15° x 15’
Star ID RA Dec \Y B-V
Target T 1949 17.4 +04 40 21 11.36 | +0.63
Comparison Cl 1949 41.5 +04 37 35 11.20 | +0.61
Comparison C2 1949 32.7 +04 39 27 11.04 | +1.39
Comparison C3 1949 01.2 +04 40 15 1159 | +1.64
Comparison C4 1948 41.3 +04 39 48 12.00 | +1.20
Comparison C5 1949 41.4 +04 44 47 12.32 | +0.65

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/HAT-P-41b/
http://exoplanet.eu/catalog/hat-p-41_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=19+49+17.4&d=%2B04+40+21&e=J2000&h=15&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e986c943fa4&-out.add=.&-source=II/336/apass9&-c=297.386028%20%2b04.657544,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-7b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart, 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V B-V
Chart centre - 2044 21.2 -39 1052 - -
Target T 20 44 10.2 -391331 9.50 +0.44
Comparison Cl 2043 38.8 -391512 11.75 +0.60
Comparison C2 20 43 36.5 -3912 15 10.37 +1.00
Comparison C3 20 44 54.6 -39 07 35 11.57 +0.48
Comparison C4 2044 43.3 -39 12 27 11.12 +0.55

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/WASP-7b/
http://exoplanet.eu/catalog/wasp-7_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=20+44+21.2&d=-39+10+52&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e986c943fa4&-out.add=.&-source=II/336/apass9&-c=297.386028%20%2b04.657544,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-70Ab
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS

Table 1. Target data.
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Figure 1. Guide finder chart, 15” x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec V B-V
Chart centre - 21 02 06.5 -13 24 52 - -

Target T 2101545 -13 2560 10.79 +0.62
Comparison Cl 2101 45.4 -13 24 31 11.71 +0.51
Comparison C2 21 02 03.5 -13 20 22 12.35 +0.64
Comparison C3 21 02 34.0 -13 28 27 11.20 +0.69

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/WASP-70Ab/
http://exoplanet.eu/catalog/wasp-70_a_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=poss2ukstu_red&r=21+02+06.5&d=-13+24+52&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e986c943fa4&-out.add=.&-source=II/336/apass9&-c=297.386028%20%2b04.657544,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

HD209458b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS

Table 1. Target data.
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Figure 1. Guide finder chart, 15” x 15’

Note; target is offset from centre to allow for better choice of comparison stars

Star ID RA Dec V B-V
Chart centre - 2203 31.8 +18 55 22 - -
Target T 22 03 10.8 +18 53 04 7.63 +0.51
Comparison | C1 22 0307.4 +18 51 34 11.23 +0.46
Comparison | C2 22 03 58.0 +18 58 37 9.97 +0.39
Comparison | C3 22 03 57.7 +18 56 11 10.32 +1.00
Comparison | C4 22 03 28.3 +18 51 54 11.54 +1.19
Comparison | C5 | 2203 15.6 +18 55 06 11.84 +1.26

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/HD209458b/
http://exoplanet.eu/catalog/hd_209458_b/
http://archive.stsci.edu/cgi-bin/dss_search?v=phase2_gsc1&r=22+03+31.8&d=%2B18+55+22&e=J2000&h=15.0&w=20&f=gif&c=none&fov=NONE&v3=
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5e986c943fa4&-out.add=.&-source=II/336/apass9&-c=297.386028%20%2b04.657544,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f3ba18f57dd&-out.add=.&-source=II/336/apass9&-c=330.868008%20%2b18.864942,eq=J2000,rs=2&-out.orig=o
http://vizier.u-strasbg.fr/viz-bin/VizieR-5?-ref=VIZ5f3ba18f57dd&-out.add=.&-source=II/336/apass9&-c=330.814961%20%2b18.918441,eq=J2000,rs=2&-out.orig=o

Return to southern celestial hemisphere list

WASP-6b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart 15’ x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 2312 15.3 -22 36 30 - -
Target T 2312 37.7 -22 40 26 1191 | +0.76
Comparison Cl 2311519 -22 34 18 10.58 | +0.45
Comparison C2 2311 39.6 -22 30 56 11.62 | +0.56
Comparison C3 2312 42.9 -22 37 43 10.39 | +1.10
Comparison C4 2312 41.0 -22 43 23 12.50 | +0.96

Table 2. Comparison and target star data
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Return to southern celestial hemisphere list

WASP-4b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart 15° x 15’
Star ID RA Dec \Y B-V
Target T 2334 15.1 -42 0341 12.48 +0.75
Comparison Cl 2334 18.4 -42 04 51 12.92 +0.66
Comparison C2 2333 38.0 -42 10 37 10.15 +0.55
Comparison C3 23 33 27.3 -42 02 48 10.90 +0.88
Comparison C4 23 34 23.6 -41 59 52 13.97 +0.68
Comparison C5 23 34 40.5 -42 01 27 11.99 +1.00

Table 2. Comparison and target star data
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http://exoplanet.eu/catalog/wasp-4_b/
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Return to southern celestial hemisphere list

WASP-29b

Ephemerides

ExoClock Ephemerides

Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 235112.0 -39 51 29 - -
Target T 235131.1 -3954 24 11.33 +1.07
Comparison Cl 23 50 45.6 -39 57 45 12.64 +0.64
Comparison C2 23 50 50.1 -39 48 30 10.05 +1.14
Comparison C3 2351 09.0 -39 47 08 10.84 +1.23
Comparison C4 235111.7 -39 51 56 9.91 +0.40
Comparison C5 2351 27.6 -39 52 43 10.50 +0.59

Table 2. Comparison and target star data
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https://www.exoclock.space/database/planets/WASP-29b/
http://exoplanet.eu/catalog/wasp-29_b/
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Return to southern celestial hemisphere list

WASP-8b
Ephemerides ExoClock Ephemerides
Links Planet and host star data Exoplanet.eu
Image STSci DSS
Table 1. Target data.
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Figure 1. Guide finder chart 15° x 15’
Note; target is offset from centre to allow for better choice of comparison stars
Star ID RA Dec \Y B-V
Chart centre - 2359 22.3 -35 03 30 - -

Target T 2359 36.1 -35 01 53 9.87 +0.70
Comparison Cl 2359 42.2 -34 59 54 9.08 +0.94
Comparison C2 235951.6 -35 04 30 9.64 +1.00
Comparison C3 2358 42.3 -3503 24 10.48 |+0.95

Table 2. Comparison and target star data
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Return to beginning of document

Appendix A

Python/HOPS installation notes

My thanks to William Bristow for these installation notes.

1.0 Python Installation
See https://exoworldsspies.com/en/software/

A User Manual is available at hops3 manual en.pdf (exoworldsspies.com)

Please follow the installation instructions exactly as described on the above website.

Installation has been problematic for some, including myself, so the following notes and
screenshots will help you through the process with the Windows 10 operating system.

Note:

Anaconda is a required science package that provides the libraries necessary for HOPS to
function. A compatible version of Python is included with the Anaconda installer.
Anaconda is free for personal use. If you already have Python installed, or have had Python
installed in the past, or are not sure, observe the following figures and instructions Al.1 to
Al.4 on pages 70 — 73 before proceeding further.
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Web More ¥

Best match

Add or remove programs
System settings

Settings
Add or remove programs
= Apps & features

System settings
] Turn Windows features on or off 2 ,CIICk Add Or. ren?ove PRIgRams
System settings
i Run programs made for previous = oOpen
versions of Windows

Choose a default app for each
protocol

Get quick help from web

Updating apps
Choose file types and protocols ) )
opened by each app Troubleshooting Microsoft Store apps
. Uninstalling apps
B Let Windows track app launches to ' 9 2pp
improve Start and search results Changing startup apps

Search the web

1. Type "Programs" in the search box
pe) programs - See web results

O programs|

Figure A1.1 Add or remove programs.

Type “Programs” in Windows desktop lower search bar and in the pop-up ‘Best match’
listing click:

‘Add or remove programs’
‘System settings’

The ‘Apps and features’ page will open.
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Settings

@ Home

I Find a setting

| i= Apps & features
i> Default apps

% Offline maps

0 Apps for websites
X Video playback

& Startup

Apps & features

Choose where to get apps Related settings

Programs and Features
Installing apps only from Microsoft Store helps protect your device.

Anywhere
ol Help from the web
Updating apps
Apps & features Troubleshooting Microsoft Store
apps
Optional features Uninstalling apps

App execution aliases Changing startup apps

Search, sort, and filter by drive. If you would like to uninstall or
move an app, select it from the list. @ Gethelp

python 1Type "python" & Give feedback
~in the search box

Sort by: Name v Filter by: All drives v
1app found
ii«:g? 3‘zzrtlre Foundation w“rssz;m? 2 If Python IS fou nd
G e select it and click
Move Uninstall ? U n I nSta I | 4

Figure Al.2 Apps & features page.

In the middle of the page, select search box, (1.) Type “python” (without quotes).

If any previous versions of Python are already installed (2.) click on them to reveal the
uninstall option, then click ‘Uninstall’.

After uninstall is complete, and/or if no instances of Python are found, click the link
‘App execution aliases’ found in the middle of the ‘Apps & features’ page.
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Apps & features

Related settings
Programs and Features

Choose where to get apps

Installing apps only from Microsoft Store helps protect your device.

Anywh:

I QY v | Help from the web
Updating apps

AppS & features Troubleshooting Microsoft Store
apps

Optional features Uninstalling apps

Bid e

Search, sort, and filter by drive. If you would like to uninstall or
move an app, select it from the list. @ Gethelp

| o & Give feedback

Sort by: Name v Filter by: All drives

Figure AL1.3 Click link - App execution aliases.
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If Python was previously installed via the Microsoft App Store there will be Python
application aliases enabled on this page, deselect any Python aliases present.

<« Settings
& App execution aliases

|
Apps can declare a name used to run the app from a command @ Gethelp
prompt. If multiple apps use the same name, choose which one to

use.

[P Xbox Game Bar @ on
Ll GameBarElevatedFT_Alias.exe
App Installer @ off
python.exe
? App Installer @ off
B python3.exe

If any python aliases are found
in this list they must be deselected (off)

Figure Al1.4 App execution aliases - deselect python

If you obtained a previous version of Python direct from Python.org there should be no
aliases present and the page can be closed with no changes.
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Visit the Anaconda website

") e

Anaconda Python/R Dist: X Virgin Media — Cable Bro X +

~

i Apps G Google

(&) f anaconda.com/distribution/#download-section w E\ [ o e

Other bookmarks

= Windows | .' macOS | (:\ Linux

Anaconda 2019.10 for Windows Installer

Python 3.7 version Python 2.7 version

64-Bit Graphical Installer (462 MB) 64-Bit Graphical Installer (413 MB)
32-Bit Graphical Installer (410 MB) 32-Bit Graphical Installer (356 MB)

This website uses cookies to ensure you get the best experience on our website.

ACCEPT
Privacy Policy

-

Figure A1.5

Click on ‘Download’ under Python 3.7 version and choose 64 or 32 bits to suit your system

and save (in Downloads for example).

Open the file:
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®

ANACONDA.

Anaconda3 2019.10 (64-bit) Setup -

Welcome to Anaconda3 2019.10
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2019, 10 (64-bit).

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

P Next> { | Cancel

Figure A1.6

Select ‘Next’

Anaconda3 2019.10 (64-bit) Setup —

J ANACONDA

License Agreement
Please review the license terms before installing Anaconda3
2018. 10 (64-bit).

Press Page Down to see the rest of the agreement.

fAnaconda, Inc,

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install Anaconda3 20189, 10 (64-bit).

. <Bak [ Iagee | | cancel

|

Figure AL.7
Select ‘I Agree’
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Anaconda3 2019.10 (64-bit) Setup - X

Select Installation Type

J ANACONDA Please select the type of installation you would like to perform for
Anaconda3 2019. 10 (64-bit).

Install for:

(®)1ust Me (recommended):

(O All Users (requires admin privileges)

==

Figure A1.8

Select ‘Just Me’ (recommended) and then ‘Next’

Important:
The choice of destination folder is critical to the operation of Python scripts.

Python scripts will fail to run correctly if the root folder for Python has a
name that includes spaces.

In the next two figures, A1.9 and A1.10 the default installation destination folder
for Anaconda and Python show folder names that are both allowed by Windows,
however only the user directory without spaces is a valid destination

for Python.
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O Anaconda3 2020.02 (64-bit) Setup —

Choose Install Location
\_) ANACONDA. Choose the folder in which to install Anaconda3 2020.02 (64-bit).

Setup will install Anaconda3 2020.02 (64-bit) in the folld wing folder. To install in a different
folder, dick Browse and select another folder. Click Ni'xt to continue.

Destination Folder

C:\Users\RogerDymock\anaconda3 | Browse...

\If there are no spaces in the user name,
s C:\Users\<User>)(in this case RogerDymock)
e reqL_nred. 4 It is ok to click "Next" and install Anaconda
Space available: 68.8GB  and Python in the location shown. \

Figure A1.9

In this example, figure A1.9, it is OK to install Anaconda and Python in the
default user directory whose name has no spaces.

If your user name contains no spaces then you may continue with the default
installation destination and click ‘Next’ then jump to figure A1.15.

If your user directory name contains a space follow figures A1.10 to A1.15
below and create a destination directory at the root of the C:\ drive.
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O Anaconda3 2020.02 (64-bit) Setup

Choose Install Location
"t.) ANACONDA.  (hoose the folder in which to install Anaconda3 2020.02 (64-bit).

Setup will install Anaconda3 2020. i i
folder, dick Browse and select ano . Cli t to continue.

Destination Folder

C:\Users \anaconda3 | I Browse... I

\In this example the user name contains
a space, C:\Users\Roger Dymock\...
Space required: 3.0GB Anaconda and Python should not

Space available: 68.8GB be installed here, instead click "Browse"

< Back Next > Cancel

Figure A1.10

Do not install Anaconda and Python here, the user directory contains a space in
the name.

Click the ‘Browse’ button and continue with the next figures A1.11 to A1.15.
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2 Browse For Folder

Select the folder to install Anaconda3 2020.02 (64-bit) in:

L& Local Disk (©) ] 1 Navigate to the root of the C:\ drive

SGetCurrent
$SysReset
SWindows.~WS
SWinREAgent

ESD

G5C11

inetpub

Module Retargetable Folder
OneDriveTemp
PerfLogs

Program Files
Program Files (x86)
ProgramData
5QL2019

Users

Windows

Make New Folder || 2. Click "Make New Folder" oK

Figure Al1.11
Navigate to the root of the C:\ drive and click ‘Make New Folder’

D Browse For Folder

Select the folder to install Anaconda3 2020.02 (64-bit) in:

v g Local Disk (C:)
SGetCurrent
SSysReset
SWindows.~WS
SWinREAgent
ESD
GSC11
inetpub
Module Retargetable Folder

Name the new folder "Anaconda"

Onedrveremp  and hit return/enter keyboard key
Perflogs

Program Files

Program Files (x86)

ProgramData
SQL2019
Users
> Windows
Make New Folder OK

Figure A1.12

Name the new folder “Anaconda” (without the quotes) and hit
the keyboard Return/Enter key.
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2 Browse For Folder

Select the folder to install Anaconda3 2020.02 (64-bit) in:

v iy Local Disk (C:)
SGetCurrent
§SysReset
SWindows.~WS

> WinREAgent
| [ —— q_Verify folder name, highlight the

] folder and click OK
GSC11
inetpub
Module Retargetable Folder
OneDriveTemp
PerfLogs

Program Files

Program Files (x86)
ProgramData
SQL2019

Users

Windows

Make New Folder OK

Figure A1.13

Verify the new folder name, select it and click ‘OK”
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- Anaconda3 2020.02 (64-bit) Setup — X

. Install Location
‘_) ANACONDA.  choose the folder in which to install Anaconda3 2020.02 (64-bit).

Setup will install Anaconda3 2020.02 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

| C:\ Anaconda\Anaconda3 Browse...

Space required: 3.06B  Confirm that the destination for the installation is
Space available: 68.8GB  C:\Anaconda\Anaconda3 and click "Next"

o[> ]| | cone

Figure Al1.14

The default destination for Anaconda and Python will now be:
C:\Anaconda\Anaconda3

Click ‘Next’ and continue from figure A1.15
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O Anaconda3 2020.02 (64-bit) Setup —

Advanced Installation Options
’(J ANACONDA. Customize how Anaconda integrates with Windows

Advanced Options

[] Add Anaconda3 to my PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[“]Register Anaconda3 as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

Anaconda, Inc,

< Back Install

Figure A1.15

Very important - check both boxes - and then select ‘Install’
Ignore the message “Not Recommended. Instead, Open Anaconda3....”
Both Advanced Options must be selected for HOPS to install correctly.

Installation of Anaconda and Python takes several minutes to complete.
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Anaconda3 2019.10 (64-bit) Setup —

Installation Complete
:J ANACONDA Setup was completed successfully.

Completed
Processed C:\Users\RogerDymock\Anaconda3\Menu'\notebook.json successfully. )

Processed C:\Users\RogerDymock\Anaconda3\Menu'\powershell_shortcut.json succe...
Processed C:\Users\RogerDymock\Anaconda3\Menu\spyder_shortcut.json successfu...
Execute: "C:\Users\RogerDymock\Anaconda3\pythonw.exe™ € -s "C:\Users\RogerD...
Running post install. ..

Execute: "C:\Users\RogerDymock\Anaconda3\pythonw.exe™ € -s "C:\Users\RogerD...
Execute: "C:\Users\RogerDymock\Anaconda3\pythonw.exe” € -s "C:\Users\RogerD...
Execute: "C:\Users\RogerDymock\Anaconda3\pythonw.exe” € -s "C:\Jsers\RogerD...
Created uninstaller: C:\Users\RogerDymock\Anaconda3\Uninstall-Anaconda3.exe
Completed v

fAnaconda, Inc,

==

Figure A1.16
Select ‘Next’

Anaconda3 2019.10 (64-bit) Setup — X

Anaconda3 2019.10 (64-bit)
_J ANACONDA  anaconda + JetBrains

Anaconda and JetBrains are working together to bring you Anaconda-powered
environments tightly integrated in the PyCharm IDE.

PyCharm for Anaconda is available at:

https: //www.anaconda.com/pycharm

ANACONDA.

Anaconda, Inc,

< Back Next > ‘7(:3"03'_‘

Figure A1.17

Select ‘Next’
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Anaconda3 2019.10 (64-bit) Setup -

Thanks for installing Anaconda3!

Anaconda is the most popular Python data scence platform.

Share your notebooks, packages, projects and environments
ANACO NDA on Anaconda Cloud! i

[“iearn more about Anaconda Cloud:

[“]Learn how to get started with Anaconda

Figure A1.18

Tick or untick two boxes as required and then select ‘Finish’
Before continuing with HOPS installation, it is necessary to launch Anaconda

so that its libraries and interfaces are registered with Windows and to verify that
Python is installed and accessible.
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All

Apps Documents Web  More ¥ 95 '§ for

Best match

PDI

D Anaconda Navigator (Anaconda)
: App

AUtogu

Search the web .
Anaconda Navigator (Anaconda)

i# O Anaconda Nav - See web results > App
L anaconda navigator >
£ anaconda navigation > = Open
i . (e o
O anaconda navigator download > O Run as administrator
. I} open file location
£ anaconda navigator app > P
) <3 pin to Start
L anaconda navigator 2 >
<3 pin to taskbar
# Command
[i]  Uninstall

5] Anaconda Nav >

£ Anaconda Navjgat
Figure A1.19

Begin typing “Anaconda Navigator” in the Windows desktop lower search box, when -

‘Anaconda Navigator (Anaconda)’
GApp’

- appears under the ‘Best match’ banner, click on the item to launch the program.

During Anaconda start-up it is normal to see various blank windows appear and disappear
on the Windows desktop, after a few moments the Anaconda Navigator desktop will appear.
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{D ANACONDA NAVIGATOR

""" Applications on ‘ base (root)

@ coviconments @

‘ Learning

CMD.exe Prompt
. ?
-w Community 011
Run & cmd.exe terminal with your current
environment from Navigator activated

Qt Console
460
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calitips, and more.

Documentation

Developer Blog

Yy & ?

v Channels Refresh
-
° o
—
Jupyter o
o= R
JupyterLab Notebook Powershell Prompt
126 603 001
An extensible for interactive comp Runa terminal with your
and reproducible computing, based on the notebook environment. Edit and run current environment from Navigator
Jupyter Notebook and Architecture. human-readable docs while describing the activated
data analysis.
3 m
Spyder V5 Code Glueviz
401 1461 0.15.2
Scientific P'vthon Development Streamlined code editor with support For Multidimensional data visualization across
EnviRonment. Powerful Python IDE with development operations like debugging files. Explore relationships within and
advanced editing, interactive testing, task running and version control. among related datasets.
debugging and introspection Features
v

Figure A1.20 Anaconda Desktop

After Anaconda Navigator desktop (above), has appeared, wait a few moments and close the

program.

Next, check that Python is installed correctly:
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All Apps Documents Web

More ¥

Best match

i Anaconda Powershell Prompt

(Anaconda)
App
Search the web
AL Anaconda power - See web results >
3¢ © anaconda powershell > i
: L anaconda powershell activate > -
& © anaconda powershell install > >
L anaconda powershell prompt > [>-
Command
[35 Anaconda power >
£ Anaconda powerfih O

Figure Al.21

‘Anaconda Powershell Prompt’
‘(Anaconda)’

84

Anaconda Powershell Prompt (Anaconda)

App

Open
Run as Administrator
Run ISE as Administrator

Windows PowerShell ISE

Begin typing “Anaconda Powershell” in the Windows desktop lower search box, when —

- appears under the ‘Best match’ banner, click on the item to launch the Powershell.

The Anaconda base Powershell window will appear:



B Anaconda Powershell Prompt (Anaconda) - O X

(base) PS C:\Users\RogerDymock>

Figure A1.22 Anaconda Powershell.

B Anaconda Powershell Prompt (Anaconda) - m} X

) PS C:\Users\RogerDymock=> python

Figure A1.23

In the Powershell window type at the prompt symbol (>) “python” (without quotes) and
hit the keyboard Return/Enter key. The window changes to Python editor mode.
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B Anaconda Powershell Prompt (Anaconda) - [m] X

Figure Al1.24 Python version.

If Python has installed correctly the current version deployed with Anaconda is displayed.

B Anaconda Powershell F

(base) PS C:\Users)
(defau

Figure A1.25 Exit Python editor.

Exit the Python editor by first typing at the command prompt (>) “exit()”” (without the quotes
but with the trailing brackets) and hit keyboard Return/Enter.

B Anaconda Powershell Prompt (Anaconda)

(base) PS C:\Users\RogerDymock> python
Python 3.7.6 (default, Jan 8 2020, 2¢
, copyright”, "credits” or

Figure A1.26 Exit Anaconda Powershell.

Then type “exit” again, (without the quotes and this time without the trailing brackets) and
hit keyboard Return/Enter to close Anaconda Powershell.
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2.0 HOPS Installation
Download the code from GITHUB

q ‘ > ThisPC > Downloads v 0 Search Downloads el
Organise v New folder v @
I8 This PC A Name Date modified Type
_JJ 3D Objects v Last month (1)
[ Desktop " 07/09/2019 16:41 Comp
|| Documents g
4 Downloads .‘
) Music hops-master.zip
| Pictures
B Videos
‘as WINDOWS (C:)
- DATA (D2)
Vi (€ >
G op: - master.zip) v
Save as type: | Compressed (zipped) Folder (*.zip) v
~ Hide Folders . Cencel

Figure A2.1

Select ‘Save’

Unzip by mouse-right-clicking on the ‘hops-master.zip’ folder and selecting ‘Extract all’.
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Select a Destination and Extract Files

Files will be extracted to this folder:

C:\Users\Roer mock\Downloads\hops-master ‘ Browse...

Show extracted files when complete

Cancel

Figure A2.2

Select ‘Extract’

The next step is optional but recommended to allow monitoring of HOPS installation.
Any errors that might occur can then be noted and remedied.

If you wish to continue with a ‘Blind’ install of HOPS then jump to figure A2.8 below
otherwise continue here:

In the extracted folder ‘hops-master’ we will modify the file ‘windows_installer.cmd’ so
that the install progress can be monitored in a CMD window.

In the extracted folder ‘hops-master’ mouse-right-click on the file
‘windows_installer_cmd’ and select ‘edit’ from the context menu:
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sPC > Downloads > hops-master > hops-master >

~

Name Date modified Type Size
build 07/07/2020 15:44 File folder
dist 07/07/2020 15:44 File folder
hops 07/07/2020 15:40 File folder
hops.egg-info 07/07/2020 15:44 File folder
0 .gitignore 07/07/2020 15:40 GITIGNORE File 1KB
| ] LICENSE 07/07/2020 15:40 File 2KB
| ] linux_installer.sh 07/07/2020 15:40 SH File 1KB
[s] logo.jpg 07/07/2020 15:40 JPG File 843 KB
| ] MANIFEST.in 07/07/2020 15:44 IN File 1KB
D osx_installer.command 07/07/2020 15:40 COMMAND File 1KB
| README.md 07/07/2020 15:40 MD File 1KB
| ] setup.py 07/07/2020 15:40 PY File 2KB
| ] setup2.py 07/07/2020 15:40 PY File 2KB
| ] setup2_linux.py 07/07/2020 15:40 PY File 1KB
windows_installer.cmd 07/07/2020 15:44 Windows Comma... 1KB
Print
9 Run as administrator
@ Move to OneDrive
22 Send with Transfer...
Move to Dropbox
EE Scan with Microsoft Defender...
|2 Share
Show in Finder
Share on
Give access to
Restore previous versions
Change Attributes
Change Attributes / Use Saved
Send to
Cut
Copy
Create shortcut
Delete
Rename
Properties
Figure A2.3
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A Windows protection screen will appear:

Windows protected your PC

oft Defender SmartScreen prevented an unrecognized app from
. Running this app might put your PC at risk.

Figure A2.4 Windows protection enabled.

Click on the ‘More info’ link

Windows protected your PC

Microsoft Defender SmartScreen prevented an unr

cognized app from
starting. Running this app might put your PC at risk.

App: windows_installercmd
Publisher: Unknown publisher

ey J oo

Figure A2.5 Windows protection confirmed
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Click the ‘Run anyway’ button.

Notepad will open and display the following text:

| *windows_installer.cd - Notepad

File Edit Format View Help
SET mydir=%cd%

python "%mydir%\setup.py” install
copy "%mydiri%\setup2.py"” "%HOMEDRIVE%%HOMEPATH%\setup2.py"

python "%HOMEDRIVEZ%%HOMEPATH%\setup2.py"
del "%HOMEDRIVE%%HOMEPATH%\setup2. py"|

Figure A2.6

Place the cursor at the end of the last line of text and hit the keyboard ‘Return/Enter’ key
twice to generate two empty lines below the text.

Place the cursor at the beginning of the last empty line and type the following (without
quotes)

cmd /K (note the single space after ‘cmd’ and before ‘/* then click ‘File’ and ‘Save’ in the top
toolbar. The saved file will look like this:

.....

| *windows_installer.cmd - Notepad

File Edit Format View Help
SET mydir=%cd%

python "Zmydir%\setup.py” install
copy "Z%mydirZ%\setup2.py” "%HOMEDRIVEX%*HOMEPATHY%\setup2.py"

python "%HOMEDRIVEX%%HOMEPATH%\setup2.py"
del "%HOMEDRIVE%%HOMEPATH%\setup2.py"

cmd /K|

Figure A2.7
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Close Notepad and continue with HOPS installation:

I s | Manage hops-master
Home Share View Application Tools
&« v A > ThisPC > Downloads > hops-master > hops-master >
Name - Date modified Type Size
»# Quick access
build 07/07/2020 15:44 File folder
&# Dropbox dist 07/07/2020 15:44 File folder
@ OneDrive hops 07/07/2020 15:40 File folder
hops.egg-info /2020 15:44 File folder
This PC [ ] .gitignore 07/07/2020 15:40 GITIGNORE File 1KB
P 3D Objects [ License 07/07/2020 15:40 File 2KB
[ Desktop _] linux_installer.sh 07/07/2020 15:40 SH File 1KB
B Docomeits 5] logo.jpg 07/07/2020 15:40 JPG File 843 KB
‘ O d MANIFEST.in 0 /2020 15:44 IN File 1KB
) | | osx_installer.command 07/07/2020 15:40 COMMAND File 1KB
d Music ") README.md 07/07/2020 15:40 MD File 1KB
] Pictures [ setup.py 07/07/2020 15:40 PY File 2KB
B Videos [] setup2.py )7/2020 15:40 PY File 2KB
‘s Local Disk (C:) 0 setup2_linux.py PY File 1KB
== Time Machine Back Iﬁ windows_installer.cmd 07/07/2020 15:44 Windows Comma... 1 KBI

== iCloud on 'Mac' (X:]
== Home on 'Mac' (Y:)
== AllFiles on 'Mac' (Z:

@ Network

Figure A2.8

In the extracted folder ‘hops-master’ double-click ‘windows_installer.cmd’.
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Note: If you edited the file ‘windows_installer_cmd’ previously, as described above
in figures A2.6 and A2.7 then you will not see the Windows protection screen below,

jump to figure A2.11

Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.
More info

Figure A2.9 Windows protection enabled

The first time you click on ‘windows_installer_c¢md’ Windows protection is invoked
as shown in figure A2.9 above.

Click on the ‘More info’ link.
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Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.

App: windows_installercmd
Publisher: Unknown publisher

e [ o

Figure A2.10 Windows protection confirmed.

Click on ‘Run anyway’.

During HOPS installation, and if you edited the file windows_installer_cmd as described above,
you will be able to monitor the progress of the installation and watch for any fatal errors. Many
error messages displayed are of no consequence for the end user but may be helpful in diagnosing
installation problems or for forwarding to the developer.

If the installation is successful you will see a screen similar to this:

CAWINDOWS\system32\cmd.exe - a X

Figure A2.11
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Hit the keyboard Return/Enter key.
If you did not edit the file ‘windows_installer_cmd’ then the window will close.

If you edited the file ‘windows_installer_cmd’ then the screen will remain open, if so:

BE¥ C:\WINDOWS\system32\cmd.exe - O X

Updating mb database...
Updating he s databas

ssfully installe
ut has been save

referred location.

ock \Downloads\hops-master\hops-master>del "C:\Users\RogerDymock\setup2.py"

ownloa
ownloa

Figure A2.12

At the command prompt (>) type ‘exit’ (without the quotes) and hit the keyboard Return/Enter
key to close the window.

HOPS installation is complete.

The hops.cmd icon, , is placed on your desktop.

hops.cmd
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Double clicking on that opens two windows, Figures A2.12 and A2.13.

[52] CAWINDOWS\system32\cmd.exe

Anaconda3\1lib\site-packages\hops-2.4.1-py3.7.egg\hops”
ay found.
found on y e ue for astroquery.eso to be at
. !0n Windows me for 7-zip (h 3 w.7-zip.org)!

Figure A2.12

96



¢ HOlomen Photometric Software

HOlomon Photometric Software
v3.0.0

Copyright (c) 2017-2021 Angelos Tsiaras, atsiaras@star.uclac uk

UPDATES & USER MANUAL I

MY PROFILE I

Analyse your data step by step

Data: 2021 0221 WASP-43b

1. SELECT DATA & TARGET I Tarpett WASP-43b

2. ** RUN REDUCTION ** I Completed under v3.0.0
3. INSPECT FRAMES I Files discarded: 0
4. ** RUN ALIGNMENT ** I Completed under v3.0.0
5. ** PHOTOMETRY ** I Completed under v3.0.0
6. EXOPLANET FITTING I Completed under v3.0.0
** mandatory step ** EXIT I
Extra tools:

OBSERVING PLANNER I

Figure A2.13

That’s about it for installation.
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Return to beginning of document

Appendix B
Running HOPS

1.0 Introduction

The HOPS User Manual at https://exoworldsspies.com/en/software/ provide detailed
instructions on running HOPS but this example may be of help. HOPS may have been
updated since this was written so please refer to the latest User Manual at

hops3 _manual_en.pdf (exoworldsspies.com)

Tis example uses images of WASP-43b obtained on 2021 February 21 using the
MicroObservatory robotic telescope

It is convenient to organise your data as per the instructions in the HOPS manual,; i.e.

- Keep all scientific and reduction frames in one folder without subfolders

- Use a specific identifier for the scientific frames e.g.WASP

- Use a specific identifier for the bias frames, not containing the same identifier as the
scientific frames e.g. bias (none available in this example)

- Use a specific identifier for the dark frames, not containing the same identifier as the
scientific frames e.g. dark

- Use a specific identifier for the flat frames, not containing the same identifier as the
scientific frames e.g. flat (none available in this example)

2.0 Analysis
Double click on the hops.cmd icon and wait until the Main window in Figure B2.1 is
displayed.
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https://exoworldsspies.com/en/software/
https://www.exoworldsspies.com/static/HOPS_manual/hops3_manual_en.pdf

¢ HOlomon Photometric Software

HOlomon Photometric Software
v3.0.0

Copyright (c) 2017-2021 Angelos Tsiaras, atsiaras(@star uclac uk

TUPDATES & USER MANUAL |

MY PROFILE |

Analyse your data step by step

Data: 2021 0221 WASP-43b

1 SELECT DATA & TARGET Target WASP-43b

2. ** RUN REDUCTION ** | Completed under v3.0.0
3. INSPECT FRAMES | Files discarded: 0
4. ** RUN ALIGNMENT ** | Completed under v3.0.0
5. ** PHOTOMETRY ** | Completed under v3.0.0
6. EXOPLANET FITTING | Completed under v3.0.0
** mandatory step ** EXIT |
Extra tools:
OBSERVING PLANNER |

Figure B2.1. HOPS Main window

Click on the MY PROFILE button, fill in the observatory data and click on Update — Figure
B2.2 shows data for the MicroObservatory robotic telescope. Do not leave ‘None’ in any of
the boxes as this will cause an error later. Select SAVE CHANGES & CLOSE WINDOW
TO RETURN TO THE Main window.
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My Profile — a X

UPDATE I

observer_key |OBSERVER observer lDymock
observatory_key |OBSERVAT telescope |914 Fl scope Cecelia
telescope_key  |TELESCOP camera |ccp
camera_key |INSTRUME filter IClear
filter_key |F1LTER observatory IMicrOObservatory
observation_date_key |DATE-OBS observatory_lat |+3l 4048
observation_time_key|TIME-OBS observatory_long 1105248
target ra_key IOBJECTRA observatory_time_zone |-7
target dec_key IOBJECTDEC observatory_horizon_s |0
exposure_time key |EXPTIME observatory_horizon sw |0
observation_files |Autosave observatory_horizon_w |0
bias_files |bias observatory_horizon_nw|0
dark_files |dark observatory_horizon_n |0
flat_files |flat observatory_horizon_ne |0
bin_fits |1 observatory horizon_e |0

observatory_horizon_se |0

Figure B2.2. Profile for MicroObservatory robotic telescope

Click on the SELECT DATA & TARGET box to open the Data & Target window — Figure
B2.3
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{ HOPS - Data & Target

CHOOSE DIRECTORY I 2021 0221 WASP-43b
Show files I

Name identifier for observation files |WASP 64 files found - OK
Name identifier for bias files bias 0 files found - OK
Name identifier for dark files dark 5 files found - OK

Name identifier for flat files flat 0 files found - OK
Bin fits files (reduced only) K v|

Exposure time header keyword Keyword found - OK
Observation date header keyvword
(a0 1D, HID, BID) |DATE-OBS Keyword found - OK
Observation time header keyword IDATE—DBS Keyword found - OK
Time—atamp |Ex|:|u:usure start v|

(which time is saved in vour fits files?)

CHOOSE TARGET I 10:19:38.0089 -09:48:22.603 Coordinates accepted - OK

WASP-43b
Observer OK
Observatory My Observatory OK
Telescope OK
Camera OK
Filter |Clear v| OK

RETURN TO MAIN MENU I

SAVE OPTIONS & RETURN TO MAIN MENU

Figure B2.3. Data and Target window

Enter the Name identifier for observation files, WASP and dark files and the quantities of
images and calibration frames will now be listed. Click on SAVE OPTIONS & PROCEED.
On completion of reduction the Inspection window is displayed - Figure B2.4
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7 HOPS - Inspection - o x

—025- »
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unts/pix/s)

—0.35 1

Sky (co

—0.40 1

0.0 0.5 10 15 2.0 2.5 3.0

w
o

~
n

~N
o

PSF max. HWHM (pix)

I
@

I
)

i

0.0 0.5 10 15 2.0 25 30
Time (hours in observation)

A €[> $Q= x=245252  y=0999282

On the time-sky or PSF-sky graph above
double-click on a point to see the frame on the left pancl.

To mark this point as faulty, use the right double-click.
To uado, use the right double-click again.

Scroll up/down to zoom in/out. Click & drag to move the image,

Mouse on: x=632.60, y= 425,59, counts=- Sky Threshold o PSF Threshold ]
Minimum = 1
L SAVE & CLOSE WINDOW |
Maximum = 75
LI

RESET I~ Fiip [~ Mirror I~ White Sky

Figure B2.4 Inspection window
The Sky Threshold and/or PSF Threshold can be set — in this case the latter was set to 2.0.

Important note from HOPS manual

The alignment process relies heavily on your first image. This is a good moment to check
your first image again and verify that it is not overexposed and that the tracking is
representative of your observation in total. If your first image is not of good quality, select it
as faulty here it will save you a lot of time!

Click on SAVE OPTIONS AND PROCEED TO OPEN the Alignment window. On
completion of alignment the Photometry window is opened — Figure B2.5. You may need to
press RESET to properly display the image.

Alignment omits saturated sources. It will not use stars with peak higher than the 2/3s of the
saturation limit (65000 for a 16-bit camera). You can change this by modifying the second
line of the log.yaml file.
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otometry

[ Available FOV
Stars of similar flux to the target

Remember, the best comparison stars need to be-
a) close to your target. b) of similar magnimde to the target.
<) of similar colour to the target, ) photometrically stable, ie. not variables!

Check SIMBAD
¥ Show stars of similar flux to the target, % difference: 40.0 ~
= Total Max Max Aperiure . .
X ¥ counts counts HWHM  radius WARNINGS
. Target CLEAR 373.8 1974 21386 499.0 11 2.5
¢ Comparison 1 CLEAR 2409 2398 29285 6740 0.9 25
" Comparison 2 CLEAR 2064 3736 32712 9550 10 2.5
" Comparison 3 CLEAR 4622 3693 18940 4550 1.0 2.5
" Comparison 4 CLEAR 4155 590 14434 2580 12 2.5
" Comparison 5 CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
¢ Comparison 6 CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
¢ Comparison 7 CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
¢ Comparison § CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
¢ Comparison 9 CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
0 100 200 300 400 500 600
" Comparison 10 CLEAR 0.0 0.0 0.0 0.0 0.0 0.0
out_2021_02_21_05_03_20 WASP-43210221050329.FITS — !
Seroll up/down to zoom infout. Click & drag to move the image. Advanced aperture options:
¥ Vary the aperture size proportionally to the vaiations of the PSF size.
Minimum = 1 I~ Align the aperture with the geometric center instead of the PSF peak
L1
Mjirm - & You need to select the target and at least one comparison star to proceed.
Sueteh foctor < 00 RETURN TO MAIN MENU | SAVE OPTIONS & RETURN TO MAIN MENU |
- _ SKIP PHOTOMETRY & PROCEED TO FITTING |
RESET " Fiip I Miror ™ White Sky
Figure B2.5. Photometry window (Target and comparison stars previously selected)
Refer to the relevant ExoClock page to identify the target — Figure B2.6
C & exoclockspace/dat Q % CIE NS )

5]

The Star
Simbad ASP-43
GAIA DR2 3767805209112436736
2MASS 110193800-0948225
RA 10:19:38.0089 DEC -09:48:22.603
Parallax PM.RA PM. DEC
11.499 mas -42.044 masly -38.192 mas'y
Magy Magg Mag, Mag; Magy  Magg
124 12.08 111 9.995 9.397 9.267
Magg Magg,, Magg,,
11.907 12.694 11059

WASP-43b

Discovered by: Helller et al. 201

Ephemeris - Verified ExoClock Status

Observing Priority LOW

Total Observations (Recent) 2()

0-C minutes 0.78:0.1
Period Total Literature Mid-times 0

0.81347398 = 4e-08 days

Transit Parameters

Ry/R,
01594  0.0004

Figure B2.6. ExoClock database entry for WASP-43b

Double click on the target which identifies that as T and highlights similar comparison stars.
Select five from different areas of the image by first selecting Comparison 1, 2, 3, etc and
then double clicking on the selected comparison star — Figure B2.5
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You can vary the aperture size if WARNING shows as Apert too small. Suggest you run with
various Advanced aperture option selected (or none) to see which gives the best light-curve.

Select RUN PHOTOMETRY, save your results and then select PROCEED TO FITTING
MENU resulting in the transit light curve being displayed — Figure B2.7

7 HOPS - Fitting
Light-curve file
2021-02-21 05:03 (UT) , e T ™
WASP - 43b Dur: 3.1h / Exp: 60.0 PHOTOMETRY_10\PHOTOMETRY_APERTURE:
Filter: Clear EXPORT FOR DATABASES (ExoClock / ETD) |
Catalogue param. [~ Enter param mannally
1.04 Planet WASP-43b WASP-43b
Planet RA DEC
| s T = B
1.02 55 H- =) 10:19:38.0089 -09:48:22.603|10:19:38.0089 -09:48:22 ¢
1001 Period [days] 0.81347398 0.81347398
o
% Mid-time [BJD_TDE] 2455528 868634 2455528 B6R634
s 0.98
s RpRs 016 0.16
€ 096 aRs 5.089 5.089
E 094 Inclination [deg] 826 326
g Eccentricity 0.0 0.0
T 0927 . petrended data Periastron [deg] 00 00
« Filtered outliers ’—_
Best-fit model M [Fe/H. dex] 0.05 0.05
T (Tp = 2459266.78226, Ry/R; = 0.18623) o-C: T* [K] 4400 4400.0
Expected model 1.0 min ’.—
T (Tp = 2450266.78157, Ry/Rs = 0.16) log(g™) [cm/s"2] 465 4.65
Scatter limit 3.0 defanlt =3.0
STD ¥ 9.8 %o .
0.025 | + } + MCMC Tterations  |130000 defankt = 150000
wv
T t } MCMC Burn-in
=] B =
% 0.000 + + + + ++ + + + (less than Tterations) 30000 default = 100000
L _ i
0.025 t _ RETURN TO MAIN MENU |
AutoCorr = 0.3
: T T . . . . T T
-0.08 -0.06 -0.04 —0.02 000 0.02 0.04 006 008 SAVE OPTIONS & RETURN TO MAIN MENU |
phase
- RETURN TO FPHOTOMETRY |

Figure B2.7. Transit light-curve and associated data

Select RUN FITTING, may take a couple of minutes, to produce the final light-curve which
is stored in the FITTING folder — Figure B2.8.
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WASP -43b “Dor 310 Exp. 60,05

Filter: Clear
T 1.024
% . . . ¢
2 1.011 : = ] . . Ak .« .
L 1001 - A -
4—I' .« * - . =3 '
O 0.99 1 . . e ’ .
.e) ‘e )
~  0.98 : i
P : . . s
= 0.971 i 3 . i
= : . * !
g 0.96 | predicted . predicted
= ingress egress
4(_0, 0.95 + start end
T Ry/R+ =10:176"3:930
e To)Dros = 2459266.7818+3:9912 O — Cpyinytes = 0.4+17
wn
g 20221 . bl . . « ° ) . e g0 " . L4
_O 0.000_ - '... o . - - .... PR . '. . - — .o . .
.‘7) [ . . . ]
0-00257 g =8.1e-03

—-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08
phase

Figure B2.8. Final version of transit light-curve

In the Results saved successfully window click OK. In the Fitting progress window select
RETURN TO FITTING — Figure B2.7

In the Fitting window select EXPORT FOR DATABASES (ExoClock/ETD) which displays
the Export Results window. — Figure B2.9.
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{  Export Results

Database:
| ExoClock v|

Camera gain:

|1_|:1

Mo transformation is needed to upload your results to
ExoClock (www_exoclock space).

When uploading vou will need to use the following details:
Planet: HAT-P-36b
Time format: JD UTC
Time stamp: Exposure start
Fhix format: Flox
Filter: Clear
Exposure time in seconds: 60.0

EXPORT I

Figure 2.9. Export to ExoClock

To save results in ExoClock format, select ExoClock in the Database window and then
EXPORT.

To save results in ETD format, select ETD in the Database window and then EXPORT —
Figure 2.10. Note details required for ETD upload.
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' Export Results

Database:

SN

Camera gain:

|1_D

To upload your results to ETD (var2 astro cz/ETD)
the following modifications are applied:

1. Half of the exposure time is added as the time-stamp required on ETD referes to the exposure mid-time
2. The uncertainties are muplplied by 1/SQRT(gain) to represent the uncertainies in electrons rather than counts.

When uploading you will need to use the following details:
Planet- HAT-P-36b

JD format: geocentric
Brightness column: in fhx

EXPORT I

Figure B2.10 Export Results window for creating ETD file
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Return to beginning of document

Appendix C

Submitting results to the ExoClock and the Exoplanet Transit Database

The file * ExoClock_info.txt’,below, is located in the Photometry folder and indicates which
file should be uploaded - PHOTOMETRY_APERTURE.txt in this case.

The ExoClock Project is an effort to keep the ephemerides of
exoplanets as precise as

possible for planning future observations. If you have observed an
exoplanet you can

contribute your observation at:

https://www.exoclock.space

File to upload: PHOTOMETRY APERTURE.txt
(this is a suggestion based on the scatter
of your light curves, you can also try
uploading PHOTOMETRY GAUSS.txt)

Planet: WASP-43b

(this is the closest known exoplanet found
in the catalogue, if this is not the target
you observed, please ignore)

Time format: JD UTC
(UTC-based Julian date)

Time stamp: Exposure start
(the time produced refers to the beginning of each exposure)

Flux format: Flux
(flux of target over summed flux of comparisons)

Filter: Clear

Exposure time in seconds: 60.0

To upload your results;

- go to the ExoClock homepage at https://www.exoclock.space/project

- Log-in (assuming you are registered)

- select My lab/Upload Observation and complete the observation data, Figure C3.1.1, and
click on ‘Upload Observation’
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https://www.exoclock.space/project

@ ExoClock- a project to monitor trar. X | (@ ExoClock - 3 project to monitor trar X [CNSCELL SRR EIERE -+

& C @ exoclockspace/upload/

i oApps G Google @

‘@ ARIEL SPACE MISSION

Upload Observation

Telescope™

® MicroObservatory located at Whipple Observatory - Maksutov reflector -

KAF 1402ME

File®

Choose file | PHOTOME.. ERTURE txt

Planet*

WASP-43b

Time format®

ID_UTC

Time samp*

Exposure start

Flux format®

Flux

s 1o BID1De

& column in your light curve referes 1o the exposura start or the

-

Q% PBE RO

Other bookmarks

Figure C3.1.1 Observation data for WASP-43b

Complete the upload by selecting ‘Submit’ and clicking on ‘Update Observation’. Figure

C3.1.2 resulting.
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WASP —-43b 2021-02-21

Roger Dymock” (British Astronomical Association)

MicroObservatory located at Whipple Observatory / Telescope: Maksutov reflector (6.0")
Camera: KAF 1402ME / Filter: Clear / Exp.: 60.0 s

predicted l : predicted
1.02 + starti iend
— e o | | e °
bo) 1.01 ~ . = : : L e ®
% o, 5 - - e 4 °° 5 °
6 1.00 -~ . h o . 3 i
£ o00- AL V7V /.
1 1
ﬁ 0.98 - | |
5 0.97 4
Y
o 0.96 ot
>
= 0.95 + .
0
0 | -
g fo-c=0.016min
TPred + 0.3 min
= 6 1 I 1 1 1 1 I
@ 0.025 - STD = 8.3 %o ]
g e o o . 5 . *° " s R g
.-9 0000 = °® o .. e S ° ') .'. e &Y o ~ - - = - ) R ° —
8 ° ° ° . ° ° LY
£-0.025 7 AutoCorr = 0.27
1 1 I I 1 1 1 1 I
-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08
“roger.dymock@ntlworld.com phase Uploaded: 2021-02-27

Figure C3.1.2. Uploaded transit light-curve.

Selecting My Profile/My Observations shows the status of your submissions — Figure C3.1.3.
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(O EFTTLTISER IS Il () ExoClock - a project to monitor trar X Virgin Media — Cable Broadband, D X | + —

< C' @ exoclockspace/users/my_observations/ Q v m G * e H

i oApps G Google @ Other bookmarks

‘@ ARIEL SPACE MISSION

‘Welcome Roger!

My Observations

Planet Obs. Date 0O-C (min) Observatory / Telescope / Camera / Filter / Exp [s]

Returned - require reanalysis - 0

Uploaded - not submitted yet - 0

Submitted - pending verification - 1

‘WASP-43b 2021-02-21 00+£16 MicroObservatory located at Whipple Observatory / Maksutov reflector / KAF 1402ME / Clear / 60.0 View

Observations on ExoClock - 13

2020-06-09 -21£43 MicroObservatory located at Whipple Observatory / Maksutov reflector / KAF 1402ME / Clear / 60.0
2019-12-01 26243 MictoObservatory / Maksuto reflector / Kodak KAF 1400 image sensor / Clear /60.0 ) - e available
2020-12-14 24219 MicroObservatory located at Whipple Observarory / Maksutov reflector / KAF 1402ME / Clear / 60.0
2020-11-16 06+16 MicroObservatory located at Whipple Observatory / Maksutov reflector / KAF 1402ME / Clear / 60.0
2020-10-19 44235 MicroObservatory located at Whipple Observatory / Maksutov reflector / KAF 1402ME / Clear / 60.0
2020-05-29 24520 MicroObservatory located at Whipple Observarory / Maksutov reflector / KAF 1402ME / Clear / 60.0
2020-04-15 -05=33 MicroObservatorv located at Whipple Observatorv / Maksutov reflector / KAF 1402ME / Clear / 60.0 h

Figure C3.1.3. Submission status.

An email will be sent to you when your observation has been verified and is on the ExoClock
Observations database — Figure C3.1.4

thank you very much for submitting your observation to ExoClock. It has now been
published at:

https://www.exoclock.space/database/observations/\WASP-
43b_Roger_Dymock_MicroObservatorylocatedatWhippleObservatory Maksutovreflector 2
021-02-21

Best Regards,
the ExoClock admin team

111


https://www.exoclock.space/database/observations/WASP-43b_Roger_Dymock_MicroObservatorylocatedatWhippleObservatory_Maksutovreflector_2021-02-21
https://www.exoclock.space/database/observations/WASP-43b_Roger_Dymock_MicroObservatorylocatedatWhippleObservatory_Maksutovreflector_2021-02-21
https://www.exoclock.space/database/observations/WASP-43b_Roger_Dymock_MicroObservatorylocatedatWhippleObservatory_Maksutovreflector_2021-02-21
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‘@ ARIEL SPACE MISSION

‘Welcome Roger!

This is a preliminary analysis WASP - 43b o
Roger Dymock " (British Astronomical Association)
Copyright Notice
You cannot use this plot and the data on it without the permission of the observer.
The raw data are not available through the website yet. Please contact the observer to T e O ot | S o Eor e gt LoV flectcr (5.0°)
access the raw data and get permission to use them. redicea eitted
102 start! end
Back to $ 1o A
H
. 2 100 =
Upload page | M ons | ExoClock Observations ] ¥
5 og9 E
3 3
= o0
x
2 o97
2 o9 .
E oss
g Joc-01219min
TES %03 min
» 0.025 -
S . .. . . .
£ o0
£-0.025 { aytocorr = 0.30
-0.08 -006 -0.04 -0.02 000 0.02 0.04 0.06 0.08
“roger dymock@nthword.com phase Uploaded: 202162.27

© 2019-2020 ExoClock Project - Privacy pelicy

Figure C3.1.4 Accepted observation

112



3.2 Submitting results to the Exoplanet Transit Database (ETD)

You will need an image of the Field of View of the target. There is a pdf of same listed under
PHOTOMETRY. I load a screen shot into Corel PaintShop Pro and create a jpg — Figure
C3.21

Figure C3.2.1. WASP-43b FOV

Access the ETD , select “‘How to contribute to ETD’ and then ‘on-line protocol’ in paragraph
2. Figure C3.2.2 shows this screen with the exoplanet name and file chosen —
HOPS-PHOTOMETRY_6_APERTURE_2021-02-21 wasp-43b_Clear_60.0s_for_ETD.txt

You do not need to be registered to input to the TRESCA database but, should you wish to,
you can do so here
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@ ETD- Exoplanet Transit Database X Virgin Media ~ Cable Broadband, D' X | +
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(COROE3:b MAG or FLUX. Both geocentric and heliocentric JD must be computed from COORDINATED I Like Page
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m\?:rw b the English Wikipedia site
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:~:E:§: Database and web interface: L. Brat, 2008 oplanet_Transit_Database.
AT See more
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How to cite data from ETD in your scientific paper "

All data available at this site were obtained from published literature or from open on-line =

sources (TRESCA, AXA) and can be used freely for scientific purposes. ‘Cnrren! i~
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" Transit Database service has
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w e | B See more
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Figure C3.2.3 Step 2

If accepting the defaults select ’Compute>’ to go to Step 3 — Figure C3.2.4
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Figure C3.2.4. Step 3

If satisfied with the results select ‘Send protocol to TRESCA database>’ to go to Step 4 -
Figure C3.2.5 (necessary information added)
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&« c

A Not secure
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Figure C3.2.5. Step 4 — completed input

Deliberate mistake in this screen shot of which | was advised later in the process. Longitude

and Latitude must be input to the nearest degree — minute and seconds not required,
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The image of your FOV is added in this step — ‘Append map/reference CCD frame’. Having
done so select ‘! SAVE PROTOCOL! To complete your input - Figure C3.2.6.
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A Not secure
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Figure C3.2.6. Input complete.

The observation then appears in the TRESCA database under ‘New transits in TRESCA”’.
Selecting your observation displays the screen shown in Figures C3.2.7/8/9/10.
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Figure C3.2.7. Data held in TRESCA database
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Figure C3.2.8. Data held in TRESCA database
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0.75 0.80
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Mid transit JDmid: | 2459266 77595 +

Mid transit HIDmid:
Mid transit - UTC: |2021-02-2106:37:22
Transit duration; 70.7 +/-47
Transit depth: | 0.0395 +/-0.0034
Submitted data: geocentric based on UTC

Identification chatt:

Show in ETD

(helcor = 0.00541)

x Virgin Media - Cable Broadband, 0 X | +

Figure C3.2.9. Data held in TRESCA database
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e @

Show in ETD
Sun & Jupiter scale, i=90°
Rp:|0.93 +/- 0.08 Ry, 1.103 945" %06 Ry,
R=:|0.598 +/- 0.038 Rgp, fixed, errors included in i
A:|0.0142 +/- 0.0004 AU fixed, errors included in i *
Per: | 0.813475 days fixed
i:[82.6 +/-1.1° 82.10 _ gajp597 1271380
Catalogue geometry Measured geometry

Figure C3.2.10. Data held in TRESCA database
After review your observation will appear in the ETD database.

Roger Dymock
Assistant Director ARPS Exoplanets Division
2020 July 14
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