VarAstro - frequently asked questions (FAQ)
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What is VarAstro?

This is a system for publishing and sharing photometric data operated by the Czech Astronomical
Society, Variable Star and Exoplanet Section. The portal builds on several decades of successful
operation of the var.astro.cz portal, the Exoplanet Transit Database (ETD) and the O-C gateway.

VarAstro is available at htips://var.astro.cz.

On the home page we find a basic description, forms for quick object searches, and last but not least,
statistics about objects and user activity.
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What are the basic features?

The basis of the system is a catalog of objects — stars and exoplanets.
The catalog can be searched by full or partial name, as well as by coordinates.

In the detail of the found object (star), a list of observations can be displayed. This may be an
observation capturing the minimum of an eclipsing binary star, an observation capturing the transit of
an exoplanet orbiting its host star, or any other phenomenon - for example, an observation of an
eruption.

The user is allowed to upload their photometric observations and pair them with a specific star
contained in the catalog.

The photometry must be pre-processed using a suitable software tool, such as Muniwin, SIPS, HOPS
or Siril. It is not important which software was used. What is important is the format of the output data
stored in the file. If the output is a text format, where the first column is the Julian date (full or
reduced) and the second column is the star's brightness value (magnitude or flux), VarAstro will be
able to process such a file. In addition to the format described above, VarAstro also supports the
AAVSO format.


https://var.astro.cz

However, we still recommend using SIPS (https://www.gxccd.com/cat?id=146&lang=409). If
astrometry is properly performed during observation processing, SIPS also saves metadata about the
observed star when exporting the protocol, including its coordinates. VarAstro is able to use this
metadata to pre-fill the data upload form and ideally the user does not have to enter anything
manually.

After uploading the photometry, the user is allowed to immediately perform a fit of the minimum, if it is
an observation of the minimum of an eclipsing binary star. If it is an observation of an exoplanetary
transit, the user is allowed to perform a fit of the transit and connect it to a specific exoplanet from the
catalog. The user can of course also upload any other phenomenon, for example an eruption or a
maximum of a pulsating star. However, in these cases, VarAstro does not (yet) have any tool that
would allow fitting the given phenomenon.

The results, which are the main output of the performed fits, are stored in the database - the time of
the minimum, the time of the transit center, and its length and depth.

From this data (and from data imported from the original var2 databases), e.g. O-C and TTV
diagrams, lists of times of minima of eclipsing binaries or lists of times of midpoints of transits are
then created. All are available in the detail of a specific star or exoplanet.

How to view new activity in the system?

Activity in the system is displayed through so-called "feeds". New observations of a specific object,
newly determined minima or transits, and newly created objects are displayed to the user after
viewing a specific "feed" in the form of cards so that the most recent events are displayed at the top.
By scrolling the page down, other (older) events are displayed gradually.

VarAstro in its current form allows you to view two feeds accessible from the main menu: "Recent",
where the activity of all system users is displayed, and then "My VarAstro", where the activity of only a
specific logged-in user is displayed.


https://www.gxccd.com/cat?id=146&lang=409
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Clicking on a given card will display details about the given observation or object.

Is it necessary to create a user account?

It is not.

Most features that display data relevant to a specific object are available without logging in. The same
goes for predictions of eclipsing binary minima and exoplanetary transits, for example.

However, if you plan to upload your observations or download your own or other people's
observations (in the original format), then registration and login are required.

After logging in, the user has a list of all his previous observations and also a list of objects he has
created in the database (see \What functionalities are available to a logged-in user?).

How to register?

In the top right corner is the user menu, for an unlogged user it contains only two items — “Login” and
“‘Register”. Select “Register”.
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Fill in the basic information in the form: registration email, which also serves as your username, and
also enter a password.

If you previously had an account on the original var.astro.cz, use the email address you entered in
your original profile to register. After registration, you will be able to link your new and original
accounts and you will also see your original data in the user section.

If you don't remember which address you originally used, that's okay. After registering with a different
email address, you can still link your original data to your new account at any time later.

== \VarAstro

BETA

Register

Create new account

Confirm password

If you were previously registered on the original var2.astro.cz site and
wish to migrate your user profile, you will need to use the same email
address as your original profile to register here.

After submitting the form, you will receive an email with a link to complete your registration. You can
then log in.

How to view data from the object catalog?

The basis of the system is formed by catalogs of objects — stars and exoplanets. The catalog of stars
is further divided into subcatalogs according to the type of variability and includes, last but not least,
the CzeV catalog of stars. The division into subcatalogs is only virtual, in reality VarAstro uses only
one database of objects.

Catalogs are available from the main menu.
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@ Recent & My VarAstro ® What to observe ? O star catalog | Exoplanet catalog (ETD) « OEJV

After selecting the appropriate catalog, a form for searching for objects and a table with search results
are displayed.



Star catalog

Star catalog

Enter full or partial star name

and I

Or enter equatorial coordinates (J2000.0)

Right ascension: Declination:

Search radius:

30 arcmin - m + Insert a new object

Show | 20 v | entries
ID Entries Name Constellation Maximum (Mag) Minimum (Mag) Secondary minimum (Mag) Variability type Right ascension Declination Alternative designation  Variability type Created by
— —
I‘Seurch | |Seurch ‘ ‘Seurch HSecrch | ‘Seorch ‘ ‘Seurch ‘ ‘Seurch ‘ ‘Seurch ‘ ‘Seurch ‘ ‘Seurch ‘ ‘Seurch |I
15 §2/3 V0469 And 15.1 159 0 EW 00112205 +42 05 V 469 And, V0469 And, Eclipsing binary admin
39.04 CzeV15, USNO A20
1275-00120038, UCAC4
661-000894, VysV 02
41 §3/7 V0490 And 146 151 0 EW 00 26 48.75 +4150 V 490 And, V0490 And, Eclipsing binary admin
04.13 CzeV41, UCAC4
660-001800, GSC
02791-01524, Pej 023
16542/2 V0786 And 51551} 15.7 0 EA 00 26 41.17 +4159 V0786 And, CzeV167, Eclipsing binary admin
21.68 UCAC4 660-001790,
FLvaré
187 2/0 CzeV189 And 1452 14.92 0 EW 23135243 +42 13 CzeV189, USNO-B.1 Eclipsing binary admin
16.39 1322-0579925, UCAC4

Exoplanet catalog

Exoplanet catalog - ETD ®

Enter full or partial exoplanet name

Or enter equatorial coordinates (J2000.0)

Right ascension: Declination:

Search radius:

30 arcmin v m + Insert a new object

Show |20 ~ |entries [
ID Entries Name Status Brightness (Mag) Depth (%) Duration (m) Epoch Period Inclination (°) Semimajor axis (AU) R Rs Right ascension Declination Created by
I ‘Seorch ‘ |Search‘ ‘Senrch ‘ ‘Search | ‘Search ‘ ‘Seorch ‘ ‘Search ‘ ‘Search ‘ ‘Seqrch ‘ ‘Senrch| ‘Seﬂrch ‘ ‘Seurch ‘ ‘Seorch ‘ ‘Seurch I
11658 TrES-3b  CNF 12.41 272 77.4 2454538.58069 1.30618608 82.15 0.0226 1305 0.813 17 52 07.00 +37 32 admin
46.00
2]o HD CNF 0 8.8 0 0 o] 0 0 0 0 05 59 49.58 -48 14 admin
41004B b 2188
3117 OGLE- CND 14.42 2.28 112 2453464.61755 1.43247425 89.4 0.0229 1.09 0.77 1052 24.00 -61 26 admin
TR-113 b 48.00

You can search by full or partial name and also by coordinates. If you do not enter any input data, all
objects contained in the catalog are displayed in the table. The displayed selection can then be
additionally filtered according to many other criteria, filters can be applied in the table header.

Details of a specific object can then be viewed by clicking on the identification number located in the
first column of the table.



Indicative statistics about a specific object (number of observations / number of determined minima in
the case of a star and number of determined transits in the case of an exoplanet) are found in the
second column.

Star detail
A detail of a specific object (the star AB And) looks like this:

AB And (Eclipsing binary)

® RA:23h 11m 32.01s, DE: +36° 53' 35.60" (347.8833749950, 36.8932222219) © Q &

Data: Chart &

* Constellation: And

 Variability type: EW/KW

+ Maximal brightness (Mag): 9.500 (V)

+ Minimum brightness (Mag): 10.320 (V)

+ Brightness in secondary minimum (Mag): 10.200
v)

« Astrophysical interest: Light time effect (LTE)

* Created: 11.07.1997

+ Created by: admin

Show list of observations

Periodic elements:

+ Period (d): 0.331889400000000 Source: The STScl Digitized Sky Survey, FoV: 15 x 15 aremin

« Epoch (H)D): 16103.75900
+ Secondary Epoch (H)D): 16103.92500

Show minima prediction >>

- Number of observations Number of observers Added to favorites Last observed before
Test periadic elements +

36 x 2 %

In the header, right below the star's name, you can find its coordinates (relative to the J2000.0 epoch)
and auxiliary icons: by clicking on the first icon, you can copy the current coordinates to the clipboard,
the second displays a list of objects in the vicinity of the coordinates, and the third redirects to the
SIMBAD and VSX databases, which also display a list of objects in the vicinity of the coordinates.

On the left side is a panel with additional information about the star, such as brightness, type of
variability, and periodic elements, if the particular star has them.

The panel on the left also contains quick links to a list of observations of the given star, predictions of
minima if it is an eclipsing binary, and possibly a test of periodic elements if we want to test how the
timing of minima and the phasing of observations will change when the periodic elements change.

Below the chart with the star's surroundings are statistics. By clicking on the "added to favorites" tab,
a specific star will be added to the list of favorite objects. This can be used, for example, to predict the
minimum of eclipsing binaries - if we are only interested in favorite stars.

The O-C diagram itself, the list of minima and the phase curve are then located below - on smaller
displays you have to "scroll down" the page.



O-C diagram

O-C diagram
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The O-C diagram can be zoomed in and displayed using the sliders on the bottom and right side. At
the same time, most diagrams or graphs are "clickable", after hovering over a specific point with the
mouse, you can double-click to display the relevant observation, including the fit of the minimum, if a
specific observation exists for a given point (time of the minimum).

List of minimum times

Times of minima / maxima - including records from the original 0-C gateway ®

P:M=2416103.759 + 0.3318894 * E
S:M=2416103.925 + 0.3318894 * E

Show |20 v | entries ‘ TAB | CsV ;) ‘ Excel ‘
ID HIDmin UTCpin Epoch 0-C (d) P/S Phot.band Observer Publication Note Instrument
‘Seorch ‘ ‘Sem‘ch | ‘Sem‘ch ‘ |Se0rch ‘ |Sec1r| ‘Secrch ‘ ‘Sem‘ch ‘ ‘Seorch ‘ |Sem‘ch ‘ ‘Seorch ‘I
20377 |2459759.49491 06/28/2022, 131537 -0.000098 P V Sjoerd Dufoer| C Vixen 20cm
23:52 VMC200L
20949 |2459785.55017 07/25/2022, 131615 0.001789 S Katefina C Roénik Expy: 2022 NWT
01:12 Honkova Pozorovatelé: Andrea 200/1000,

Biskupovd, Vojtéch  G2-1600, AZ/
Dienstbier Podminky: EQ-6, Lacerta
jasno, pozdéji Mésic  M-Gen Il
20948 245978555021 07/25/2022, 131615 0.001829 S R Katefina © Roénik Expy: 2022 NWT

01:12 Horikovd Pozorovatelé: Andrea 200/1000,
Biskupovd, Vojtéch ~ G2-1600, AZ/
Dienstbier Podminky: EQ-6, Lacerta
jasno, pozdéji Mésic  M-Gen I
20947 |2459785.55038 07/25/2022, 131615 0.001999 S V Katefina C Ro¢nik Expy: 2022 NWT

01:12 Horkova Pozorovatelé: Andrea 200/1000,
Biskupovd, Vojtéch ~ G2-1600, AZ/
Dienstbier Podminky: EQ-6, Lacerta
jasno, pozdéji Mésic  M-Gen Il

221708)2459795.6709  08/04/2022, 131646 -0.000052 P \ Samolyk G JA 0051
04:06

221707 )2459795.8382  08/04/2022, 131646 0.001248 S \ Samolyk G JA 0051
08:07

The displayed minimums can be additionally filtered according to other criteria; filters can be applied
in the table header.



The details of the specific observation from which the minimum time was determined can be viewed
by clicking on the identification number in the first column of the table. If the identification number
does not work as a reference (gray instead of blue), this means that the minimum was imported from
the original O-C gateway, which collected the minimum (and also maximum) times from the available
literature.

Additional information about the data source can be found in the "Publication" or "Note" column.

The meaning of each abbreviation used can be found at
https://var.astro.cz/var-astro/doc/ocqate literature reference.html.

Unless otherwise specified, the heliocentric Julian date is used here (and in other parts of the
VarAstro system) for the purpose of presenting temporal events (relative to a specific object).

Displayed minima can be exported to the clipboard or to a file using the buttons on the right above the
table header.

Phase curve

Phase curve

Phased with elements 2416103.759 + 0.3318894 * E

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Exoplanet detail
A detail of a specific object (exoplanet TrES-3 b) looks like this:


https://var.astro.cz/var-astro/doc/ocgate_literature_reference.html

TrES-3 b (Exoplanet, Confirmed)

© RA: 17h 52m 07.00s, DE: +37° 32' 46.00" (268.0291666567, 37.5461111108) &

GSC 03089-00929 b, V1434 Herb

Data: Chart

+ Brightness (Mag): 12.410 (V)
+ Transit depth (%): 2.72

« Transit depth (Mag): 0.02914

« Transit duration (m): 77.4

« Planet radius (Ryy): 1.305 +/-0.09
+ Star radius (Reun): 0.813 +/- 0.027

« Impact factor: 0.8277

+ Created by: admin
« Re 2
httg://

oplaneteu/planet php?pI=TrES-38p2

Show list of observations >>

Orbital elements:

Source: The STScl Digitized Sky Survey

* Period (d): 1.30618608

« Epoch (JD): 2454538.58069

« Semimajor axis (AU): 0.0226 +/- 0.0013
« Inclination (°): 82.15 +/- 0.21 Number of transits Number of observers Added to favorites Last observed before

Show transits prediction >> 658 x 0x

Test periodic elements +

In the header, right under the name of the exoplanet, you can find its coordinates (relative to the
epoch J2000.0). Click on the icon on the far right to copy the coordinates to the clipboard.

By clicking on the name of an exoplanet in the header, we can display information about its parent
star. If a particular star has multiple exoplanets, we can "click through" to other exoplanets (orbiting
around it).

On the left side is a panel with information about the exoplanet, such as data on the brightness of the
host star, the decrease in brightness caused by the transit, the duration of the transit, information on
the size of the exoplanet and host star, as well as orbital elements.

Similar to the star detail, there are quick links to a list of observations of the given exoplanet (or its
parent star), transit predictions, and also a periodic element test if we want to test how the timing of
transits and the phasing of observations will change when the periodic elements change.

Below the chart with the star's surroundings are statistics. By clicking on the "added to favorites" tab,
a specific exoplanet will be added to the list of favorite objects. This can be used, for example, for
transit predictions - if we are only interested in favorite exoplanets.

Diagrams showing variations in the transit time (TTV), transit depth variations, transit length
variations, and a list of transit midpoint times are located below - on smaller displays, you will need to
"scroll down" the page.



Transit time variation (TTV)

Transit-timing variations (TTV diagram)

M = 2454538.58069 + 1.30618608 * E (638 records, 2007 - 2025)
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The diagram can be zoomed in and displayed using the sliders on the bottom and right. After
hovering over a specific point with the mouse, you can double-click to display relevant observations,
including transit fits, if observations exist for that point (time of the transit midpoint).

List of transit midpoint times

Times of mid-transit

M = 2454538.58069 + 1.30618608 * E

Show 10 v | entries ‘ TAB | CsV (;) ‘ Excel ‘
ID HJDmig UTCinia Epoch O-C (d) Duration (min) Depth (mmag) Phot. band DQ Light curve Observer & Reference Note
Search ‘ ‘Seorch ‘ ‘Sear(| |Se0rch ‘ ‘Search ‘ |Sear'ch ‘ ‘Seorch | |§‘ ‘Search | |Semch | |Seurch ‘I
106 |2454977.46035 05/25/2009, 336 0.001137 87 +/-3.3 22+/-1.3 Clear 3 w Radek Kocian clear sky, no
+/- 0.00069 23:02 TRESCA autoguiding,
exposure
60s
104 |2454977.46033 05/25/2009, 336 0.001117 748 +/-3.4 27.2+/-19 Clear 3 '% Jaroslav Trnka 50s
+/- 0.00067 23:02 TRESCA exposure,
no
autoguiding
281 |2454977.45991 05/25/2009, 336 0.000697 75.4 +/-1.5 275+- 1.1 Clear 1 v Stefan Gajdos, Ivana
+- 0.00029 23:02 Jaksovd
TRESCA
18718]2454977.4599 05/25/2009, 336  0.000687 78 +/-3 27.1+/-1 R 2 Gregorio
+/- 0.001 23:.02 AXA
105 |2454977.45981 05/25/2009, 336 0.000597 80.5+/-4.3 304 +/-2 Clear 3 fé,g&' Lubos Brat combined
+/- 0.00089 23:02 TRESCA data
obtained
using two
separate
scopes (see
chart)
18716]2454977.4577 05/25/2009, 336 -0.001513 81 +/- 4.8 27.2+/-11 Clear 5 Srdoc
+-0.0017 22:59 AXA

The displayed transit midpoint times can be additionally filtered according to other criteria; filters can
be applied in the table header.

The details of the specific observation from which the transit midpoint time was determined can be
viewed by clicking on the identification number in the first column of the table. If the identification
number does not function as a reference (gray instead of blue), this means that the transit midpoint
time was imported from the original ETD database, which collected (among other things) transits from
available literature and the Internet.



Additional information about the data source is then found in the "Observer and reference" column,
where a hyperlink to the original source is also located.

All transits originally available in the Tresca database are now part of VarAstro - the "Tresca"
hyperlink therefore leads to the VarAstro site.

Unless otherwise specified, the heliocentric Julian date is used here (and in other parts of the
VarAstro system) for the purpose of presenting temporal events (relative to a specific object).

The displayed times can be exported to the clipboard or to a file using the buttons on the right above
the table header.

Variations in transit depth and duration

Transit depth variations Transit duration varia tions
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Here again, the diagrams can be zoomed in and interesting parts can be displayed using the sliders
on the bottom and right. After hovering over a specific point with the mouse, you can double-click to
display the relevant observation, including the transit fit, if one exists for the given observation point.

How to view the list of observations and details of a specific observation?

List of observations

To view a complete list of all observations of a given object, you can use the link from the panel on
the left side of the screen in the detail of the given object.

AB And (Eclipsing binary)

© RA:23h 11m 32.01s, DE: +36° 53' 35.60" (347.8833749950, 36.8932222219) @

Data: Chart

» Constellation: And

« Variability type: EW/KW

« Maximal brightness (Mag): 9.500 (V)

« Minimum brightness (Mag): 10.320 (V)

» Brightness in secondary minimum (Mag):
10.200 (V)

« Created: 7/11/1997
« Created by: admin

Show list of observations >>




After clicking on the link, a table with a list of observations of the given object will be displayed, which,
in addition to general information, also contains a preview of the photometry and the specified times
of minima (times of the center of transits), if the given observation contains any.

List of observations - AB And Home - List of observations - List

Show | 20 v |entries ‘ Copy Excel ‘
ID Light curve Name Constellation Phot. band Created by Email Date Created Minima Transits DQ
‘Search ‘ |Seurch ‘ ‘Semch ‘ ‘Semch ‘ ‘Seorch ‘ ‘Sean‘
CCD Sekce
98493 \/ AB And NoFilter Stefdnikova ccd.hvezdarnapraha@gmail.com 10/21/24 11/08/24 (53625152305.31848 &8
hvézddrna
CCD Sekce
98408 \/ AB And clear Stefnikova ccd.hvezdarnapraha@gmail.com 10/21/24 11/02/24 S 246060532023 &3
P (360458)
hvézdérna
P: 2460553.37904
77883 w AB And Clear Jens Jacobsen skaar@post6.tele.dk 08/30/24 08/31/24 (23210) & B
104896 \/ AB And Katefina Horikovd katerina.honkova@astronomie.cz 07/28/24 08/09/24 (232;5;520‘52123 & B
104895 \/’ AB And R Katefina Horikovd katerina.honkova@astronomie.cz 07/28/24 08/09/24 232506;52052142 & B
P:2460520.52135
104894 \/ AB And \% Katefina Horikovd katerina.honkova@astronomie.cz 07/28/24 08/09/24 (23207) 7]
P:2460520.52148
104893 \ £ AB And B Katefina Hofkovd katerina.honkova@astronomie.cz 07/28/24 08/09/24 (23206) k%)

Details of a specific observation can then be viewed by clicking on the identification number located in
the first column of the table.

Observation detail

Details of a specific observation can be accessed in several ways, not just by clicking through the list
of observations for a given object.

The detail of a given object can also be displayed using a table with minimum times or transit
midpoint times (first column of the table) and also via O-C, TTV and other diagrams, where
double-clicking on individual points of the graph displays the associated observation, if any (see Star

detail or Exoplanet detail).

Below is a detail of a specific observation of the star AB And.



AB And

® RA: 23h 11m 32.01s, DE: +36° 53' 35.60" (347.8833749950, 36.8932222218) @@

89 10/21/2024, 6:59 PM - 10/21/2024, 8:39 PM (UTC)

Data: Light curve

Etatd 5o AB And (JD 2460605.29109 - 2460605.36070) f;‘ VerAstro
s Observer: CCD Sekce Stefanikova hvézddrna

« E-mail: ced.hvezdarnapraha@gmail.com
+ Created: 11/2/2024 4:10:34 PM

+ Updated: 1/8/2025 7:49:36 PM

« Station: Stefdnikova hvézddma ZK

L #y I'm!ii’,!“!! !

fhiE

® Lat: +50°, Long: +15°

« Instrument: SkyWatcher NWT 200/1000 + CMOS MI
C2-9000, filter clear n

« Photometric band: clear PRy

« Time standard: Hjd . *(“.

« Brightness in: Mag

JD 2460605,320593 (S)

Note:
{ Vimr, Jakub Vimr, Filip Wolter. Zpracoval: g

+ £ 5:2460605.31642 (10/21/2024, 19:35)
H]Dpin: 2460605.32059
Heliocentric correction: 0.00417

0O-C diagram preview:

o-c[d]

'
i

2460605.3 2460605.32 2460605.34 246060;
B D

In the left panel, in addition to basic information about the observation, there is also a list of
determined minima, if the observation contains them, and a preview of the O-C diagram, where the
determined minimum is highlighted in red.

Clicking on the star name in the header of the page will display details about the star.

Further down the page, below the light curve display with a possible minimum fit, there is additional
information — fit residues, air mass, a chart with the surroundings of the observed star (with marked
comparison stars) and, last but not least, any comments.

For completeness, an example of a specific observation of the transit of the exoplanet TrES-3 b
(photometry of the star TrES-3) is given below, the presentation is slightly different, since the transit fit
is shown instead of the minimum. The left panel also contains some additional information about the
fit, including e.g. the data quality index.

TrES-3

® RA: 17h 52m 07.00s, DE: +37° 32' 46.00" (268.0291666567, 37.5461111108) &
6 07.07.2025, 20:57 - 08.07.2025, 0:14 (UTC)

Udaje: Svételnd kiivka

TrES-3 (JD 2460864.37350 - 2460864.50977) <= Vartsto
« Pozorovatel: Thomas salomon

« Vytvofeno: 03.07.2025 19:04:08

:HP {
I fHI
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|
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H ‘ !

2460864.4 2460864.45 24608645 q
D



Note that the observation is actually "assigned" to the star TrES-3 (as can be inferred from the star
name in the observation detail header), not to its exoplanet. The pairing with a specific exoplanet
occurs only at the moment the fit of the observed transit is saved.

The designation TrES-3 b is therefore only found in the left panel, which displays information about
the transit fit.

Download the original photometry file

If the user is logged in, they can download the original photometry files (or even an image with a
chart) via the observation table. The icons that allow this are located in the last column of the table.

The same can be achieved on the observation detail page, the icon for downloading the original
photometry file is located in the top right of the tab header with the light curve displayed.

What to observe?

Predictions

Predictions of observable events are available from the main menu: "What to observe?"

Q <;-;%%:>VarAstro = 0

BETA

@ Recent = My VarAstro ® What to observe ? O star catalog g Exoplanet catalog (ETD) « OEJV

® What to observe? & 5t

Eclipsing binaries minima

Exoplanetary transits

Projects and campaigns >

Any active observation campaigns or projects can also be found in the same menu.

The input forms for both types of predictions are slightly different, but the principle is the same. Itis
possible to limit the selection of objects based on name, constellation, possible astrophysical interest,
brightness range, depth of minimum (transit depth), period range, and it is possible to specify where
in the sky (azimuth / altitude) the object may occur at the time of minimum (center of transit).

By default, predictions are displayed for the current observing night and for the geographical location
specified in the user's profile, or for 50 degrees north latitude and 15 degrees east longitude (of
course, this can be changed in the form).

Using the buttons at the top of the form header, you can then view predictions for a specific object
(you can also view them using the "Show prediction" link on the star or exoplanet details page, see
Star detalil, or Exoplanet detail), forecasts for favorite objects (the user must be logged in), implicitly
for half a year in advance.



If this option is not disabled, only potentially observable phenomena are displayed by default (we are
usually not interested in occultation minima or transits in the daytime sky or at night, if they are below

the horizon).

Minima predictions

Eclipsing binaries minima

PSS < Specific object < Favorite objects

QObserver
Latitude

50.0000

Input parameters
Evening date

20. 07. 2025

Star name

Brightness from (Mag)

Minimal depth of minimum (Mag)

Minimal period {d)

Location in the sky at time of minimum
Minimal altitude (°)

Azimuth

Show only potentially visible minima:

Lengitude

15.0000

Constellation

Brightness to (Mag)

Maximal depth of minimum (Mag)

Maximal period {d)

Maximal altitude (7)

Show|20 v |entries I Column visibility ‘ I Copy ‘ Excel ]
D Name Constellation ~ P/S ~ Maximum (Mag) @  Minimum (Mag) © ~ Phot. band  Variability type ~ Minimum UTC  Altitude () Azimuth (1) D (h)®  Moonillum. (%) Moondist. [} Period (d) © Alternative designation
[Fitter | [Fitter ] [Fitter | [Fitter ] [Fitter | [Fitter | [Fitter ] [Fitter | [Fitter | [Fiter ] [Fitter | [Fitter | [Fitter | [Fitter
20442 V0652 Vir s 1258 1258 v EW 07/20/25,2039 28 sW 18 133 0341304
0 V3300 Oph P 149 153 Ew 07/20/25,20:39 42 s 18 142 0381148 Oph, CzeV142, USNO-BLO
47326, UCACA 464-070295,
8418 V0505 And 3 138 146 R EW 07/20/25,20:39 18 NE 18 46 0394143
10580 G3266.00123 Cas s 1258 1273 B EW 07/2025,2039 25 NE 18 46 0492473 "
20050 HN UMa P 9,898 10,016 EW: 07/20/25,20:39 25 NwW 18 84 038261
664 CzeV6T4 Per s 153 0 R BwW 07/20/25,20:39 25 NE 18 4 03709922 CzeV674, UCACA 717-012343
3UC287-026431
9821 AT Cam s 98 106 P EW 07720125,2039 27 N 18 42 1395894
13078 V0388 Cyg s 89 915 v EB 07/20/25,20:39 53 E 18 97 08590325
11576 EM Cep s 702 7.16 v EW 07720125, 2039 54 NE 18 70 0.806181
16290 V0556 yr s 8068 8068 v EB 07/20125,2039 65 SE 18 104 1.490108
17849 V0474 Peg s 146 1477 v EW 07/20125,2039 42 E 18 80 0.442868
14934 V1215 Her s 143 143 R EW 07/20125,2039 83 w 18 104 0312752
10742 V0336 Cas P 134 141 P £B 07/2025,20:40 39 NE 18 55 05972873
4112 CzeV4129 Cas s 1272 12.77 v ELL/EW 0772025, 20:40 37 NE 18 53 0.409061 CzeV4123, UCAC4 745-001721
17300 V3277 oOph s 153 153 p EW 07/2025,20:40 44 s 18 141 0324859
13602 BH Del P 132 156 P EA 07/20/25,20:40 39 SE 18 108 1614156
2105 Sge P 1587 1612 EW (WUMa)  07/20/25,20:40 44 SE 18 108 0297271 CzeV2121, UCACA 537-124122, var74 Sgel
1785 Cyg s 15,69 1621 v EW 072025, 20:40 72 NE 18 88 0.388858 CzeV1799, UCAC4 735-063231
2094 Sge P 1593 16.28 EW (WUMa)  07/20/25,20:40 44 SE 18 109 0414427 CzeV2110, UCAC4 533-125019, var62 Sgel
918 Czeva2s Cyg P 1321 13.35 c EW 07/20/25,20:40 44 E 18 83 0.451467 CzeV929, UCACA 627-117116

Showing 1 to 20 of 5,371 entries

The output is a table with minimum predictions - the name of the eclipsing star, the type of minimum
(primary or secondary), the time of minimum (in UTC), the position in the sky at the time of minimum,
and other information (brightness data) are displayed.

A colored “target” icon in front of a star's name indicates a possible astrophysical interest or other
note about the star. Details are displayed when you hover your mouse over this “target” icon.



You can use the "Column Visibility" button to hide unused columns. And possibly add some extra
columns - not everything is displayed by default (for example, the current moon phase and the
angular distance of the moon from the observed star are implicitly hidden).

Before observing the selected minimum, it is advisable to check the development of the O-C diagram
of the given object - the VarAstro forecasting system uses fixed periodic elements to determine the
times of the minimum and is not yet able to take into account any deviation caused by the
development of the O-C diagram in the forecasts.

Transit predictions

Exoplanetary transits

X Specific night ¥y Specific object QO Favorite objects

Observer
Latitude Longitude
50.0000 < 15.0000 <

Input parameters

Evening date

20. 07. 2025 ]

Exoplanet name Constellation

Brightness from (Mag) Brightness to Mag)

Minimal period (d) Maximal period (d)

Minimal transit depth (Mag) Maximel transit depth {Mag)

Location in the sky

Minimal aftitude () Maximal ltitude ()

Azimuth

Show only potentially visible transits:

Show|20 v |entries Column visibility | ‘ Copy Excel
D Name Constellation Start (UTC/h, A} Center (UTC/h, A) End (UTC/h, A} Transit duration (min) @ Brightness (Mag) @ Transit depth (Mag) @ Period (d) ©
Fiter | [Fitter | [Fitter | [Fitter | [Fitter | [Fitter ] [Fitter ] [Fitter | [Filter
724 KOI0999b KEP 07/20/25, 19:50,/ 58", E 07/20/25,21:52 [ 75", SE 07120125, 2355 71°, SW 244602 15391 0.00122 16.56815
546 KOI1367b KEP 07/20/25, 19:52  65°, E 07/20/25, 20:22 [ 68", E ' / 50898 15055 0.00034 0.5678602
1819 HAT-P-62b Aur 07/20/25, 1954 8", N 07/20/25, 21:2810° N 1862 12539 0.00917 26453235
219 HAT-P-14b Her 07720125, 19:55 77°, SE 07/20/25. 21:01 / 77°, SW 1314 99 000542 4627669
1143 KOI0567c KEP 07720125, 19:59/ 63°, E 07/20/25, 22:12 / 82", SE 266.454 14338 0.0005 203032
223 SP-33b And 07/20/25, 20:05/ &°, NE 07/20/25. 21:26 12", NE 163 83 001509 12198707
KOl 1428 b KEP 07/20/25, 20:18 /69", E 07/20/25, 21:01 / 76% E 86.442 14631 0.00048 09278604
92 KOI1459b KEP 07/20/25, 20:21 /717 E 20:53/76% E 642 15692 0.00483 0692023
1720 TOI145501b cep 07/20/25, 20:30 /61, NE 21:59/69°, NE 2328/7%N 178 106 001776 36231461
1049 KOI0678b KEP 07720725, 20:32/ 72", E 21:54 /835 ,23.16/ 767, SW 164526 13.283 0.00011 604097
1838 TOl-2109b Her 07/20/25, 20:37/56°, S 21:31 /52 SW 107.99 10217 0.0072 067247
162 WASP-3b Lyr 77 25,2151/ 76% S 137 1064 001231 1846835
1785 TOL-1422b And 0/25,23:04 /51° E 2712 000141 129972
754 KOI0952e KEP /25.21:46 / 78 E 97.416 000039 2896029
1734 T0I1320.1b Cvg 23:09/72°, SE 282 0.0066 397122
1056 KOI0665¢ KEP 22:44/82° SW 189.474 0.00009 1611912
948 KOIO766b KEP 22:43 /88", SW 186283 0.00145 4125488
857  KOI0861b KEP /25. 22:06 / 81, SE 11166 0.00034 2.237565
354 LRc01E2.4241b Agl 2:22/41°5 138 000119 053108
1457 Kepler-17 b Cyg /20125, 22:27 [ 84, E 07/20/25, 2336/ 84°, W 1366 002129 14857108

Showing 21 to 40 of 104 entries

Previous _n? 4| 5| 6| Next

The output is a table with transit predictions - the name of the exoplanet, the time (in UTC) and
position in the sky at the moment of the beginning, middle and end of the transit and other data (e.g.
the brightness of the parent star and the depth of the transit) are displayed. A box in the table



highlighted in reddish color indicates a potentially unobservable event (beginning, middle or end of
the transit).

It also applies here that you can use the "Column Visibility" button to hide unused columns and
possibly add some extra columns.
Projects and campaigns

Active observation projects and campaigns are also available from the main menu: "What to
observe?"

& What to cbserve ? B star catalog 8 Exoplanet catalog (ETD) < OEJV

Eclipsing binaries minima

Exoplanetary transits

e
Projects and igns >
I rojects and campalgns I EccentriCAT - DEEP (Citizen Astronemy Timing of Eccentric Eclipses) (8 2026-01-31 - 2031-01-3) &
a EccentriCAT - LITE (Citizen Astronomy Timing of Eccentric Eclipses) (£ 2026-01-31 - 2031-01-31) <
Ligh

Clicking on a specific project will display a page with project details: the name, what it concerns, who
the project leader is, the project time limit (if it is time-limited) and last but not least, it may also
contain a list of specific objects that the project leader has requested to be observed. Further down
the page there may also be links to minimal/transit predictions for these specific objects (the
predictions can also be viewed by clicking on the red "target" icon directly from the project list in the
menu).

Data:
« Name: EccentriCAT - DEEP (Citizen Astronomy Timing of Eccentric Eclipses)
+ Short description: Timing eccentric binaries with backyard telescopes to stud!
apsidal motion and orbital variations. A citizen science project. —
« Chief: Marek Wolf @
« Updated: 2026-02-01

« Validity: 2026-01-31 - 2031-01-31 —

Description:
DEEP

In cooperation with Marek Wolf, Associate Professor at Charles University in
Prague, we aim to monitor eccentric binary stars to detect and characterize apsidal
motion and other phenomena revealed by times of minima. We are calling for
ethusiast amateur with upto 25 of diameter.

Study of eccentric eclipsing binaries provides new information about the

structure and evolution of stars. Analysis of the apsidal motion (i.e., the rotation of the line of apsides) yields the so-called internal structure
constant, an important parameter in all current stellar models. Apsidal metion also has a relativistic component, which therefore allows tests of
the laws of general relativity outside the Solar System. In eccentric binaries we quite often find a third component whose influence on the
eclipses can be separated in the O-C diagram.

The aim of the observations is to monitor the eclipses of known eccentric binaries and, by combining data over a longer time span, to derive or
refine the period of the apsidal motion.

Data added to the project will be evaluated annually and analyses of selected systems will be published in a professional journal. Observers will
be able to become co-authors of the publications.

Primary investigator: Marek Wolf, Charles University Prague, MarekWolf@seznam.cz

Project organiser: Filip Walter, Czech Astr ical Society, walter C:
Local contacts:
CZECHIA: Filip Walter, Czech Astronemical Society, walter@planetum.cz

ITALY: Ivo Peretto, Marana space explorer center, ricerca@marsec.it

Objects of interest:

DDAqr ALAri V0409 Com WWCam DNCas OXCas PVCas V0381Cas VO785Cas  Vi018Cos V1137Cas V0731 Cep
V0743Cep SWCMa V0442Cyg VO796Cyg V1034Cyg RWlac HiMon RUMon V0450Mon V0498 Mon V0521 Mon
GMNor V04560ph EWOr V0871Per VO0523Sgr VO0526Sgr YYSgr BPVul V0495 Vul

Show minima prediction >>
Show list of observations >

How to upload your own observations?

The user must be logged in.



Uploading a new observation is accessible from the user menu, or via the "Upload observation" quick
button visible in the main menu.

Q = VarAstro =2 @

BETA

@ Recent A MyVarAstro  ® Whattoobserve? O Storcatalog  H Exoplanet catalog (ETD) < OEJV. Z, Upload observation

After activating the button, the following form will appear:

New observation Ar Light curve [ Chart
Star name o] Observer's nam
Select the photometric data file Browse
Designat + | Jan Hykel

Use station / instrument profile

ROST v
Station Instrument

ROST, Ondejov NWT 305/1200, Mil G4 16000

Latitude © 50 2 Longitude @ 15

Publication level © All data v Phot. band @

Time standard @ Gjd v Brightness in Magnitudes v
JD from Do

Note Project @

The form is divided into two parts: on the left, observation data is entered, on the right, there is space
for uploading photometric data, as well as a chart with the surroundings of the observed object and a
description of the comparison and check stars.




New observation

A Light curve @3 Chart

NSVS_1125174_2026-03-28_r_b15042fc-3fd4-4605-bb30-9ebe2b383a28.txt

aaaaaa

NSVS 1125174

0.4 Pty
.. o
Use station / instrument profile Y St '4‘.
i, o A
ROST -
P & W .i'
. = B ¥
Station Instrument . & -'_ -
0.2 & - " o
ROST, Ondrejov NWT 305/1200, Mil G4 16000 - " * -
- o 0 &*
[ . - #
Latitude @ 50 Longitude @ 15 - [N g
- - %
- -
H o
i LS » ‘\..‘-'
Publication level @ All data ~ Phot. band @ Sloan ' . .
o - -
" :
Time standard ® Gjd «  Brightnessin Magnitudes v u, -
g
JD from 2461127.308029 Ibto 2461127.657454 sagi127.4 as1127.5 P
Note Project @

< Reload metadata

New observation

Ar Light curve

Star name @

NSVS 1125174

Use station / instrument profile

ROST

Instrument

ROST, Ondejov NWT 305/1200, Mil G4 16000
Latitude @ 50 Longitude @ 15

Publication level © All data v Phot.band @ Sloan

Time standard © Gid «  Brightnessin Magnitudes v
JD from 2461127.308029 IDto 2461127657454

Note Project @

It is recommended to first upload a photometry file - this may contain information about the time

standard used, the photometric filter, and the units in which the brightness is given. In many cases,
the VarAstro system is able to read this information and pre-fill the essential part into the left part of

the form.

The supported input data format is a text file, where the first column is the Julian date (full or reduced)
and the second column is the star's brightness value (magnitude or flux). Additionally, the AAVSO

format is also supported.

If the photometry file is processed using the SIPS tool, the VarAstro system is also able to read the
star identification (coordinates) and attempt to match it with a star in the database, possibly pre-filling

it into the "Star Name" field.

If necessary, the data can be edited manually.



Special attention should be paid to the time standard used, as different photometric tools use different
standards — geocentric or heliocentric Julian date, barycentric Julian date. It is always necessary to
choose the correct time standard, namely the one in which the data is taken.

Also worth noting is the choice of units in which brightness is displayed - magnitudes or flux. VarAstro
works with magnitudes internally. If you upload an observation and the preview appears "strangely
inverted", you probably entered the brightness unit incorrectly - try swapping it.

Don't forget to also include information about the observatory and the instrument used. To avoid
having to fill in this information manually each time, you can pre-fill it in My profile. If you use multiple
observatories/instruments, it is possible to create multiple profiles with descriptions and then simply
switch between them.

If you are observing an object as part of one of the observation projects/campaigns, you can specify
it.

Before submitting an observation, we can also set the publication level — the observation can be
“private.” In this case, the observation will not be visible to other users.

The observation is finally sent by pressing the "Save" button. The details of the newly entered
observation are then displayed.

Fitting minima of eclipsing binaries

In the details of our specific observation (if it is a captured binary occultation), we can determine the
time of the minimum. We display the minimum fitting tool by clicking the "Determine time of minimum"
button.

AB And (Eclipsing binary)
2,015, DE: +36° 53'35.60"

© RA:23h 11m 3: 6°

AB And (JD 2459818.29577 - 2459818.59069) <} Varkstro

240883 24508184

A tool will appear to select the time interval in which the fitting algorithm will then try to find the
minimum. Select the area around the expected minimum so that the decrease/increase in brightness
around the minimum is included, but avoid maxima and their surroundings. See the image below.



AB ANG (ecipsing binary)

© RA:23h 11m 32.01s, DE: +36° 53' 35.60" (347.8833749950, 36.8932222219) ©
£926.08.2022, 19:05 - 27.08.2022, 02:10 (UTC)

Data: Light curve
AB And (JD 2459818.29577 - 2459818.59069)
« Observer: Jan Hykel
« E-mail: Jan. hykel@centrum.cz
« Created: 25.04.2026, 23:49
+ Station: Brno - balkon
@ Lat: +50°, Long: +15°
« Instrument: WO REF51/250, ZWO ASI1600mm
« Photometric band: Clear
« Time standard: Gjd
« Brightness in: Mag

Actions:

Mag

63 Remove object from favorites )

A Report an issue

2459818.3 2459818.4 2459818.5

Pressing the "Run fitting" button will perform a minimum fit, which will then be displayed in the light
curve. The determined minimum time and other data, including a preview of the O-C diagram, will be

displayed in the left panel.

. Actions:
Actions:

&3 Remove object from favorites 60 Remove object fram favorites

AR tani
A\ Report an issue eport an issue

New minimum New minimum
Fitted minimum can be directly saved and published to B.R.M.O.: Fitted minimum can be directly saved and published to BR.N.O.:
O-C diagram preview: O-C diagram preview:

Minimum time Minimum time

2459818.402581 +/- 0.00033 2459818.402581 +/- 0.00033

Minimum type Minimum type

Primary v Secondary ~
Observer's name Observer's name

Jan Hykel Jan Hykel

Photometric band Photometric band

Clear Clear

Nate Note

A

Publish in BRN.O

Publish in B.RN.O



From the O-C diagram preview (where the red dot represents a new minimum that is somewhat out of
line with expectations) and from the original photometry, it is clear that this is a secondary minimum,
not a primary. So we change the minimum type to “secondary”. This causes the O-C diagram preview
to be redrawn — the determined minimum now fits in more than well with the others.

By hovering the mouse over the red dot representing the new minimum time, it is possible to display
information about how much the time differs from the prediction.

0O-C diagram preview:

0-C [d]

Current minimum

» 1D: 2459818.40644
l||"'--ln-. .l UTC: 08/26/2022, 21:45
Value: 0.0010

HID

Save the new minimum by pressing the "Save" button.

Fitting exoplanet transits

In the details of our specific observation, if it is a captured transit of an exoplanet, we can determine
its parameters. We display the transit fitting tool by clicking the "Determine transit parameters" button.

HAT-P-36 (fronsiting exoplanet)

© RA: 12h 33m 03.965, DE: +44° 54' 55.30" (188.2665000000, 44.9153611111) ®
£321.03.2026, 20:46 - 22.03.2026, 00:34 (UTC)

Data: Light curve .

HAT-P-36 (JD 2461121.36587 - 2461121.52410) e Vertso
« Observer: Jan Hykel

« E-mail: Jan_hykel@centrum.cz

« Created: 26.04.2026, 01:32 ‘

« Station: ROST, jov T
° Lo -

- In: 1200, Mil G4 16000 i

. nd: Clear . e 1

o Ti Gjd

« Brightness in: Ma 1

1111111111111111111111111

A tool for selecting a time interval will appear, in which the fitting algorithm will then try to find and
determine the transit parameters. Select the time interval in which you expect the transit, including the
entry and exit from the transit (or leave the default time interval selection). See the image below.



Light curve &
HAT-P-36 (JD 2461121.36587 - 2461121.52410) = Varhsio

2461121.4 2461121.45 2461121.5

Also select the expected approximate time of the mid-transit (blue dashed line) if this does not match
the implicit estimate. The specified time will be written into one of the input parameters displayed in
the left panel.



Actions:

&0 Add object to favorites

A Report an issue

Planet designation

HAT-P-36 b v

Fitting algorithm

Original ETD v

Fit / find out: |Dmid

Initial value (D)

2461121.451976

Fit / find out: Transit duration

Initial value [minutes)

132.900

Fit / find out: Planet radius (Transit depth)

Initial value (Rgig)

0.11814

Impact factor

0.312

Limb darkening

0.5

Correction of systematic errors:

Apply linear detrend

| Apply parabolic detrend
m

In most cases, there is no need to change the default values of the other parameters - they are
carried over from the data on the specific expected exoplanet. However, it is possible to specify which
parameters will be fitted and which will be fixed. If the observation captures a complete transit, it is
advisable to specify both the moment of the transit's midpoint, its depth, and its length.

Last but not least, it is possible to set the correction of systematic errors - in most cases, linear
detrending is sufficient.

After pressing the "Run fitting" button, the algorithm will attempt to find the desired transit parameters
(displayed in the left panel). The light curve graph will then display the fit of the original photometry as
well as the fit of the detrended data.



Light curve &

HAT-P-36 (JD 2461121.36587 - 2461121.52410) = Varhsto

-1.9

2461121.4 2461121.45 2461121.5
pio)

Transit parameters in the left panel, including a preview of the TTV diagram:



[C] Apply parabolic detrend

New transit

Fitted transit can be directly saved and published to ETD.:
TTV diagram preview:

t
o :
------------------ SLIRRAA SIS EE L
= i -
s

f

HID

0-C [min]

Planet designation

HAT-P-36 b

Mid-transit time

2461121.451965 +/- 0.000556

Transit depth

0.021139 +/- 0.000668

Transit duration

143.38 min +/- 1.88 min

Observer's name

Jan Hykel

Photometric band

Clear

Note

Publish in ETD

By hovering the mouse over the red dot representing the new transit midpoint time, it is possible to
display information about how much the time differs from the prediction.



New transit

Fitted transit can be directly saved and published to ETD.:
TTV diagram preview:

P

------------------ e piti

0O-C [min]

Current transit mid time

I8l 10: 2461121.45597
UTC: 03/21/2026, 22:56

Value: -0.0158

Save the new transit by pressing the "Save" button.

What functionalities are available to a logged-in user?

A logged-in user has a user menu available, which is displayed when you hover your mouse over the
round "avatar" icon in the top right (you can set your own image in the section under "My profile").

VarAstro = 0 |g
BETA
xoplanet catalog (ETD) @ OEJV @ Jan Hykel
2 My profile

@ Manage your account
User Info

8 My messages

Ita running Most of functionality of VarAstro is available for logged user

a credentials, you can create your own new account free of cr| I, Upload observation

Datab tal 2.astro.cz, th -mail add logi .
atabase portal var2.astro.cz, use the same e-mail address as a loginf go & upload of observations

data easily to the new portal. | %] Login, @ Register

= List of observations

B> Signpost to observations
Q@ Favorite objects

¥¥ My objects

Exoplanet catalog

U Logout

Frter filll ar aartinl exanlanat name

For example, a user can view a list of all their observations, change their login password, send an
internal message to another VarAstro user, or view a list of their favorites and objects they have
created.

The main function is, however, uploading observations to the database and determining minima of
eclipsing binaries and exoplanet transits using internally contained models. A logged-in user is also
authorized to download original observations of other users.

The following is a brief description of the individual items of the user menu.

My profile

Here you can change the user interface language, fill in the data about the observer, his observatory
and instruments. It is possible to create multiple observatory and instrument profiles.

Please fill in at least your first and last name.



The filled in observatory and instrument details are then used to pre-populate the form when
uploading a new observation. The same applies to the default visibility/publication level.

A user can choose not to publish their observations, such observations are then not visible to other
users.

User settings

ation details User interface language Default visibilty level for new observations
English . All dota

Personal data @

First Name Surname

Jan Hykel

Contact e-mail Country

jan hykel@gmail.com Czech Republic

Postal address About me - you can use basic HTML tags to format the content.

Station details

Latitude (*) Longitude (°}

50.0000 150000

Station description Intruments description - telescope, CCD camera, fiters,

If you previously had an account on the original var.astro.cz and used a different email address to
register than the one entered in the original profile, you can link your new and original accounts — via
the “User profile migration” link in the left panel. However, if you used the same email address, the
data from the original profile was automatically linked to the new account. You don't need to do
anything else.

The "Notification settings" item is used to display a form with settings for turning on/off the automatic
generation of event notification emails.

At the bottom of the user profile page, you can upload user profile pictures, which are then displayed
in the header of the public profile (the public profile can be viewed via the "Show Public Profile" link).
The public profile only displays the user's name, country, any details (filled in the "About Me" field),
and contact email (for logged-in users).

It is also possible to change the avatar image - using the "pencil" icon in the top left.

Manage your account

Here you can change the current user password.



My messages

It is used for internal communication with other users of the VarAstro system. It is possible to create
new messages and send them to other users and read messages from other users.

The user is notified of an incoming message by an active bell icon on the right in the header (which
also contains a list of other notifications), or by an incoming email.

Send message

Recipient

Martin Masek (#4)

Subject

Test

Content

This is a test message)|

Attachment

Select file

Upload observation
See How to upload your own observations?.

Bulk upload of observations

This is a modification of the observation upload tool that allows you to process multiple observations
at once.

List of observations

Displays a list of all user-uploaded observations, including determined minima of eclipsing binaries
and exoplanetary transits.



List of observations - Jan Hykel

Home - List of observations - List

Show |20 v |entries ‘ Copy Excel ‘
ID Light curve Name Constellation Phot. band Created by Email Date Created Minima Transits DQ
|Search ‘ ‘Search ‘ ‘Search ‘ ‘Seurch ‘ ‘Seurch ‘Seun‘

108639 M TIC 347695698 Vir g Jan Hykel jan.hykel@gmail.com 04/30/25 05/01/25 )
107974 'Vr- GJ 3236 Cas Clear Jan Hykel Jjan.hykel@gmail.com 03/07/25 03/11/25 :33‘625456207’42'31052 L3
107942 # TOI-1728 Cam Clear Jan Hykel Jjan.hykel@gmail.com 03/07/25 03/09/25 :’2‘02;76;))742'59668 4 L3
107766 # TOI-1728 Cam Clear Jan Hykel Jjan.hykel@gmail.com 02/22/25 03/02/25 :’2023963)728'63232 4 )
76893 \/_ CG Cyg Clear Jan Hykel Jjan.hykel@gmail.com 08/19/23 08/24/23 :322214763176.49276 43
104541 \/ CzeV2 UMa Clear Jan Hykel Jjan.hykel@gmail.com 08/19/23 08/24/23 :3362;66371)76'40744 )
76892 \/ CzeV13 Cyg Clear Jan Hykel Jjan.hykel@gmail.com 08/20/23 08/24/23 :]22254:;177'44900 )
76890 LV EF Cep Clear Jan Hykel Jjan.hykel@gmail.com 08/23/23 08/24/23 :3222241630180'47155 Jé
76265 W VZ Psc Clear Jan Hykel Jjan.hykel@gmail.com 09/02/22 09/03/22 :’73:1:?\825.55263 )

Details of a specific observation can then be viewed by clicking on the identification number located in
the first column of the table.

Signpost to observations

This "signpost" allows us to click through to observe a specific star, even if we don't remember its
name. All we need to do is know the constellation.

A summary table with the number of observations in individual constellations will be displayed. After
selecting a specific constellation, another table will be displayed with the number of observations of
specific stars in that constellation.

Signpost to observations - all

constellations

Favorite objects

Home - Signpost to observations - all constellations

Signpost to observations - all constellations

Constellation
And

Aqr

Ari

Entries

cam
Cas
Cep
CMi
Cyg
Del
Hya

N}

Leo
Ori
Peg

5 ®

Psc
Ser
Tri
UMa
Vir

PR Rk R, R RN WEONRRRNRNN

Total: 68

A list of objects that the user has marked as favorites (stars and exoplanets) will be displayed. For
favorite objects (among others), VarAstro generates notifications that someone else has added a new
observation to this object, minimum or transit fit.



Favorite objects v

GJ 3236 01159 Y ew star NSVS 1031772 01107 Y New star AB And 035 Y
2015

/25/2016
admin ‘ admin

RA: 03h 37m 14.08s, DE: +69° 10' 49.70", MAG (max): 14.270 RA: 13h 45m 34.90s, DE: +79° 23' 48.00", MAG (max): 13.500 RA: 347.8833333150, DE: 36.8933333330, MAG (max): 9.500

) ) (V). EW/KW
1 x 6 Remove from favorites 2 x 69 Remove from favorites 2 x 6 Remove from favorites

A list of objects (stars and exoplanets) that the user has added to the database and is their "owner"
will be displayed. One of the privileges of the object owner is the ability to subsequently edit them - for
example, to adjust brightness data or periodic elements.

Another registered user does not have these rights (yet). However, in the future, a function of
dynamic user rating based on activity will be added, and the active user's rights will gradually
increase. This will allow them to edit "other" objects.

| want to upload a new observation, but the corresponding object does not
exist in the database. What should | do?

VarAstro does not contain nearly as many variable stars as, for example, the VSX catalog. If you
cannot find a matching star while trying to upload a new observation, a logged-in user can create one
themselves.

Creating a new star

The "New Star" form can be accessed either from the star catalog using the "Insert a new object"
button, or from the observation upload form if we find that we cannot find the object.



@ Recent 2 MyVarAstro  © Whattoobserve? [ Starcatalog & Exoplanet catalog (ETD) & OEJV. 1 Upload observation

Star catalog Home - Star catalog - List

Enter full or partial star name
Or enter equatorial coordinates (J20000)
Right ascension: Declination:

IH MM SS.s5 or DDD. D MM SS.s:

Search radius:

Show|20 v entries

ID { Entries® Name § Constellation

Maximum (Mag) £ Minimum (Mag) ! Secondary minimum (Mag) { Variability type £ Latestobsv. ! Rightascension { Declination : Alternative designation  Variability type Created by

search | [search | [seoreh Search ) [Search == o e search ] [seareh | [Seoren ] [seren

1 0/5/78 FFCnc Cnc 1083 114 o EA 2021-10-02 08293931 417170058 FF Cnc, CzeV1,UCACA  Eclipsing binary admin
537-048686,GSC
13830600

2 0/32/49 ESUMa Ua 1099 13 0 ow 20050200 09542862 469132208 ESUa, CaeV2,UCACS  Eclpsing binary admin
767.019460,G5C
ossas-o038s

s 020 s o o B B 20060607 21360092 140523907 CaeV3, UCACE vinsic admin
665.102227,65C  varioble
03187-01047

& orses im0 oy 1203 128 0 ow 20030821 20155584 437271553 V2240 Cyg, CroVi, UCACA Eclpsing binary admin

@ Recent 2 MyVarAstro © Whottoobserve? [ Starcatalog  E Exoplanet catalog (ETD) L Upload observation

New observation A Lghtcurve B3 Chart
Starname © Observer's name
unknown_2022-03-09_5a4a0e25-7ad6-4c76-adb3-0955bf4f2794. txt

Designation - Jan Hykel -

Default v |
Station Instrument h" 1

22
Brmo, balcony. WO REF 51/250 + ZWO ASI1600mm
Latitude @ 50 < Longitude @ 15 E
Publication level © Al data «  Photband @ s
Time standard © Gid v Brightnessin Magnitudes v
1D from 2459648252497 Dto 2450648573115
2459648.3 2459648.4 2459648.5

Note Project ©

The form for creating a new star looks like this:



SIMBAD/VSX database lookup

Designation
Constellation

Double star component
Alternative designation

+

@ Use decimal degree coordinates representation

Right ascension

Declination

Variability type
Eclipsing binary
Intrinsic variable
Transiting exoplanet

Rotating variable

AB And

Designation
Constellation
Double star component

Alternative designation

Tic v
Gsc v
Tyc v
Gevs v

TwoMass v
Nsvs v
Gaia v

+

@ use decimal degree coordinates representation

TIC 374265995

GSC 02763-00904

TYC 2763-904-1

AB And

2MASS |23113209+3653351

NSVS 6153584

X X X X X %X X

Gaia DR3 1916588203329221632

Right ascension 347.88369138126
Eruptive variable U Declination 36.89308581954
Maximum (Mag) Variability type EW
Minimum (Mag) Eclipsing binary [
Secondary minimum (Mag) Intrinsic variable I:\
Photemetric band Transiting exoplanet O
D (h) Rotating variable O
d (h) Eruptive variable (]
Astrophysical interest R
Maximum (Mag) 9.61
Minimum (Mag) 10.47
Period (d) - Secondary minimum (Mag)
Epoch (H)D) /- Photometric band v
Secondary Epoch (H)D) D (h)
d (h)
Additional orbital elements Astrophysical interest
+
Additional data Period (d) 0.3318912 +-
* Epoch (H|D) 2458394.4267 +-

Secondary Epoch (H]D)

Additional orbital elements

+

It is necessary to fill in basic information about the star, especially its name, constellation and
coordinates (J2000.0). The default representation is in degrees, both for right ascension (0 to 360)
and declination (-90 to +90). However, you can switch to a view where the right ascension will be in
the classic format of hours / minutes / seconds. It is also appropriate to fill in data on the type of
variability, brightness data and periodic elements.

The form allows you to use the services of the online databases SIMBAD and VSX, where after
entering the name of the star or its coordinates, most of the data will be pre-filled, including
cross-identifications (if the star is found). The user only needs to confirm the data.

A new star will be created after pressing the "Save" button and can then be used to upload a new
observation.
Creating a new exoplanet

The "New Exoplanet" form can be accessed from the exoplanet catalog using the "Insert a new
object" button.



@ Recent & MyVorAstro  © Whattoobserve? O Star catalog O Exoplanet catalog (ETD) & OEJV 1 Upload observation

Exoplanet catalog - ETD © Home - Exoplanet catalog - List

Enter full or partial exoplanet name

Or enter equatorial coordinates (J20000)

ID § Entries© Name §  Status § Brightness (Mag) § Depth (%) i Duration (m) § Epoch § Period ¢ Inclination (') i Semimajoraxis (AU) § R; i Rs i Latestobsv. i Rightascension i
[Seorn ] [Seorr Search ] [seareh | [Seorer N | [eore] searen] [seoen ]

1 18/671 TES-3b CNF 1241 272 774 245453858069 1.30618608 82.15 0.0226 1305 0813 2025-11-03 17 52 07.00 +373246.00 admin

2 o/0 HD CNF o 88 [ [ o [ [ o 0 - 0559 49.58 -481421.88 admin
a100am

3 0/17 OGLE- CND 1442 228 112 2453464.61755 1.43247425 89.4 0.0229 109 077 2018-02-16 1052 24.00 -612648.00 admin
T

4 um ose  aw w7 0s s sas316259199 18986531 85 00306 Ls 134 isseil17 1050360 61572600 admin

The form for creating a new exoplanet differs depending on whether we "just" want to add a new
planet to an existing star (VarAstro uses a hierarchical system - each exoplanet is connected to its
parent star in the database, so the star must also exist), or whether we want to create a new
star/exoplanet pair in one step at a time. We make the choice by clicking on the "Existing host star" or
"New host star" tab.

If we are creating a new star/exoplanet pair, it is also necessary to fill in the data about the host star
(name, coordinates). Alternatively, the data can be pre-filled using a query to the SIMBAD/VSX
database, similarly as described in the chapterCreating a new star.

0 Existing host star | + New host star

| SIMBAD/VSX database lookup

G- Existing host star | + New host star

Star designation @

Designation

Planet designation @
@  Use decimal degree coordinates representation

Right ascension

Reference Declination
Y Brightness (Mag)
Status Candidate v Photometric band
Transit depth (%) Planet designation ©
Transit duration (m)
Reference
Planet radius (Ryg) +f- p
Star radius (Rsus) +- Status Candidate v
Impact factor +/-
Period (d) +- A
Epoch (H)D) v "
-
Semimajor axis (AU) +-
Inclination (%) +H- Period (d) -
Epoch (H]D) -
Additional data Semimaijor axis (AU) 4l
+ Indlination (°) -

Additional data
+

For a specific exoplanet, it is necessary to fill in its designation (only the planet designation, e.g. "b",
or ".01", etc.), data on the decrease in brightness during the occultation (transit depth), transit
duration, or other parameters regarding the geometry of the system, and last but not least, orbital /
periodic elements.



The data can be found, for example, in the NASA Exoplanet Archive
(https://exoplanetarchive.ipac.caltech.edu).

Star designation

TOI-5451
IP\umet designation .01 I
https:/f
Reference exoplanetarchive.pac.calte
ch.edu/overview/TOI-5451
Z
Additional flag
Status Candidate v
Transit depth (%) 1.209
Transit duration (m) 83
Planet radius (R, 1.0975842 +- o0.062¢
Star radius (Reyn) 1.09908 - 0.055
Impact factor 05 +-
Period (d) 1.6822448 0.000¢
Epoch (H]D) 2459606.27745 0.000¢

Semimaijor axis (AU)

Inclination ()

Additional data
+

A new exoplanet (or star/exoplanet pair) is created after pressing the "Save" button. The created
exoplanet (or its parameters) can then be used when fitting a specific transit in the observation detail.


https://exoplanetarchive.ipac.caltech.edu/
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