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Amateur Detects Exoplanet Transit
By: Robert Naeye | September 3, 2004

F REEéBOOK Download Your Free
Astrophotography Primer
Afr}mphOtog raph y Now from Sky & Telescope!

On August 24th, a team of professional

astronomers announced the discovery of TrES-1,

Amateur Detects New Transiting Exoplanet
By: Robert Naeye | July 7, 2005

an extrasolar planet that transits its host star. Just
8 days later, an amateur astronomer from Landen,

Belgium detected a transit of the same planet. The

discovery highlights the growing capabilities of A day before an international team announced a new

transiting planet orbiting the star HD 149026 on June

amateur astronomers and proves that amateur

. o . 30th, California amateur astronomer Ron Bissinger

astronomers can, in principle, discover an ) )
detected a partial transit of that planet. He also detected

exoplanet by the transit method. . . ) .
partial transits during the next two opportunities,

allowing him to produce a composite light curve of an
Tonny Vanmunster used a Celestron C-14

telescope and an SBIG ST-7XME CCD camera
(without filters) at his private CBA Belgium
Observatory to detect the TrES-1 transit. The
telescope rested on an Astro-Physics AP1200 GTO

entire event. This new find, HD 149026b, is now the

third transiting exoplanet detected by amateurs.

"Ron’'s data are of excellent quality,” says professional
astronomer Gregory P. Laughlin (University of California,

This artist conception depicts a Jupiter-size . N h ]
planet transiting its host star at a close mount. The planet began crossing the star's disk at This artist's rendition showvs the size of Santa Cruz), who is a member of the team that

of six stars that 21 hours, 13 minutes Universal Time on September HD 149026b as it crosses ‘h; fac

discovered the new planet. Laughlin has also helped
are transitec have been 1st, just when the transit was predicted to the star's I|L|ht bare organize the Transitsearch.org network to enable

UL i"m"‘:}[lg including the recently commence. The event lasted about 3 hours and detectable by amateur astronomers. amateurs like Bissinger to detect such events. At the
discovered planet Tr -

S&T illustration by Steven A. Simpson. ended right on cue. The star's brightness dipped

distance. Astro 'm rs kne

Painting by Lynette Cook. time the planet's discovery was announced, Laughlin
) ; : redicted that amateurs would detect the transits, but
by about 0.03 magnitude during the transit, or . P o ’

he also noted that this planet was much harder to detect than the other two transiting exoplanets,

roughly 3 percent. Using software he wrote HD 209458b and TrES-1. The new discovery thus highlights the increasing prowess of amateur
himself Vanmunster monitored the progress of the transit in real time on his computer. e




Amateurs Detect Possible Exoplanet Ringlike Structure
By: Robert Naeye | January 3, 2005

f]lv]<]=]+ 0

Amateur astronomers may have discovered a
ringlike structure around an extrasolar planet. The
Hubble Space Telescope will reveal whether the
obsel
disco
error.
collal
of am
data,

resea

The

Lyra by a team of professional astronomers led by
Roi Alonso (Astrophysical Institute of the Canary
Islands) and announced on August 24, 2004. The

team was able to detect

This artist conception depicts a Jupiter-size

Tiny Telescope Finds Big Planet
By: Robert Naeye | August 26, 2004

Until now, all of the 125 or so known extrasolar

planets were discoverad with large telescopes

distant star using mostly off-the-shelf equipment

and a 4-inch Schmidt telescope. In fact, team

LEIE-JLUI.."‘S QI TNISTLWNITu Il UFLILJ mi wur<c t:ﬂ.lﬂ':j": i

An artict Aanirte tha nowldv Aicrruorad

the planet with only a

his Colorado home.

4-inch telescope because it periodically crosses the

transits, which occur once per orbit with clocklike reqularity. Many of these amateurs submitted their
data to professional astronomers Aaron Price of the American Association of Variable Star Observers
(AAVSO), and Greg Laughlin {(University of California, Santa Cruz) and Tim Castellano (NASA/Ames
Research Centers), who organized Transitsearch.org. Laughlin and Castellano are working with the
AAVSO to form a global network of amateurs to observe exoplanet transits.

In late September, retired professional astronomer
Bruce Gary in Arizona and amateur astronomer Joe
Garlitz in Oregon noticed that TrES-1"s 12th-magnitude

host star apparently brightens shortly before and after €
each transit. Such effects had not been seen before in E

large gaseous cbject orbiting within just a few
million kilometers of its parent star. The planet's
existence was betrayed by a slight drop in the
star's brightness that occurs whenever the planet
crosses directly between it and Earth. The
discovery heralds the coming of a new era when
small telescopes doing wide-field surveys will
pinpoint new exoplanets through similar transits.

Raoi Alanzo (Astronhveical lnstitute of the Canaries)
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DIY Exoplanet Detector

You don’t need a high-powered telescope to spot the
signature of an alien world

By David Schneider

P »l o) 004743

How to Detect an Exoplanet With a DSLR

H I.I IEEE Spectrum
I3 Subscribe JETY .
- 287,161 views

Add to Share  see More 1l 2003 137
-

Photo: David Schneider Published on 1 Dec 2014 _ ) . )
Star Track: The rotation of the Earth causes stars to continuously shift position in the You don't need a high-powered telescope to spot the signature of an alien world. Read more: http://spectrum.ieee.org/geek-life/ha...

sky. Detecting the subtle signs of the existence of an orbiting exoplanet requires E:::;:" :;’;Zerd&; E;::t:jeloliZerme
compensating for this shift. To do that, | built my own hinged “barn door” tracker.
SHOW LESS
COMMENTS - 87



.AAVSO

American Ass'bciation' of Variable Star Observers

. . . ’ .

Observing Exoplanet Transits With Digital SLR Cameras

Colin Littlefield
Abstract

L ad

Exoplanet Transit Photometry with DSLR

Log in to post comments Last post 2 posts / 0 new

Sun, 01/04/2015 - 11:17 #
kabsma Exoplanet Transit Photometry with DSLR
| recently took images of Exoplanet Tres-5b Transit with my Canon 4500 and an
orange filter by Optec. | was looking for a "blue blocking™ : - e y in his
book "Exoplanet | ing for Amateurs”. This filter clearly blocks the blue wavelengh as it does not start
letting light through until around 500nm and it is available in a 48 mm size which is what my set up requires.

My results compared very favorably with the observed/published depth and time of transit figures posted on

Exoplanet Transit Database .

n to post comments

Mon, 01/056/2015 - 15:22
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Exoplanet Transit Database
http://var2.astro.cz/ETD/

Variable Star and Exoplanet Section

of Czech Astronomical Society

= w0

TRESCA

ETD Exoplanet Transit Database

http://var.astro.¢cz/ETD

Known . What's new: | Archive
transiters: ETD - Exoplanet Transit Database
CoRoT-1D Chbservers community | How to contribute to ETD | Model-fit your data | Transit predictions | ETD-E |
i KEPLER Transit predicticns | KEPLER Candidates - EXoplane...
CoRoT-10 b 41K likes
CoRoT-11 b « Ohserving campaign: Photometric monitoring of B Pictoris b
Validity from March 1, 2017 till March 31, 2018, by Iva Laginja, Leiden Observatory, Netherlands,
CoRoT-12 b laginja@strw. leidenuniv.nl
] Like Page
CoRoT-13 b ETD is here to suply quickly and easily the list of all ever observed transits of transiting

exoplanets to observers and researchers.
CoRoT-1T7 b

- L . ) o Be the first of your friends to like this
Our database administrators are periodically checking for new transits - both in literature and

CoRoT-18 b in on-line internet sources. Each transit is stored with complete citations, link to the paper / on- H ﬁ LE-
line source URL. =

CoRaoT-19 b
For each exoplanet, there is available graphical ocutput of relations:
CoRoT-2b - transit TIMINGS vs. EPOCH ETD - Exoplanet
- transit DURATION vs. EPOCH Transit Database
CoRoT-20 b ~transit DEPTH vs. EPOCH and about 3 years ago

T T T T D T



2 http:/fvar.astro.cz/ETD/

p~-cC (2 ETD - Exoplanet Transit Dat...

Qatar-4 b
Qatar-5 b
TrES-1b
TrES-2 b
TrES-3 b
TrES-4 b
TrES-5 b
WASP-1 b
WASP-10 b
WASP-100

(=

WASP-101

[=x

WASP-102

[=n

WASP-103

[=x

WASP-104

[=n

WASP-105

(=

WASP-106

[=n

WASP-107

(=

WASP-103

[=x

WASP-109

(=

WASP-110

[=x

WASP-111

[=n

WASP-112

[=x

WASP-113

[=n

WASP-114

(=

WASP-117 b
WASP-118 b
WASP-119 b
WASP-12 b
WASP-120 b
WASP-121 b
WASP-122 b
WASP-123 b

215 | WASP-127 b Sex 1|2015-08 2015-08 27. Jul 2016 (582)
216 | WASP-129 b Cen 2015-01 2015-01 05. May 2016 (665)
217 | WASP-13 b Lyn 23 | 2008-01 2015-03 18. Aug 2015 (925)
218 | WASP-130 b Cen 1|2014-09 2014-09 17. Apr 2015 (683)
219 | WASP-131 b Cen 1|2014-09 2014-09 17. Apr 2016 (683)
220 | WASP-132 b Lup 1|2014-02 2014-02 17. Apr 2016 (683)
221 | WASP-133 b Mic 1|2015-04 2015-04 05. May 2016 (665)
222 | WASP-136 b Cet 1|2014-04 2014-04 27, Jul 2016 (582)
223 | WASP-138 b Cet 2| 2015-10 2016-10 27. Dec 2016 (428)
224 | WASP-139 b En 1|2015-06 2015-06 17. Apr 2015 (683)
225 | WASP-14 b Boo 44 | 2007-12 2016-03 28. Apr 2016 (671)
226 | WASP-140 b Er 2| 2014-09 2017-01 12. Jan 2017 (412)
227 | WASP-141 b Er 1|2014-12 2014-12 17. Apr 2016 (683)
228 | WASP-142 b Hya 1|2014-12 2014-12 17. Apr 2015 (683)
229 | WASP-15 b Cen 7 | 2008-04 2016-07 27, Aug 2016 (550)
230 | WASP-151 b Psc 1|2016-12 2016-12 07. Nov 2017 (113)
231 | WASP-153 b Lyr 1| 2004-05 2004-05 07. Nov 2017 (113)
232 | WASP-156 b Cet 1| 2008-07 2008-07 07 Nov 2017 (113)
233 | WASP-157 b Vir 1|2015-08 2015-08 18. Mar 2016 (713)
234 | WASP-16 b Vir 16 | 2008-04 2016-06 27. Aug 2016 (551)
235 | WASP-167 b Cen 1|2013-10 2013-10 14. Jun 2017 (259)
236 | WASP-17 b Sco 23 | 2006-06 2016-06 27, Aug 2016 (551)
237 |WASP-18 b Phe 13 | 2007-04 2011-10 24, Oct 2011 (2320)
238 | WASP-19 b Vel 26 | 2008-11 2016-12 12, Jan 2017 (412)
239 | WASP-2 b Del 122 | 2006-09 2016-09 27. Dec 2016 (428)
240 | WASP-20 b Cet 1|2014-09 2014-09 29, Oct 2014 (1218)
241 | WASP-21 b Peg 17 | 2008-10 2016-10 27. Dec 2016 (428)
242 | WASP-22 b Eni 2008-11 2008-11 12, Apr 2010 (2880)
243 | WASP-23 b Pup 6| 2010-05 2016-12 12, Jan 2017 (412)
244 | WASP-24 b Vir 27 | 2009-08 2016-07 27. Aug 2016 (551)
245 | WASP-25 b Hya 2010-03 2016-05 27, Aug 2016 (551)
246 | WASP-26 b Cet 2009-10 2016-10 27. Dec 2016 (428)
247 | WASP-28 b Psc 19 | 2009-10 2016-10 27. Dec 2016 (428)
248 | WASP-29 b Phe 2| 2007-05 2010-09 03. Oct 2011 (2341)
249 | WASP-3 b Lyr 152 | 2007-02 2016-08 27, Aug 2016 (550)
250 | WASP-31 b Crt 8| 2009-12 2016-03 18. Mar 2016 (712)
251 | WASP-32 b Psc 23 | 2009-11 2016-10 27, Dec 2016 (428)
252 | WASP-33 b And 146 | 2007-03 2016-12 12, Jan 2017 (412)
253 | WASP-34 b Crt 5 | 2008-06 2011-06 29, Jun 2011 (2436)
254 | WASP-35 b Er 12 | 2010-11 2016-01 08. Feb 2016 (751)




Known transiters:
CoRoT-1b
CoRoT-10 b
CoRoT-11 b
CoRoT-12 b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3 b
CoRoT-4 b
CoRoT-5b
CoRoT-6 b
CoRoT-8 b
CoRoT-9 b
EPIC 218916923 b
EPIC 228735255 b
EPIC-203771093 b
EPIC-203771098 ¢
EPIC-210957318 b

worldwide continvously growing

ET D ’ Exoplanet Transit Database

http://var.astro.¢z/ETD

# OF : LAST CHANGES (DAYS)
0BIECT const | *OF | TIME SPAN FROM - TILL LAST CHANGES (DA
1| wasp-a6 b Ind 19| 2010-07 2016-08 27. Aug 2016 (550)
RA DE PERIOD (d) | EPOCH V (mag) |DEPTH (mag) |DURATION (min)
2114 56.86 |-55 52 16.1 11.43037 | ||2455392.31553 | |12 0.0204 100.4

= Show transit predictions for next 365 days

Plot user data ...

Exoplanet Tranzit Databasze: 0-C ws EPOCH

WASP-4G6 b
o.01fF
3
]
1
=
o.00f &
-0.01f

M = 53392.531553 + 1.43057 * E

'.. b ‘. b :
L

data quality
indicator

& | -best
| |




HAT-P-49 b
HAT-P-5 b
HAT-P-50 b
HAT-P-51 b
HAT-P-52 b
HAT-P-53 b
HAT-P-54 b
HAT-P-55 b
HAT-P-56 b
HAT-P-57 b
HAT-P-6 b
HAT-P-65 b
HAT-P-66 b
HAT-P-67 b
HAT-P-7 b
HAT-P-8 b
HAT-P-9 b
HATS-1 b

HATS-11 b
HATS-12 b
HATS-18 b
HATS-19 b
HATS-20 b
HATS-21 b
HATS-22 b

it M LR LY e B ] | 1 .I-':-I":.""I‘ﬂil.’".‘.“‘ | LY e LY
15 56895.63537[1051 [0.0010 |[99.7 +/- 1.3 [27.4+/-32 |1 Eduardo Fernandez-Lajtis, 2015-07-22
+/- 0.0003 w Romina P. Di Sisto
TRESCA
14 56895.63537|1051 |0.0010 |[99.7 4+/- 1.3 [27.4 +/-32 |1 Eduardo Fernandez-Lajis, 2015-07-22
+/- 0.0003 Mra#™ |Romina P. Di Sisto
TRESCA
13 56885.62348[1044 [0.0017 [91.1 4/-21 [23.4 +/-0.8 |Clear Masek M., Horikova K., 2014-08-25
+/- 0.00049 M, JuryZek J.
o TRESCA
12 56882.76549(1042 [0.0044 [89.9 4/- 2.7 [23.9+/- 1.2  |Clear Masek M., Horikovd K., 2014-08-20
+/- 0.00065 Wy P | JurySek J.
TRESCA
11 56609.56583|551 [0.0054 |[97.6 4+/- 1.1 [20.8 +/- 0.4  |Clear Schneiter M,, Villarreal C., 2014-02-06
+/- 0.00027 V Colazo C.
TRESCA
10 56589.54108(537 [0.0059 |[99.3 4+/- 1.3 [21.9 +/- 0.5 |Clear Schneiter M,, Villarreal C., 2014-02-06
+/- 0.00031 A ra® | Colazo C.
TRESCA
9 56520.87966|7533 [0.0022 |94.4 4/- 29 [23.6 +/- 1.1 |Clear ] Evans P. 2013-08-21
+{- 0.00067 W TRESCA
8 56510.86748|782 |0.0026 [99.2 4+/- 2.8 |23 +/- 0.9 Clear ]  |Evans p. 2013-08-09
+/- 0.00067 W TRESCA,
7 56227.65544|584 [0.0038 [102.4 +/- 2.6 [23.4 +/- 0.9  |Clear Colazo C. A. 2012-11-05
+/- 0.00062 "'"'“'-#n,-:“"- TRESCA
3 56134.67559|513 [-0.0020 [95.8 +/- 0.7 [21.7 +/- 0.3 [Clear Schneiter M, Colazo C. 2012-07-26
+{- 0.00016 =N | TRESCA
5 56130.38846(515 [0.0020 |103.1 +/- 1.8 [238+/-05 |R Saver T. 2012-07-26
+/- 0.00042 e, A" |TRESCA
4 56108.92681|501 [-0.0041 [102.6 +/- 3.8 [23.2 +/- 1.3 |[Clear Evans P. 2012-07-13
+/- 0.00091 w- TRESCA
3 55757.06159|255 [0.0017 [91.2 4+/-4.2 [23.7+/-15 |1 Curtis I. 2011-07-26
+/- 0.00098 W TRESCA
2 55742.76385|245 |0.0077 [102 +/- 8.5 |15.6 +/- 2 B . De Pree, Makely, gruber 2011-07-25
+/- 0.00212 ‘ﬁw TRESCA
1 55392.31553|0 0.0000 |[4+/- +/- 2011-05-17

+/- 0.0002

D. R. Anderson et al., 2011
D. R. Anderson et al., 2011




CoRoT-1b

CoRoT-10 b
CoRaT-11 b
CoRoT-12 b
CoRaT-13 b
CoRaT-17 b
CoRoT-18 b
CoRaT-19 b

CoRaT-2 b

CoRoT-20 b

CoRoT-3 b
CoRoT-4 b
CoRoT-5b
CoRoT-6 b
CoRoT-8 b
CoRoT-9 b
ERIC

218916923 b

ERIC

228735255 b

EPIC-

203771098 b

EPIC-

203771038 ¢

EPIC-

210957318 b

EPIC-

44T

KEPLER Transit predictions | KEFLER Candidates

Observers community | How to contribute to ETD | Model-fit your data | Transit predictions |

Your ELONGITUDE (in deg): 0° - 360°

Your LATITUDE (in deg): 9p° - g° - -90°

submit

2018-02- 27, 28,
2018-03- 01, 02, 03, 04, 05, 06, 07, 05, 09, 10, 11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30,

User defined time span: From: [YYYY-MM-DD | Till: [YYYY-MM-DD_| | Show |

Available predictions: (UT evening date)

Transits predictions for ELONGITUDE: 33.9° and LATITUDE: -16.4°

ETD - Exoplane...
41k likes

I Like Page

Be the first of your friends to like this ~
B s bikle B8

ETD - Exoplanet
Transit Database

OBJECT BEGIN CENTER END D v DEPTH Elements
(uT/h,A) (DD.MM.UT/h,A) (UT/hA) (min) (MAG) (MAG) Coords Dear observers, Exoplanet
Transit Database is back on-
WASP-35 b 15:18 09.03. 16:50 18:22 184 10.95  0.01%94 giﬁ{-ﬁg;%ieﬁﬁ% linel
Eri 77°.M 68°, NW 43°, W 05 - )
' ! DE: -08 13 47.2 You can use all its features as
HAT-P-50 b 15118 09.03. 17:08 18:59 22046 11762 0.0065 36285:50553+3.1220105° usually. Sorry for long
CMi 35°NE 55°,NE 59°,N RAig7 22132 shutgown.
: http://var2.astro.cz/ETD
WASP-121 b 17:34 09.03. 19:01 20:28 173.23 10.44 0.0167 36633.70832+1.2749255°€
Pup 70°5 64°,SW 49°,5W $ 07 10 24, ]
P ' DE: -35 05 505 ETD - Exoplanet T
. v
WASP-13 b 17:09 09.03. 19:06 21:02 233 10.51  0.0087 5%43L6161-2350087 Observers community |...
Lyn 25°ME 37°,N 36°,N RA 03202070
_ N Current statistics:
WASP-43 b 18:43 09.03. 19:17 19:52 69.5 12.4 0.0289 55528.86774+0.813475°E (1. 3 2018)
Sex 58°E 66°,E 73°,NE e eia
# of objects: 326
HATS-51 b 17:57 09.03. 19:37 21:17 199.3 12471 0.0110 3704200405:3.3488702° # of transits: 6742
CMa 77°,5W 58°,SW 36°,5W RA: 08 512340 = PP
WASP-82 b 17:20 09.03. 19:49 22:19 209.09 101 0.0068 36157.9858-2705782° 1 1527
Cri 55°,NW 22°,W -14° W DE: +01 53 38.1 2 1089
' i . 3 2605
KELT-4A b 18:40 09.03. 20:24 22:08 207.76 9.98 0.0127 56193.2915+2.9895536*E
I I i, 4N D0 15 44




CoRoT-12 b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3 b
CoRoT-4 b
CoRoT-5 b
CoRoT-6 b
CoRoT-8 b
CoRoT-9b

ERIC
218916923

EPIC
228735255

EPIC-
203771098

EPIC-

203771098 ¢

EPIC-
210957318

EPIC-
211089792

EPIC-
212110888

5J1214 b

AT . e

RA (J2000): 10 19 38.01, DE (JZ2000): -09 48 21.9,

YV =12.4 mag, dV

Per = (0813475 (d, TO{HJD) = |24E-5£-28 BETT4

0.0289 mag, duration = 69.5 minutes
compute

15" » 15" image from the Digitized Sky Survey at the 5T5cI Archive.

i Like Page

o B i B

ETD - Exoplanet [}

Transit Database
Dear observers, Exoplanet
Transit Database is back on-

linel

You can use all its features as
usually. Sorry for long

shutdown.

http://ivar2 astro.cz/ETD

B ETD- Exoplanet Ti

Observers community |...

Current statistics:

(1. 3. 2018)

# of objects: 326
# of transits: 6742

DQ

# of transits

1

1527

1089

2605

300

2
3
4
5

712

Your ELONGITUDE (in deg): 0° - 360° [ submit |
submit

N . -




The STScl Di

nS://arc

The STScI Digitized Sky Survey

NOTE: To obtain target coordinates for HST Phase 2 proposals,
select the HST Phase 2 {GSC2) survey option.

itized Sk
ive.stScil.edu/caql

gln/d

urve

Ol

[ New! |Help | FAQ | ©

' | Acknowledging DSS | Other DSS Sites | Archive | STScl |

Get an Object's Coordinates

Object name [wasp46b x]| GET COORDINATES || Clear |
Get coordinates from ® SIMBAD O NED

Retrieve an Image

Retrieve from

POSS2/UKSTU Red
POSS2/UKSTU Blue #~
POSS2/UKSTU IR
POS51 Red

POS351 Blue

Quick-V LY
HST Phase 2 (GSC2)

(detailed information about the Surveys)

RA | | Dec | |[J2000 V]
Height (150 (max: 60.00 Width [15.0 (max: 60.0) arcminutes
File format |FITS | Compression (FITS only) | None W

[] Save file to disk (instead of displaying)

HST Field of View Overlay (1st generation GIF only): [ NONE = w
Roll angle (V3): |_ |
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aJ4 30 o
HAT-P-1 b
HAT-P-

10/WASP-11 b

HAT-P-11 b
HAT-P-12 b
HAT-P-13
HAT-P-14
HAT-P-15

b
b
b

HAT-P-16 b

HAT-P-17 b

HAT-P-18 b

HAT-P-19 b

HAT-P-2 b

HAT-P-20 b

HAT-P-21

HAT-P-22

HAT-P-23

HAT-P-24

HAT-P-25

L = = = =

HAT-P-26
HAT-P-

2TIWASP-40 b

HAT-P-28 b
HAT-P-29 b
HAT-P-3 b

Tmid (HID)

2458182.423
2458183.237

2458186.491
2458187.304

2458190.558
2458191.371

2458195.439
2458196.252

2458199.506
2458200.320

TansIts Predictions Tor NEAT Job days.

ELONGITUDE: 33.9° and LATITUDE: -18.4°

BEGIN (UT/h,A)

04.03 21:34 (79°, NW)
05.03 17:06 (31%,E)

08.03 23:11 (56°,W)
09.03 18:43 (58% E)

13.03 0:48 (30°,W)
13.03 20:20 (80°,N)

17.03 21:57 (64°,W)
18.03 17:28 (49°,E)

21.03 23:34 (38°,W)
22.03 19:05 (74°,NE)

CENTER (DD.MM. UT/h,A)

04.03.
05.03.

08.03.
09.03.

13.03.
. 20:54 (79°,NW)

13.03

17.03.
18.03.

22.03.
22.03.

22:09 (73°,NW)
17:40 (39°,E)

23:46 (47°,W)
19:17 (66°,E)

1:23 (22°,W)

22:31 (57°,W)
18:03 (57°,E)

0:08 (31°,W)
19:40 (79°,NE)

.| Observable.

END (UT/h,A)

04.03 22:44 (65°,W)
05.03 18:15 (48° E)

05.03 0:21 (40°,W)
09.03 19:52 (73%,NE)

13.03 1:58 (13°,W)
13.03 21:29 (74°,NW)

17.03 23:06 (49°,W)
18.03 18:38 (65°,E)

22.03 0:43 (23°,W)
22.03 20:15 (80°,N)




Known
transiters:

CoRoT-1b
CoRoT-10 b
CoRoT-11 b
CoRoT-12 b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3 b
CoRoT-4 b
CoRoT-5b
CoRoT-6 b
CoRoT-8 b
CoRoT-9 b

ERIC
2185916923 b

ERIC
228735255 b

EPIC-
203771098 b

ETD ' Exoplanet Transit Database

http://var.astro.¢z/ETD

ETD - Exoplanet Transit Database

Observers community | How to contribute to ETD | Model-fit your data | Transit predictions |
KEFLER Transit predictions | KEPLER Candidates

step 1 /5

INSTRUCTION: In the first step, just select an exoplanet and load data file with observation.
Also select if data are in geocentric or heliocentric JD and specify, if brightness is given in
MAG or FLUX. Both geocentric and heliocentric JO must be computed from COORDINATED
UNIWVERSAL TIME (UTC) with leap seconds included (common time in your PC / notebook).

Choose exoplanet | WASP-43 b Sex I|'\-"'|

Data file with observation:
Required 3 columns: J0, MAG, ERROR. Other columns are ignored.
Columns must be separated by space or TAB.

Browse. .

1D format: ® geqcentric ) heliocentric {both based on UTC)

® in magnitudes ' in flux

Continue =

Brightness column:

Model light curve fitting procedure: 0.Pejcha, 2008 (read description).
Database and web interface: L. Brat, 2008

Credit & Contact

What's new: | Archive

ETD - Exoplane...
4.1k likes

I Like Page

Be the first of your friends to like this
a5 HET

ETD - Exoplanet
Transit Database

Dear observers, Exoplanet
Transit Database is back on-
linel

You can use all its features as
usually. Sorry for long
shutdown.

htip:/ivar2 astro.cz/ETD

ETD - Exoplanet Th

QObservers community |...

~

b

Current statistics:
(1. 3. 2018)

# of nhiacts: 326
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Phil Ewvans

JOmid: ©.526356

0.7z

Reziduals tmag - Fit)

0.82
J0 (2456820 + }

S = 3.0 mmag.

ro = 1.16 datasmin.

087 0.92

on =2

ol
1‘|-ﬁlf"'l— .f

Yzdusha hmota

Original data

Trend renoved

1.0 "
——-lq_-_h-
1.50F .
H ‘-l
1.90F \
2,300 ! . ! !
0.72 0.77 0.82 0.87 0,92

Stied tranzitu JDmid:

Stied tranzitu HIDmid:

Stred tranzitu - UT:
Délka tranzitu:

Hloubka poklesu:

Submitted data:

|2456E‘-2I1823I32 +/- 0.00053

|245682[I.82636 +-0.00058

| (helcor = 0.00274)

|2CI14-DE-12 07:46:00

11656 +/- 2.1

| minut

0.0272 +/- 0.0006

|mag

heliocentric based on UTC

Identifikagni mapka:

]

Zobrazit tranzit v ETD

Zméfena geometrie systému

katalogove ddaje

S parametry

Sun & Jupiter scale, i=90*

Ra: |1.21 +/- 0.07 Rawp

1.397 001" Rawp

Re:]0.91 +/- 0.05 Rzun

fixed, errors included in i

£:10.0403 +/- 0.0005 AU

fixed, errors included in |

3.052394 days

fixed

i:|87.3+/-1°

B8.30 nasaa T e

Catalogue geametiy

Meazured geametry



@ ETD - Exoplanet Transit Databa... m TRESCA chservers

Satellite Westall Private Observato

[ station list

Stefanik observa
ETD admin

ALTAN Observa.,
ETD admin

ABObservatory
ABT Metius

Abweiler
observatory

Acton Sky Portal

Adam Bichner

{mobile kit)

AGO Modra
(MPC 118)

Allegheny
Observatory

Alnair observato

Ambacht
observatory

Andrea Di
Antoniogobserva

Apricot Backyard
Observatory

Astrofels
Observatory

Chierry Laurel Dr, Clayton, MC, 27527, USA — i A : o Astronomical
: “a e Centre di
Montecatini Val
Cecina

Astronomical
Observatory,
University of Sie

ATA®F.Fuligni
observatory DOG

Ay-sur-Moselle
[mobile kit)

ABEM Commerce

) Obserservatory
Equipment: 12" Meade LX200GPS . .

Observer: TS Tan Bavarian Public




Differential magnitude

Capturing images

* Start 1 hour before transit (after o o
AStrOnomlcal TWlIlght)  _'ZMASS.135..037-"—'.10.—[]54814.5 .

* Take as many pictures as you can
* Finish 1 hour after transit

'002 | T T T | T |

-0.01 | . =

0.00 |- =—

0.01

0.02 -

0.03 | AL .

0.04 | 1 | ] ) | ) ! |
16:48 18:00 19:12 20:24




Capturing images

Sky flats - used to remove variations in pixel sensitivity and effects of dust (20 images)
NB: Any length of time but do not exceed CCD response

Dark frames - used to remove thermal noise from an image (20 images)

NB: Same length of time as star pictures

Bias frames - used to remove electronic noise from the instrument (20 images)

NB: Zero time




o)
—
4
O
N
S
v
o
S
£
-
O
O
=
3
Q
ad




— T
| £| Aperture Photometry Tool, v. 2.4.9

APT File Edit View Tools Help

| Open Image | FITS Header Thumbnail | ‘ About & Help | Exit
stretch (D.N_): +26411 | Upper bound of  stretch (D.N.): | +3223 9
|0 39%/99 7% [~] |

Adjust stretch max_ (percentile of set range):

Lower bound of

| Stretch to Bounds Image Histogram

Adjust stretch min. (percentile of set range):

! T

0 20 100 0

Linear Stretch

| Stretch-Type Toggle

Click on Big Button on Right to Change
Aperture Attributes & Photometry Radii:
Aperture Slice

101 0/0-=Alter

Source Scatter

Fadial Profile

Sky Scatter
Sky Histogram

Hide Aperture

Curve of Growth
VALUES UNDER CURSOR

Color-Table Toggle

Magnify Image [1]

Pixel (X, ¥) =
(R.A, Dec.) =
Pixel value =

61.5
MIA, NIA
+2806.7 D.N.

APERTURE MEASUREMENT S

Aperture (X, Y) =

186/

51}::‘

Snap
186.07, 60.67
MIA, NIA
+1.353e+06 D.M.

Centroid (X, ¥) =

Centroid (R.A_, Dec ) =

Counts in aperture =
APERTURE-PHOTOMETRY RESULTS
Photometry data units: DM
Sky background (model) = +2756.1 (B)
Sky scale, sigma = +41.139, +41.124

By W 10x O 20x
+482473
+1068.7

-14.2087 .

+0.0024 a

Magnify: @ 1x o Bx 2 10x% 2 20% Find Aperture
— [ T 1T 1 1

Image: [1] Untitled204 fit [1:1] (primary image)

Source intensity (sky subtracted) =
Source uncertainty =

Magnitude {dimensionless) =

Mag. uncertainty (dimensionless) =

More Settings Fecompute Photometry Blink Refresh 1

Save Results List Results Plot Results

Source List PickiZap Screenshot
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E‘ = N CHART TOOLS waspd1b 1.xlsx - Excel -
HOME INSERT PAGE LAYOUT FORMULAS DATA REVI VIEW DEVELOPER ADD-INS DESIGN FORMAT Sign in
' [M] A (W] [ X] )c] JA 3 aes

g{’c”t 11 - A A 2y Wrap Text General E Normal Bad Good eutra futosum H

Paste 8 Copy ) u Q « A~ &= 3= Merge & Center o 9 R Conditional Format as @ Input MNote J Insert Delete Format o Sort & Find &

- Format Painter Formatting - Table - - - & Clear~ Filter = Select =

Clipboard [F} Font Alignment Mumber Styles Cells Editing

Chart1 - Fx
A B C D E F G H I J L [t M o] F Q R 5 T u v W X ¥ z AN AB AC AD AE AF AG Al

1 [Image T(ID) WASP1G Refd Refd Refa Reff Ref7 Wal-5 LINE 2456787.16000000 2456787.18000000 2456787.20000000 2456787.22000000 2456787.24000000 2456787.26000000 2456787.28000000 2456787.30000000 245678732000000 2456787.34000000 245678736000000

2 204 2456787.18435185 -13.581 -12.2416 -14.0218 -12.9585 -14.18%4 -0.1889 -0.1789 020 O

3 205 2456787 1B4BR425 -13.6083 -12.2483 -14.0264 -12.9642 -14.1964 -0.1864 -0.1789

4 206 2456787.18539351 -13.6135 -12.2546 -14.037 -12.9643 -14.1577 -0.189 -0.1789

5 209 2456787.1B674768 -13.606| -12.2269 -14.031 -12.9681 -14.1932 -0.168 -0.1789 018 - .

[ 214 2456787.18909722 -13.6185 -12.2264 -14.0366 -12.9752 -14.2114 -0.1734 -0.1789 . . .

7 215 2456787.18954861 -13.6241 -12.24% -14.0408 -12.8632 -14.2137 -0.1768 -0.1789 “‘, " .. . -

g 218 2456787.19086805 -13.6382 -12.2568 -14.0488 -12.9684 -14.2261 -0.1719 -0.1789 018 . L] . . s * ety ' w .

9 223 2456787.19356481 -13.6491 -12.2653 -14.0665 -13.0022 -14.2333 -0.1715 -0.1789 . . ) . . o (s Y .

10 225 2456787.15447916 -13.6402 -12.2831 -14.0638 -12.9914 -14.2338 -0.1755 -0.1789 . .‘, . L ’: - .

11 228 2456787.18584480 -13.6498 -12.2628 -14.0654 -12.991% -14.246% -0.1748 -0.1789 017 i ‘e . * . * 3

12 229 2456787.19629629 -13.6457 -12.2518 -14.0667 -12.9954 -14.2435 -0.1764 -0.1789 L] . . %

13 230 2456787.19674768 -13.6372 -12.2488 -14.0611 -12.9846 -14.24 -0.1786 -0.1789 ‘. . .

14 231 2456787.19723379 -13.6444 -12.2785 -14.0604 -12.9877 -14.2388 -0.1737 -0.1789 . . . o - . . : . :‘éo .

15 234 2456787.19831018 -13.649 -12.2683 -14.0674 -13.0043 -14.2427 -0.1793 -0.1789 . . " ’( . . . . . Q” Lol

16 235 2456787.19878472 -13.6484 -12.2704 -14.0739 -13.0027 -14.244 -0.1663 -0.1789 L LY e e, Wt e et

17 238 2456787.20009259 -13.6532 -12.2452 -14.0733 -13.0088 -14.2447 -0.1602 -0.1789 ) - " .y . ' .

18 239 2456787 20055555 -13.6553 -12.2737 -14.067 -12.9911 -14.2442 -0.1761 -0.1789 015 ¢ - - .

19 240 2456787.20112268 -13.6602 -12.2713 -14.0689 -12.9884 -14.257 -0.1701 -0.1789 . -

20 244 2456787 20287037 -13.662| -12.3006 -14.0732 -13.0244 -14.2503 -0.1694 -0.1789 e *

il 246 2456787.20378472 -13.6614 -12.306 -14.072 -13.0114 -14.2535 -0.1699 -0.1789 0as

22 245 2456787.20508101 -13.6534 -12.255% -14.0811 -12.9984 -14.24594 -0.1538 -0.1789

3 250 2456787 20557870 -13.6634 -12.2867 -14.0761 -13.0037 -14.2531 -0.1592 -0.1789

24 251 2456787.20603009 -13.6651 -12.2776 -14.083 -13.0001 -14.2528 -0.1515 -0.1789 013

25 252 2456787.20651620 -13.6598 -12.276 -14.0811 -13.0186 -14.2564 -0.1608 -0.1789

26 258 2456787.20914351 -13.6604 -12.2941 -14.0753 -12.9974 -14.2581 -0.1562 -0.1789

27 259 2456787.20958333 -13.6603 -12.2665 -14.0851 -12.9975 -14.2601 -0.1521 -0.1789 -0az

28 261 2456787 21048611 -13.6647 -12.2958 -14.0803 -12.9955 -14.2587 -0.1552 -0.1789

29 264 2456787 21177083 -13.6644 -12.2794 -14.0811 -13.0073 -14.2531 -0.1504 -0.1789

30 265 2456787.21221064 -13.661 -12.2843 -14.0745 -13.00594 -14.2524 -0.1603 -0.1789 -011

31 266 2456787.21266203 -13.6603 -12.2914 -14.0761 -13.02 -14.2573 -0.1572 -0.1789

32 267 2456787.21311342 -13.6602 -12.3021 -14.0843 -13.003 -14.2542 -0.1568 -0.1789

33 269 2456787.21399305 -13.6637 -12.2975 -14.0855 -12.9989 -14.26 -0.1526 -0.1789 01

34 270 2456787.21445601 -13.6645 -12.2698 -14.0822 -13.0002 -14.2593 -0.1559 -0.1789

35 271 2456787 21489583 -13.6638 -12.2824  -14.08 -12.9977 -14.2584 -0.1624 -0.1789

36 276 2456787.216599074 -13.6747 -12.2788 -14.0867 -13.0266 -14.261 -0.1536 -0.1789

37 278 2456787 21785879 -13.665) -12.267 -14.0914 -13.0207 -14.2638 -0.1483 -0.1789

38 280 2456787 21875000 -13.6663 -12.2908 -14.0877 -13.0186 -14.2592 -0.1595 -0.1789

39 282 2456787.21960648 -13.6574 -12.3 -14.0814 -13.0197 -14.2648 -0.1558 -0.1789

40 285 2456787.22091435 -13.6578 -12.2892 -14.0754 -13.0108 -14.2561 -0.1577 -0.1789

41 286 2456787.22136574 -13.6665 -12.2685 -14.0825 -13.0258 -14.256 -0.1581 -0.1789

42 287 2456787.2218B0555 -13.6612 -12.2705 -14.0918 -13.0073 -14.259 -0.1456 -0.1789

43 288 2456787 22226851 -13.6729 -12.3063 -14.0788 -13.0265 -14.2539 -0.1654 -0.1789

44 250 2456787.22314814 -13.6627 -12.293 -14.0774 -13.011 -14.2553 -0.1569 -0.1789

45 291 2456787.22362268 -13.6714 -12.3006 -14.0877 -13.0179 -14.2547 -0.1501 -0.1789

46 292 2456787.22408564 -13.6696 -12.2445 -14.0857 -13.0183 -14.2596 -0.1501 -0.1789

47 293 2456787.22453703 -13.6605 -12.2846 -14.0858 -13.0141 -14.2603 -0.1552 -0.1789

45 297 2456787.22627314 -13.6605 -12.3193 -14.0795 -13.0204 -14.2555 -0.164% -0.1789

49 298 2456787 22670138 -13.6681 -12.3049 -14.0922 -13.0156 -14.2577 -0.1517 -0.1789

“ Star Graphs | Diffs | Final Data ()] [4] | v
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What information can you get from the light curve?

Table 3. Parameters obtained for WASP-41b in comparison with literature.

Parameter Symbaol 1st Transit 2nd Transit Maxted et al. (2011)
Orbital period P 3.053556 days 3.053556 days 3.052401 days
Planet /star area ratio (Rp/R.)? 0.0221 0.0251 0.0186
Transit duration tr 0.111 days 0.109 days 0.108 days
Impact parameter b 0.50 R. 0.54 R. 0.40 R.
Stellar density £ 1.38 po 1.36 p= 1.27 pe
Stellar mass M. 0.79 M5 0.80 Mg 0.93 Mg
Stellar radius R, 0.83 R 0.84 Ry 0.90 Ry
Orbital semi-major axis a 0.0382 AU 0.0383 AU 0.0402 AU
Orbital inclination Z HE8.Te =297 8B7T.T°

Planet radius Ry 1.21 Ry 1.29 Ry 1.20 Ry

Table 4. Parameters obtained for Qatar-2b in comparison with literature.

Parameter Svmbol Transit Bryan et al. (2012)
Orbital period P - 1.3371182 days
Planet /star area ratio (Rp/R.)? 0.03461 0.02725
Transit duration tT 0.07822 days 0.07540 days
Impact parameter b 0.23 R. 0.19 R.

Stellar density el 1.85 pe 1.59 po 2
Stellar mass M, 0.645 M 0.740 M
Stellar radius R, 0.704 Ry 0.776 Rz, 2
Orbital semi-major axis @ 0.02054 AU 0.02149 AU
Orbital inclination Z 87.91° 88.30°

Planet radius Ry 1.277 Ry 1.254 R; &

8 Updated by Mancini et al. (2014).
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A UNIQUE SOLUTION OF PLANET AND STAR PARAMETERS FROM AN EXTRASOLAR
PLANET TRANSIT LIGHT CURVE

S.SEAGER'? AND G. MALLEN-ORNELAS

Received 2002 June 11; accepted 2002 November 13

ABSTRACT

There 1s a unique solution of the planet and star parameters from a planet transit light curve with two or
more transits if the planet has a circular orbit and the light curve is observed in a bandpass where limb dark-
ening is negligible. The existence of this unique solution is very useful for current planet transit surveys for
several reasons. First, there 1s an analytic solution that allows a quick parameter estimate, in particular of R,.
Second, the stellar density can be uniquely derived from the transit light curve alone. The stellar density can
then be used to immediately rule out a giant star (and hence a much larger than planetary companion) and
can also be used to put an upper limit on the stellar and planet radius even considering slightly evolved stars.
Third, the presence of an additional fully blended star that contaminates an eclipsing system to mimic a
planet transit can be largely ruled out from the transit light curve given a spectral type for the central star.
Fourth, the period can be estimated from a single-transit light curve and a measured spectral type. All of
these applications can be used to select the best planet transit candidates for mass determination by radial
velocity follow-up. To use these applications in practice, the photometric precision and time sampling of the
light curve must be high (better than 0.005 mag precision and 5 minute time sampling for a two-transit light
curve).

Subject headings. binaries: eclipsing — planetary systems — techniques: photometric
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"EXOPLANET OBSERVING FOR AMATEURS: SECOND EDITION" ~

This book was originally for sale exclusively by Adwondack Astronomy, but since they are now "out of business" the unsold books were sent to Starizona for sale by them. A fiee download of the book's PDF-

document file 1s available (see below).

EXOPLANET OBSERVING

AN ]
FOR AMATEURS EXOPLANET OBSERVING FOR AMATEURS
S 1 Editi As the number of known »bright transiting exoplanets” undergoes dramatic growth so will the
econc ition need for amateurs capable of measuring exoplanet transit light curves. This book is meant to

help the amateur with CCD experience produce high precision light curves. It is conceivable that
an amateur could discover the presence of an Earth-like exoplanet in the same solar system as
the known transiting exoplanet. This could be done either by searching for small anomalies in
mid-transit times or by noting small brightness fades occurring between the known transits.

The observing demands for these searches are great, with precisions ~20 times better than for
typical variable star observing. However, with a telescope aperture of 10 inches or more, a CCD,
and lots of patience while learning observing and image analysis skills, it*s possible for

amateurs to make significant contributions to exoplanet studies and possibly make that big
discovery of an Earth-like exoplanet
It s Ironic that amateur telescopes are close to optimum for the task of measuring exoplanet light
.00 208 curves. Large telescopes have field-of-view problems for being so small that too few bright stars
1 2 3 4 (with the right color) are available to serve as reference stars. Although the optimum size
G I =TI A0 telescope for exoplanet observing may have an aperure between 20 and 40 inches, most
o - exoplanets can be observed adequately with apertures between 10 and 14 inches
s ) ?
W so00 PRSI FIFE S T PRS2 e Every increment of improvement requires a disproportionate amount of effort. This is especially
E LR i L 4 true for any user of amateur hardware. After all, professionals don’t have to worry about such
U 010 : P things as telescope tubes shrinking as the night cools, requiring frequent focus adjustments, or
& # / image rotation due to imperfect polar alignment. These hardware limitations, plus many others,
% ez N 4 it mean that another amateur is in the best position to help other amateurs.
.
§ .- 5 b PR > oo This book gleans hard-eamned lessons from 9 years of floundering with exoplanet observing
= i i oot using several amateur telescopes and many observing and analysis techniques. It promises to

smooth the transition to exoplanet observing for any amateur devoted to the journey.

0.050 'y #00
o ’ Reductionist Publications bgary1@cis-broadband.com
L o
» A ISEN 578-0-8793446-3-8
0070 - 002 :

3 2 A a 1 2 3

SEN 0780 070844638
[ 0
HOURS AFTER MID-TRANSIT
U
297600700 paagag” A

Bruce L. Gary

This Second Edition has a larger page format (to accomodate pictures and graphs that tend to be wider than they are tall), is 70% longer (233 pages). has more easily understood explanations for more material
includes an expanded glossary (9 pages) and index (10 pages), has more appendices (10), and all pictures and graphs are in color (no center insert of color versions of pictures and graphs. as in the First Edition).
If you are considering buying the book you should first download a free PDF-document file and review it to see if it's worth the price of a "hard copv."
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Amateur Detects Exoplanet Transit
By: Robert Naeye | September 3, 2004

F REE‘._«&OOK = Download Your Free

Astrophotography Primer
Astrophotography Now from Sky & Telescope!
i

On August 24th, a team of professional

astronomers announced the discovery of TrES:
Amateur Detects New Tran:

By: Robert Naeye | July 7, 2005

g Exoplanet
an extrasolar planet that transits its host star. Just

& days later, an amateur astronomer from Landen,

Belgium detected a transit of the same planet. The
A day before an international team announced a new

transiting planet orbiting the star HD 143026 on June

discovery highlights the growing capabilities of

amateur astronomers and proves that amateur
30th, California amateur astronomer Ron Bissinger

detected a partial transit of that planet. He also detected
partial transits during the next two opportunities
allowing him to produce a composite light curve of an

astronomers can, in principle, discover an

exoplanet by the transit method

Tonny Vanmunster used a Celestron C-14
telescope and an SBIG ST-7XME CCD camera
(without filters) at his private CEA Belgium

Observatory to detect the TrES-1 transit. The

entire event. This new find, HD 149026b, is now the

third transiting exoplanet detected by amateurs

"Ron’s data are of excellent quality.” says professional
telescope rested on an Astro-Physics AP1200 GTO astronomer Gregery P. Laughlin (University of California,
mount. The planet began crossing the star's disk at Santa Cruz), who is a member of the team that
starsthat 21 hours, 13 minutes Universal Time on September discovered the new planet. Laughlin has also helped
@ organize the Transitsearch.org network to enable
amateurs like Bissinger to detect such events. At the
Painting by Lynette Cook. time the planet's discovery was announced, Laughlin
predicted that amateurs would detect the transits, but
he also noted that this planet was much harder to detect than the other twao transiting exoplanets,
HD 209458b and TrES-1. The new discovery thus highlights the increasing prowess of amateur

This artist concel
planet transiting its

distance. Astro

exoplanets;
amateurs, includ
o commence. The event lasted about 3 hours and
ended right on cue. The star's brightness dipped
by about 0.02 magnitude during the transit, or

its Sunlike star. It bl
the stars li

stal

1st, justwhen the transit was predicted to

barel

ct
S&T illustration by Steven A. Simpso

roughly 3 percent. Using software he wrote

himself. Vanmunster monitored the proaress of the transit in real time on his computer.




Tiny Telescope Finds Big Planet
By: Robert Naeye | August 26, 2004

Amateurs Detect Possible Exoplanet Ringlike Structure
By: Robert Naeye | January 3, 2005

AooEn EnEEn s
Amateur astronomers may have discoverad a

ringlike structure around an extrasolar planet. The Until now, all of the 125 or so known extrasolar

_ planets were discovered with large telescopes

Hubble Space Telescope will reveal whether the
obsel

-~ distant star using mostly off-the-shelf equipment

« and a 4-inch Schmidt telescope. In fact, team

The g

Lyra by  team of professional astronomers led by LEISILUPE @I ST LIS 13 UL 1 LIS gaays
Roi Alonso (Astrophysical Institute of the Canary his Colorado home

Islands) and announced on August 24, 2004. The

‘This artist conception depicts a Jupiter-size

team was able to detect the planet with only a

An arvier damirte tha nowdv dicrnusrad

4-inch telescope because it periodically crosses the

transits, which occur once per orbit with clocklike regularity. Many of these amateurs submitted their
data to professional astronomers Aaron Price of the American Association of Variable Star Observers
(AAVS0), and Greg Laughlin (University of California, Santa Cruz) and Tim Castellano (NASA/Ames
Research Centers), who organized Transitsearch.org. Laughlin and Castellano are working with the
AAVSO to form a global network of amateurs to observe exoplanet transits

large gaseous object orbiting within just a few
million kilometers of its parent star. The planet's
existence was betrayed by a slight drop in the
star's brightness that occurs whenever the planet
crosses directly between it and Earth. The
discovery heralds the coming of a new era when
small telescopes doing wide-field surveys will
pinpoint new exoplanets through similar transits.

In late September, retired professional astronomer
Bruce Gary in Arizona and amateur astronomer Joe
Carlitz in Oregon noticed that TrES-1's 12th-magnitude
host star apparently brightens shortly before and after
each transit. Such effects had not been seen before in

bmilbiiianellino oo onlonalc Bocingson e

Roi Alonso (Astrophvsical Institute of the Canaries)
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DIY Exoplanet Detector

You don’t need a high-powered telescope to spot the
signature of an alien world

By David Schneider

How to Detect an Exoplanet With a DSLR

H H IEEE Spectrum
287,161 views

= Addto @ Share  ese More Iy 2003 B 37
Photo: David Schneider Published on 1 Dec 2014 .
Star Track: The rotation of the Earth causes stars o continuously shiftposition in the You don't need a high-powered Iele;scupelu Spot the signature of an alien world. Read more: http://spectrum.ieee.org/geeklife/ha
sky. Detecting the subtle signs of the existence of an orbiting exoplanet requires Category Saienee & Technology

compensating for this shift. To do that, I built my own hinged “barn door” tracker. Hoenee Standard YouTube Lesnes

SHOW LESS

COMMENTS - 87




: ‘AAVSO
American Association of Vari‘ab_le Star Observers

.

Observi

ng Exoplanet Transits With Digital SLR Cameras

Abstract

Using a digital single lens reflex (DSLR) camera, | observed a transit of exoplanet HD 189733 in order o determine the feasibility of using these types of cameras for high-precision
photometry. The results were scientifically useful, showing that even though the camera is not explicitly designed for scientific applications, it can nevertheless produce high-quaiity
differential photometry

Exoplanet Transit Photometry with DSLR

Log in to post comments Last p 2 posts / 0 new
Sun. 01/0412015 - 11:17 1

kaSsma Exoplanet Transit Photometry with DSLR

| recently tock images of Exoplanet Tres-5b Transit with my Canon 450D and an

s leoking for a "blue blocking” filter becaus it is recommended by Bruce Gary in his
book "Exoplanet Observing for Amateurs". This filter clearly blocks the blue wavelengh as it does not start
letting light through until around 500nm and it is available in a 48 mm size which is what my set up requires.

crange filter by Optec

My results compared very favorably with the observedipublished depth and time cf transit figures posted on
Exoplanet Transit Database

£pg in to post comments

Man, 01/05/2015 - 15:22
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Exoplanet Transit Database

http

//var2.astro.cz/ETD/

Variable Star and E)goplanet Section

ETD Exoplanet Transit Database
http

var.astro.cz/ETD

of Czech Astronomical Society

i

\ H
b
H

RESCA

Known . What's new: | Archive

transiters: ETD - Exoplanet Transit Database

CoRoT-1b Observers community | How to contribute to ETD | Medel-fit your data | Transit predictions ETD-E ‘
- KEPLER Transit predictions | KEPLER Candidates - EXoplane...
CoRoT-10 b 41K likes
CoRoT-11 b » Observing campaign: Photometric monitoring of B Pictoris b
Validity from March 1, 2017 till March 31, 2018, by Iva Laginja, Leiden Observatory, Netherlands,
CoRoT-12 b laginja@strw. leidenuniv.ni
[ Like Page

CoRoT-13 b ETD is here to suply quickly and easily the list of all ever observed transits of transiting
CoRoT-17 b exoplanets to observers and researchers.

oRol-

CoRoT-19 b

CoRoT-20 b

Qur database administrators are periodically checking for new transits - both in literature and
CoReT-18 b in en-line internet sources. Each transit is stored with complete citations, link to the paper / on-
line source URL.

For each exoplanet, there is available graphical output of relations:
CoRoT-2 5 - transit TIMINGS vs. EPOCH

- transit DURATION vs. EPOCH

- transit DEPTH vs. EPOCH and

Be the first of your friends fo like this

e e BE

ETD - Exoplanet ﬁ
Transit Database

~

12



fvarl.astro.cz/ETD/

& ETD - Exoplanet Transit Dat...

Qatar-4 b
Qatar-5 b
TrES-1b

‘ TrES-2 b
TrES-3 b
TrES-4 b
TrES-5b
WASP-1 b
WASP-10 b
WASP-100
WASP-101
WASP-102
WASP-103
WASP-104
WASP-105
WASP-106
WASP-107
WASP-108
WASP-109
WASP-110
WASP-111
WASP-112
WASP-113
WASP-114
WASP-117
WASP-118
WASP-119
WASP-12 b
WASP-120
WASP-121
WASP-122
WASP-123

o o o o v o o o o o O o o o o o O o

o o o o

215 | WASP-127 b Sex 1|2015-08 2015-08 27. Jul 2016 (582)
215 | wasp-129 b Cen 1]2015-01 2015-01 05. May 2015 (665)
217 | WASP-13 b Lyn 23| 2008-01 2015-03 18. Aug 2015 (925)
218 | WASP-130 b Cen 1|2014-09 2014-09 17. Apr 2016 (683)
219 | WASP-131 b Cen 1|2014-09 2014-09 17. Apr 2016 (683)
220 | WASP-132 b Lup 1|2014-02 2014-02 17. Apr 2016 (683)
221 | wASP-133 b Mic 1|2015-04 2015-04 05. May 2016 (665)
222 | WASP-136 b Cet 1|2014-04 2014-04 27. Jul 2016 (582)
223 | WASP-138 b Cet 2| 2015-10 2016-10 27. Dec 2016 (428)
224 | WASP-139 b Eri 1|2015-06 2015-06 17. Apr 2016 (683)
225 | WASP-14 b Boo 44 | 2007-12 2016-03 28. Apr 2016 (671)
226 | WASP-140 b En 2| 2014-09 2017-01 12. Jan 2017 (412)
227 | WASP-141 b Eri 1|2014-12 2014-12 17. Apr 2016 (683)
228 | WASP-142 b Hya 1|2014-12 2014-12 17. Apr 2016 (683)
229 | WASP-15 b Cen 7 | 2008-04 2016-07 27. Aug 2016 (550)
230 | WASP-151 b Psc 1|2016-12 2016-12 07. Nov 2017 (113)
231 | WASP-153 b Lyr 1|2004-05 2004-05 07. Nov 2017 (113)
232 | WASP-156 b Cet 1| 2008-07 2008-07 07. Nov 2017 (113)
233 | WASP-157 b Vir 1|2015-08 2015-08 18. Mar 2016 (713)
234 | WASP-16 b Vir 16 | 2008-04 2016-06 27. Aug 2016 (551)
235 | WASP-167 b Cen 1|2013-10 2013-10 14. Jun 2017 (259)
236 | WASP-17 b Sco 23| 2006-06 2016-06 27. Aug 2016 (551)
237 | WASP-18 b Phe 13 | 2007-04 2011-10 24. Oct 2011 (2320)
238 | WASP-19 b Vel 26| 2008-11 2016-12 12. Jan 2017 (4132)
239 | WASP-2 b Del 122 | 2006-09 2016-09 27. Dec 2016 (428)
240 | WASP-20 b Cet 1|2014-09 2014-09 29. Oct 2014 (1218)
241 | WASP-21 b Peg 17 | 2008-10 2016-10 27. Dec 2016 (428)
242 | WASP-22 b En 1|2008-11 2008-11 12. Apr 2010 (2880)
243 | WASP-23 b 6 2010-05 2016-12 12.Jan 2017 (412)
244 | WASP-24 b 27 | 2009-08 2016-07 27. Aug 2016 (551)
245 | WASP-25 b Hya 7 [ 2010-03 2016-05 27. Aug 2016 (551)
246 | WASP-26 b Cet 8 2009-10 2016-10 27. Dec 2016 (428)
247 | WASP-28 b Psc 19| 2009-10 2016-10 27. Dec 2016 (428)
248 | WASP-29 b Phe 2| 2007-05 2010-09 03. Oct 2011 (2341)
249 | WASP-3 b Lyr 152 | 2007-02 2016-08 27. Aug 2016 (550)
250 | WASP-31 b crt 8| 2009-12 2016-03 18. Mar 2016 (712)
251 | WASP-32 b Psc 23| 2009-11 2016-10 27. Dec 2016 (428)
252 | WASP-33 b And 146 | 2007-03 2016-12 12. Jan 2017 (412)
253 | WASP-34 b crt 5 | 2008-06 2011-06 29, Jun 2011 (2436)
254 | WASP-35 b Eri 12| 2010-11 2016-01 08. Feb 2016 (751)




Known transiters:
CoRoT-1b
CoRoT-10 b
CoRoT-11 b
CoRoT-12 b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3 b
CoRoT-4 b
CoRoT-5hb
CoRoT-6 b
CoRoT-8 b
CoRoT-9 b
EPIC 218916923 b
EPIC 228735255 b
EPIC-203771098 b
EPIC-203771098 ¢
EPIC-210957318 b

.lcomplets

Exoplanei Transit Database

worldwide ...

continuously growing ..

http://var.astro.cz/ETD

# OF _ LAST CHANGES (DAYS)
OBJECT CONST DATA | TIME SPAN FROM - TILL R e o
1| wasP-a6 b Ind 19| 2010-07 |2016708 27. Aug 2016 (550)
RA DE PERIOD (d) |EPOCH V (mag) |DEPTH (mag) |DURATION (min)
2114 56.86 |-555218.1 ‘1 43037 ‘ ‘2455392 31553 | 12.9 0.0204 100.4

> Show transit predictions for next 365 days

Plot user data ...

Exoplanet Transit Datahase:

0-C vz EPOCH

HWASP-46 b
M = 95392.31553 + 1.43037 * E
.01
+
i~
=
=
[=]
1
=} L ]
0,00 ®
-0.04t

data quality
indicator




HAT-P-49 b
HAT-P-5 b

HAT-P-50 b
HAT-P-51 b
HAT-P-52 b
HAT-P-53 b
HAT-P-54 b
HAT-P-55 b
HAT-P-56 b
HAT-P-57 b
HAT-P-6 b

HAT-P-65 b
HAT-P-66 b
HAT-P-67 b
HAT-P-7T b

HAT-P-8 b

HAT-P-9 b

HATS-1 b

HATS-11 b
HATS-12 b
HATS-18 b
HATS-19 b
HATS-20 b
HATS-21 b
HATS-22 b

+/- U.uuuns e I RESLA
15 56895.63537[1051 [0.0010 [99.7 +/-1.3 [27.4+/-3.2 |1 Eduardo Fernindez-Lajiis, | [2015-07-22
+/- 0,0003 Pypug#™ |Romina P. Di Sisto
TRESCA
14 56895.63537[1051 [0.0010 [99.7 +/-1.3 [27.4+/-3.2 |1 Eduardo Fernindez-Lajiis, | [2015-07-22
+/- 0,0003 Pypug#™ |Romina P. Di Sisto
TRESCA
13 56885.62348[1044 [0.0017 [81.1 +/-2.1 [23.4 +/-08 [Clear e Masek M., Horikovd K., 2014-08-25
+/- 0.00043 " JurySek J.
TRESCA
12 56662.76549[1042 [0.0044 [89.9 +/-2.7 [23.9 +/-1.2 |[Clear Masek M., Horikovd K., 2014-08-20
+/- 0.00065 w0 | Jurysek 7.
TRESCA
11 56609.56583[651 [0.0054 [97.6 +/- 1.1 [20.8 +/- 0.4 [Clear Schneiter M,, Villarreal C., 2014-02-06
+/- 0.00027| ™ |Colazo c.
TRESCA
10 56589.54108[637 [0.0055 [99.3 +/- 1.3 [21.9 +/-0.5 |[Clear h M,, Villarreal C., 2014-02-06
+/- 0.00031 s |Colazo C.
TRESCA
5 56520.87966[759 [0.0022 [94.4 +/-2.5 [23.6 +/- 1.1 [Clear . Evans P. 2013-08-21
+- 0.00067| WA e | TRESCA
B 56510.86748|752 [0.0026 [99.2 +/- 2.8 [23 +/- 0.5 Clear | . |Evans P. 2013-08-09
+/- 0.00067| st 2| [TRESCA
7 56227.65544[584 [0.0038 [102.4 +/-2.6 [23.4 +/- 0.5  [Clear Colazo C. A. 2012-11-05
+/- 0.00062 ™ |TRESCA
6 56134.67559[519 |-0.0020 [95.8 +/- 0.7 [21.7 +/-0.3 [Clear Schneiter M, Colazo C. 2012-07-26
+/- 0.00016| N |TRESCA
5 56130.38846[516 [0.0020 [103.1 +/- 1.8 [23.8 +/- 06 |[R Sauer T. 2012-07-26
+/- 0.00042| 4, s |TRESCA
4 56108.92681[501 [-0.0041 [102.6 +/- 3.5 [23.2+/- 1.5 |Clear Evans P. 2012-07-13
+/- 0.00091 D™ |TRESCA
3 55757.06159[255 [0.0017 [81.2 +/-4.2 [23.7+/-15 |1 Curtis I. 2011-07-26
-+~ 0.00098| Wi B |TRESCA
2 55742.76385[245 [0.0077 [102 +/-8.5 [15.6 +/-2 B : De Pree, Makely, gruber 2011-07-25
+-0.00212| ‘ﬁw TRESCA
1 55392.31553[0 0.0000 [+/- +- D. R. Anderson et al., 2011 [*[2011-05-17
+/- 0.0002| D. R. Anderson et al., 2011




CoRoT-1b
CoRoT-10
CoRoT-11
CoRoT-12

b
b
b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3 b
CoRoT-4 b
CoRoT-5 b
CoRoT-6 b
CoRoT-8b
CoRoT-9 b

EPIC
218916923 b

EPIC
228735255 b

EPIC-
203771098 b

EPIC-
203771098 ¢

EPIC-
210957318 b

EPIC-
211NRA6767 h

Observers community | How to contribute to ETD | Model-fit your data | Transit predictions
KEPLER Transit predictions | KEFLER Candidates

Your ELONGITUDE (in deg):

Your LATITUDE (in deg):

0° - 360°

90° - 0° - -80°

2018-02- 27, 28

Available predictions: (UT evening date)

2018-03- D1, 02, 03, 04, 05, 06, 07, 08, 09, 10. 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30
User defined time span: From: [YYYY-MMDD | 7ill: [YYYY-MMDD_| | Show |

Transits predictions for ELONGITUDE: 33.9° and LATITUDE: -18.4°

ETD - Exoplane...
4.1k likes

i Like Page

Be the first of your friends fo like this

bk BB

ETD - Exoplanet
Transit Database

OBJECT BEGIN CENTER END D v DEPTH Elements
(uT/h,a) (DD.MM.UT/h,A) (UT/h,A) (min) (MAG) (MAG) Coords Dear observers, Exoplanet
Transit Database is back on-
WASP-35 b 15:18 09.03. 16:50 18:22 184 10.55  0.0154 2'5‘5?6{-4'33‘92222-161575‘E line!
Eri 77°,0 68°,NW 43, W 03 04 12, )
' ’ DE 0613472 You can use all its features as
HAT-P-50 b 15:18 09.03. 17:08 18:59 22046 11762 0.0085 56285.50593+31220109% usually. Sorry for long
CMi 35°NE 552,NE 59°,N Rmmraa1sz shutdown
hitp:/ivar2 astro.cz/ETD
WASP-121 b 17:34 09.03. 19:01 20:28 173.23 1044 00167 3563370832+12745255°E
Pup 70°5 642,5W 49°,5W $07 10 22 [x]
P ’ DE: -35 03305 ETD - Exoplanet T1
WASP-13 b 17:09 09.03. 19:06 21:02 233 1051 0.0087 Isisteisaes's Observers community ...
Lyn 25°NE 37°,N 36°N DE: <3352 57.0
- - Current statistics:
WASP-43 b 18:43 09.03. 19:17 19:52 69.5  12.4  0.0289 39528.86774+0.813475"E (1 3 z2018)
Sex 58°E 66°,E 73°,NE E‘;i }Dc;fesg:io;
# of objects: 326
HATS-51 b 17:57 09.03. 19:37 2117 1953 12471 0.0110 JN200405:33ime702°E # of transits. 6742
CMa 77°,5W 58°,5W 36°,5W DE: -25 03 31.0 DQ £ of transits
WASP-82 b 17:20 09.03. 19:49 22:19 295.08 101 0.0068 36137.9896-2705762°F ! =
Ori 55%,NW 22°,W -14%,W OE Loisa ey 2 1089
, N 3 2605
KELT-4A b 18:40 09.03. 20:24 22:08 207.76 9.98  0.0127 361932915+2.9895936%E
15:40 22:0¢ DA tnn0 15 s




CoRoT-12 b
CoRoT-13 b
CoRoT-17 b
CoRoT-18 b
CoRoT-19 b
CoRoT-2 b
CoRoT-20 b
CoRoT-3

CoRoT-4

b
b
CoRoT-5 b
CoRoT-6 b
CoRoT-8 b
CoRoT-9 b

EPIC
218916923

[=)

EPIC
228735255 b

EPIC-
203771098

o

EPIC-
203771098

&

EPIC-
210957318 b

EPIC-
211089792

o

EPIC-
212110888

o

GJ1214 b

...... ooy

RA {J2000): 10 19 38.01, DE (J2000): -09 48 21.9,
WV =12.4 mag, dV = 0.0289 mag, duration = 69.5 minutes

Per = [0813475 |d, TO(HJD) = [2455528 86774 || compute

15' x 15" image from the Digitized Sky Survey at the STScl Archive.

i Like Page
i IR i O

ETD - Exoplanet n
Transit Database
Dear observers, Exoplanet
Transit Database is back on-
linel
You can use all its features as
usually. Sorry for lang

shutdown.
hitp-/ivar2 astro.cz/ETD

B EmD- Exoplanet T1

Observers community |...

Current statistics:

(1. 3 2018)

# of objects: 326

# of transits: 6742

DQ # of transits
1 1527
2 1089
3 2605
4 800
5 712

Your ELONGITUDE (in deg): 0° - 360° ’—l
submit

- s




The STScl Digitized Skg urve
s://archive.stsci.edu/caqi m/dss Ol

The STScI Digitized Sky Survey

NOTE: To obtain target coordinates for HST Phase 2 proposals,
select the HST Phase 2 (GSC2) survey option

[ New! | Help | FAQ | € | Acknowledging DSS | Other DSS Sites | Archive | STScI |

Get an Object's Coordinates

Object name [waspd6b x| GET COORDINATES |[ Clear |
SIMBAD

Get coordinates from

Retrieve an Image

Retrieve from

(detailed information about the Survevs)
RA| | Dec| |[J2000 ]

Height

(max: 60.0) Width |1

File format |F Compression (FITS only)
[] Save file to disk (instead of displaying)

HST Field of View Overlay (15t generation GIF only):
Rollangle V3:[

(max: 60.0) arcminutes







GJ336 b

HAT-P-1b

T-P-
10/WASP-11 b
HAT-P-11 b
HAT-P-12 b
HAT-P-13 b
HAT-P-14 b
HAT-P-15 b
HAT-P-16 b
HAT-P-17 b
HAT-P-18 b
HAT-P-19 b
HAT-P-2 b
HAT-P-20 b
HAT-P-21 b
HAT-P-22 b
HAT-P-23 b
HAT-P-24 b
HAT-P-25 b
HAT-P-26 b

HAT-P-
27/WASP-40 b
HAT-P-28 b
HAT-P-29 b
HAT-P-3 b

Tmid (HID)

2458182.423
2458183.237

2458186.491
2458187.304

2458190.558
2458191.371

2458195.439
2458196.252

2458199.506
2458200.320

TFansIts Prearcuons Tor NEAT 365 days.
ELONGITUDE: 33.9° and LATITUDE: -18.4°

BEGIN (UT/h,A)

04.03 21:34 (79°,NW)
05.03 17:06 (31°,€)

08.03 23:11 (56°,W)
09.03 18:43 (58°E)

13.03 0:48 (30°,W)
13.03 20:20 (80°,N)

17.03 21:57 (64°,W)
18,03 17:28 (49°E)

21.03 23:34 (38°,W)
22.03 19:05 (74°,NE)

CENTER (DD.MM. UT/h,A)

04.03

08.03.

09.03.

13.03.
13.03.

17.03.

18.03.

22.03.
22.03.

. 22:09 (73°,NW)
05.03.

17:40 (39°,E)

23:46 (47°,W)

. 19:17 (66°,E)

1:23 (22°,W)
20:54 (79°,NW)

22:31 (57°,W)

. 18:03 (57°,E)

0:08 (31°,W)
19:40 (79°,NE)

.| Observable.

END (UT/h,A)

04.03 22144 (65%,W)
05.03 18:15 (48°,E)

05.03 0:21 (40°,W)
05.03 19:52 (73°,NE)

13.03 1:58 (13°,W)
13.03 21:29 (74°,NW)

17.03 23:08 (49°,W)
18.03 18:38 (65°,E)

22.03 0:43 (23°,W)
22.03 20:15 (80°,N)

20
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ETD Exoplanet Transit Database

http://var.astro.cz/ETD

Known R What's new: | Archive
transiters: ETD - Exoplanet Transit Database
CoRoT-1b Observers community | How to contribute to ETD | Model-fit your data | Transit predictions | ETD-E I
CoRoT-10 b KEPLER Transit predictions | KEPLER Candidates 41k|k- xoplane...
1k likes
CoRoT-11p  peRlis
CoRoT-12 b INSTRUCTION: In the first step, just select an exoplanet and load data file with cbservation

Also select if data are in geocentric or heliocentric JD and specify, if brightness is given in -
CoRoT-13 b MAG or FLUX. Both geocentric and heliocentric JD must be computed from COORDINATED I Like Page
UNIVERSAL TIME (UTC) with leap seconds included (common time in your PC / notebook).

CoRoT-17 b Be the first of your friends to like this

Choose [WASP-43 b Sex w| —
coar o o2 D
Data file with observation: Browse._ -4

CoRoT-19 b Required 3 eolumns: J0, MAG, ERROR. Other columns are ignored.
Columns must be separated by space or TAB.

CoRoT-2 b 1D format: (®) geocentric () heliocentric (both based on UTC) ETD - Exoplanet

Transit Database

CoRoT-20 b Brightness column: (@)

in magnitudes

CoRoT-3 b Dear observers, Exoplanet

CoRoT-4 b Transit Database is back on-
line!
CoRoT-5 b ;
You can use all its features as
CoRoT-6 b Model light curve fitting procedure: 0.Pejcha, 2008 (read descripfion) usually. Sorry for long
CoRoT-8 b Database and web Interface: L. Brat, 2008 shutdown
http:/ivar2. astro.cz/ETD
CoRoT-9 b Credit & Contact
EPIC ETD - Exoplanet T1

218916923 b Observers community |...

EPIC

228735255 b Current statistics:

EPIC- (1. 3. 2018)

203771098 b # of obiects: 326
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WASP-41 b Phil Evans
r JOmid: 0.82636 b
[ .
1 L I L
7z 077 0.82 0.87 .92
D (2456820 + )
Residuals (mag - fit) 3 = 3.5 mmag, ro = 1.16 datasmin, 00 = 2

T2 0.77

Wzdusha hmota

Original data

Trend renoved

1.0F " - '—'-_‘—-—-\
1.50r-
X
1.90
2.30 1 1 1 1
0.72 077 0.82 0.87 .92

Stred tranzitu JDmid:
Stred tranzitu H)Dmid:
Stred tranzitu - UT:
Délka tranzitu:

Hloubka poklesu:

Submitted data:

[2456820.82362 +/- 0.00058 |

[2456820.52636 +/- 0.00058 | thelcor = 0.00274)

[2014-06-12 07:46:00 |

[165.6 +1- 2.1

| minut

[0.0272 +/- 0.0008

heliocentric based on UTC

| mag

Identifikaéni mapka:

Zobrazit tranzit v ETD

Zméiena geometrie systému

katalogové ddaje

Sun & Jupiter scale, i=90%

zm 1€ parametry

Rei|1.21 +/- 0.07 Ry

1.397 0.015""""® Ruus

Re:|0.91 +/- 0.05 Rzua

fixed, errors included in i

A:]0.0403 +/- 0.0005 AU

fixed, erors induded in i

Per: | 3.052354 days

fixed

:|87.3 +/-1°

+0.2411.70
5 a

88.30 .03s1s

Catalogue geometry

Measured geometry



m http://www.observatory.cz/download/ETDmap.html| o~c [ TRESCA observers

Satellite Westall Private Observato

Observer: Ken Westall
Address: 304 Cherry Laurel Dr, Clayton, NC, 27527, USA

Equipment: 12" Meade LX200GPS, CCD SBIG STEXME
Qbserver: TG Tan

x_

[Istation list

Stefénik observa,
ETD admin

ALTAN Observa.,
ETD admin

ABObservatory
ABT Metius
Abweiler
observatory
Acton Sky Portal
Adam Biichner
{mobile kit)
AGO Madra
(MPC 118)
Allegheny
Observatory
Alnair observator
Ambacht
observatory
Andrea Di
Antoniogobserva
Apricot Backyard
Observatory
Astrofels
Observatory

Astronomical
Centre di
Montecatini Val €
Cecina

Astronomical
Observatory,
University of Sier

ATAGF.Fuligni
observatory D06

Ay-sur-Moselle
(mobile kit)

A&M Commerce
Obserservatory

Bavarian Public
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Differential magnitude

Capturing images

e Start 1 hour before transit (after ;
Astronomical Twilight)  oMASS 13503740 0648145

* Take as many pictures as you can
* Finish 1 hour after transit

0.02 — : . . . . .

¥

-0.01 | 3 =
0.00 |-+
001 |

0.02

0.03 |- s E :

0.04 L1 R 1 e LT 1




Capturing images

Sky flats - used to remove variations in pixel sensitivity and effects of dust (20 images)
NB: Any length of time but do not exceed CCD response

Dark frames - used to remove thermal noise from an image (20 images)

NB: Same length of time as star pictures

Bias frames - used to remove electronic noise from the instrument (20 images)

NB: Zero time
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Reduced image (WASP 41b)

RAW Dark Final
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Aperture Photometry T

APT File Edit View Tools Help

[ openimage | FiTs Header | Thumbnai | |

About & Help |

Lower bound of  stretch (ON): | +2641.1

| Upper bound of ~ stretch (0.1):

| +32239 |

| stretch to Bounos  [0.3%/8.7%

Centroid (X, Y) = 186.07, 60.67
Centroid (R.A.. Dec.) = N/A, N/A
Counts in aperture = +1.353e+06 D.N.
APERTURE-PHOTOMETRY RESULTS

Photometry data units: DN

Sky background (model) = +2756.1 (B)
Sky scale, sigma = +41.139, +41.124
Source intensity (sky subtracted) = +482473
Source uncertainty = +1068.7
Magnitude (dimensionless) = 14.2087
Mag. uncertainty (dimensionless) = +0.0024

‘ More Settings | Recompute Photometry

| Save Results | List Results | Plot Results

Image Histogram
Adjust stretch min. (percentile of set range) Adjust stretch max. (percentile of set range):
v : O
o 20 40 60 80 100 o 20 40 60 100
Linear Stretch )
Stretch-Type Toggle
Click on Big Button on Right to Change
) o 1010/0->Alter
Aperture Attributes & Photometry Radii:
| Aperture Siice Source Scatter | Sky Scatter | Hide Aperture
| cuneoctGowh | Radial Profile | Sky Histogram | Color-Table Taggle
VALUES UNDER CURSOR )
Pixel (X, Y) = 615 _ Magnify Image [1] ©Bx @ 10x O 20x
(RA., Dec) = MAA, N/A
Pixel value = +2806.7 D.N.
APERTURE MEASUREMENTS
Aperture (X, Y) = 1] 611

[

Blink

Refresh 1

Source List

Pick/Zap

Screenshot

Magnify: @ 1x OS5 O10x  320x Find Aperture

Image: [1] Untitied204.fit [1:1] (primary image)
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Reference stars

Chart Title

2456810_18000000 2456810.20000000 2456810.22000000 2456810.24000000 2456810.26000000 2456810.28000000 2456810.30000000 2456810.32000000 2456810.34000000 2456810.36000000 2456810_38000000
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134

136
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wnfe W":o‘.o'.;$“ 52, Todry®s b o

. .
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%- > CHARTTOOLS wasphlb 1xlsx - Excel ? ®H - 8 X
HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVEW VW  DEVELOPER DESIGN  FORMAT Signin
Yo ] o o (&) v} .c] [y
. EWiap Tex General Normal Bad Good ff Zsesm I
pate R Conditonal Formot o | [ECEE] o ot et Delete Format ! N
aste Verge & Conter s &g g | Conditional Formata npu ote et Delete Format Sort & Fin
T Wromatpanter | BT 8 E B verge & e Formatting = Table: J - - &Clearr Filter - Select~
Clipboard ] Font Alignment Number Styles Cells Editing A
Chat1  ~ %
3 3 G 1 ) 3 L M N o P o R s Tu v W x Yz m | M AC | AD | A A AG u
1 |Image T \WASP41b Ref3 Ref4 Ref5 Ref6 Ref? W4L5 LINE.
2 x 122416 -1.0218 -129595 -14.18% 01889 T o
3 10254 129642
3 1037 129643
s 14031 -12.9681 -
6 18,0365 -129752 -
7 18,0408 129632
s 18,0488 129684
9 18,0685 13002

Star Graphs

Diffs

140638 129914 -
140654 129919 -

140022 130156

®
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Fle Edt View Analyze Process

Fiter  Color Pl

Hoo M@EILEH QQioe «| W w Hail B+ 4

Window  Help

@@ i

MR O DR~ 5

516.fit | Untitled517.fit | Untileds19.fit | Untitled520.ft | Untitled521.fit | Untitled524.fit | Untitled:

ft | Untitled:

fit | Untileds27.fit | Untitled:

9.fit | UntitledS31.fit | Untiled:

it | Untitled535.fit | Untitled536.fit. | Untitled537.fit | UntitledS40.fit | Untitleds42.fit | Untitled546.fit | Untitled547.ft | Untitled 548.fit  Untitled552.fic | 4 *

Untitleds15 it

Unfitled535.fit

I

Untitleddg0.fit

UntitledS16.t

Untitleds36 fit

Unfitleddo7.fit

Untitleds17.fit

UnfitledS37.fit

Unfitledd98.fit

UntitleddS9.fit

Unfitleds00.ft

UntitledS02it

UntitledS07.ft

UntitledS08.fit

Untitled520.fit
UnfitledS2Lit
Untitled524.fit
Untitled525 it
-
UnfitledS27.6t
Untitleds29.fit

Unfitied:

Untitleds40.fit

UntitledS42.ft

od Untitledsd6 fit

Unfitledds8 fit

UntitledS47 5t

Right:clck for options, or roll mouse wheel to zoom. CTRL or SHIFT for more options.

5121512

100%



t
509 it
ititledy

Uni

Untitled519.fit

Untitled520.fit

UntitledS21 fit

Untitled524 fit

Untitled525.fit|

Untitledy

Uni

Phatometry
Image list

Untitled205.fit
Untitled206 fit
Untitled209 fit
Urtitled?214 fit
Urtitled215fit
Urtitled218 fit
Untitled223 fit
Untitled225 fit
Untitled228 fit
Urtitled229 fit
Urtitled230 fit
Urtitled231 fit
| Initlerd 224 fit

Time:Adentification field

UntitledS540.fit

Untitled542 fit

ftitled347.fit

Tagged objects
Obj1(185.60)

Mouse click tags as

Date:time from FITS = |

Echde |

‘New Reference Stj
Ref Mag =

Unag |

Time of Imags (Mid-exp.)

2014-05-09 16:25:28.
JD 2456787.184352

' Act on allimages
[ Use star matching
¥ Snap to centroid

UntitledS548.fit

Untitled552 fit

hotometry - Untitled204.fit
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Photometry

{ Back <<}

Next Image |

Settings...

Prev Image |
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Differential magnitude

Differential magnitude
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What information can you get from the light curve?

Table 3. Parameters obtained for WASP-41b in comparison with literature.

Parameter Symbol 1st Transit 2nd Transit Maxted et al. (2011)
Orbital period P 3.053556 days 3.053556 days 3.052401 days
Planet/star area ratio (Rp/R.)? 0.0221 0.0251 0.0186
Transit duration tr 0.111 days 0.109 days 0.108 days
Impact parameter b 0.54 R. 0.40 R.
Stellar density P+ 1.27 po
Stellar mass M. 0.93 Mg
Stellar radius R. 0.90

Orbital semi-major axis a 0.0402 AU
Orbital inclination Z 87.7°

Planet radius Ry 1.20 Ry
Table 4. Parameters obtained for Qatar-2b in comparison with literature.

Parameter Symbol Transit Bryan et al. (2012)
Orbital period P - 1.3371182 days
Planet/star area ratio (Rp/R.)? 0.03461 0.02725

Transit duration tr 0.07822 days 0.07540 days
Impact parameter b 0.23 R. 0.19 R.

Stellar density P 1.85 pm 1.59 po &

Stellar mass M, 0.645 Mg 0.740 M

Stellar radius R, 0.704 Ry, 0.776 R &
Orbital semi-major axis a 0.02054 AU 0.02149 AU
Orbital inclination Z 87.91° 88.30°

Planet radius Ry 1.277 Ry 1.254 R; &

2 Updated by Mancini et al. (2014).
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A UNIQUE SOLUTION OF PLANET AND STAR PARAMETERS FROM AN EXTRASOLAR
PLANET TRANSIT LIGHT CURVE

S. SEAGERM AND G. MALLEN-ORNELAS™
Received 2002 June 11; accepted 2002 November 13

ABSTRACT

There is a unique solution of the planet and star parameters from a planet transit light curve with two or
more transits if the planet has a circular orbit and the light curve is observed in a bandpass where limb dark-
ening is negligible. The existence of this unique solution is very useful for current planet transit surveys for
several reasons. First, there is an analytic solution that allows a quick parameter estimate, in particular of R,,.
Second, the stellar density can be uniquely derived from the transit light curve alone. The stellar density can
then be used to immediately rule out a giant star (and hence a much larger than planetary companion) and
can also be used to put an upper limit on the stellar and planet radius even considering slightly evolved stars.
Third. the presence of an additional fully blended star that contaminates an eclipsing system to mimic a
planet transit can be largely ruled out from the transit light curve given a spectral type for the central star.
Fourth, the period can be estimated from a single-transit light curve and a measured spectral type. All of
these applications can be used to select the best planet transit candidates for mass determination by radial
velocity follow-up. To use these applications in practice, the photometric precision and time sampling of the
light curve must be high (better than 0.005 mag precision and 5 minute time sampling for a two-transit light
curve).

Subject headings: binaries: eclipsing — planetary systems — techniques: photometric



WASP 41b - Canon EOS 550D DSLR
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"EXOPLANET OBSERVING FOR AMATEURS: SECOND EDITION'

‘This book was originally for sale exclusively by Adirondack Astronomy, - " the unsold
document fileis available (see below).

to Starizona for sale by them. A free download of the book's PDF-

EXOPLANET OBSERVING

FOR AMATEURS EXOPLANET OBSERVING FOR AMATEURS

As the number of known “bright transiing exoplanets* undergoes dramatic growih so will the.

Second Edition need for amaleurs capable of measuring exoplanet transit Ight curves. This book is meant to

help the amateur vith

CCD experience produce

high precision

light curves

s conceivable that

an amateur could discover the presence

e of an Earth-ke exoplanet in the same solar system as

the kn

oun transiting

\g exoplanet, This could be done

either by searching for small anomalies in

mid-transit times or

‘The observing demands for these searches are great, with precisions ~20 times better than for
typical variable star observing. However, with a telescope aperture of 10 inches or more, a

and lots of patience whie leaming observing and image analysis skils, It’s possible for
amateurs to make signiicant contributions to-exoplanet studies and possibly make that big
discovery of an Earthvike exoplanet.

i3 ronk rat amatus

o rves. Large teescopes v oot v s or bang sl o o gt s
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. / ings a5 Hlscope tubes ShTKIng a5 he night Coos, equIng Tequent 10cus AQUSITEnts, of
£ H image rotation due to imperfect polar alignment. These hardware imitations, plus many olhers,
I g Ld 7 ‘mean that another amateur is in the best position to help other amateurs.
o This book gleans harc-eamed lessons fom 9 years of founderng with exoplanet observing
= aon. using several amateur and many observing and analysis techniques. It promises to.
= 500t he ranson o exopianet cosering o any A GEVOted o e four
e 3 B LT ——

e 78«

Bruce L. Gary iais

sTssissss

e A R e G S o s e e U L S U e e S S e S e
includes an expanded glossary (9 pages) and index (10 pages). h ‘of pictures and graphs, as i the First Edition).
If you are considering buying the book you should first download a free PDF- documm( R e oo bard copy.”
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