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Transit follow-up step-by-step
1. Proposal submission (we skipped that part!)

2. Gotoobserve the transit, but also...

Fireball frotbe Gulf of Lion to Narbonne!

She
R

N
DDM AlISky 2024-07-10T20:55:16.659 UTC
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https://docs.google.com/file/d/1FClm7VJQ8uODfq-u5G7wLVAqAF2mdDlL/preview
https://docs.google.com/file/d/1X7KnfsVZQip2S0HH-dSSwH_3GuoysA2P/preview
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Transit follow-up step-by-step
1. Proposal submission (we skipped that part!)
2. Gotoobserve the transit, but also...
3. Reducethedata

- Backup_target

- images Transit of Qatar-1b

- FindingChart.png

- TOI-1807
- images

- FindingChart.png
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B s e oo . e ]
Astroimage)
e Software to analyse images and obtain the photometry ol ey ,5::;;?:
— Image pre-processing: e L . EREHE IR ¥
bias, dark subtraction, flat fielding...
— Multi-aperture differential photometry

— Light-curve detrending

https://www.astro.louisville.edu/software/astroimagej/
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https://www.astro.louisville.edu/software/astroimagej/
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TJO data T 7th Institute of Space Sciences Summer School:

EXOPLANETARY SYSTEMS.

e TJOdatafrom atransiting planet _ Multiwavelength Approach to Exoplanets
— Finding chart of the star
260 images (4.4 GB)

—— CsIC IEeC?

2-11 julio 2024
Institute of Space Sciences
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Photometry with Astroimage)
e Loadthe sequence of images
— File — Import — Image Sequence

AstrolmageJ - X
File Edit Image Process Analyze Plugins  Window Help I

New )

NAL M| A (8 ©|% < |E mr| 2 |>
Open... Ctrl+0 - -
Open Next Ctrl+Maytis+0 ted rect (alt or long click to switch)
Open Samples
Open Recent
Import ~ Image Sequence...
Show Folder ~ Raw...
Close Ctrl+Ww il
Close All Ctrl+Mayls+W = Image...
Save Ctrl+5 ol
Save As __ Resuilts...
Revert Ctrl+Mayas+R T8ble...

URL...
Page Setup... Stack From List...
Print... Ctrl+P TIFF Virtual Stack...
Quit AL

X¥ Coordinates...

Animated Gif...

7th ICE Summer School 2-11 July 2024



Institute of Transit follow-up TJO

Space Sciences
Photometry with Astroimage) Pm— o

File Edit Image Process Analyze Plugins  Window Help‘

e Load ’Fhe sequence of images SelcelA<ER Algle d W esdEmE7 =
— File — Import — Image Sequence e

— Indicate some filter to select images (“fits”) bl o i -
Dir: l/home/morales/Descargas/Qatar-l/imatges/ Browse

drag and drop target

Type: default

file name filtering text (can also enclose regex in parens)

Start: [1
Count: |-
Step: [1
Scale: (100 %

Filter based on FITS header keywords and values:

Process images
(filtering not accourted for in file count and stack size below)

one by one Keyword 1: Value 1:
AND _JOR

Keyword 2: Value 2:

W Sort names numerically
¥ Use virtual stack
_lOpen as separate images

Matched files: 129

Estimated stack size: 2164.3 MB

Help| Cancel OK

2-11 July 2024
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Photometry With Astroimage.’ File Edit Image Procefs Analze  Plugins  Window
. Ojojc|o| /]« Alo]¢| A |8 ©|%| « |8 m|e| 2| >}
e Load the sequence of images pertur Photomety Too | - 2 x
. el it D
— File — Import — Image Sequence 1 | T
RA:| 20:13:46.615| DEC:| +65: 1723,071 Peak: 33.5444

— Indicate some filter to select images (“.fits”) S R ST e,
i 221150 set ull O] b SIS RN SN

— The first image will be opened T
iy

Image] X: 623.8133 Image] Y:

490 -
=5.5 5108.1 12345 2045.4 2856.3 3667.2 4478.1 5289.0 6099.8 6910.7 7721.6 85325 9343.4 10249.7 11203.6 12205.3‘

12,205.3594]

white: [ 68.4061]| max: [

[5:5847 |:min | -5.5847] black mean: 20.1703
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AstrolmageJ - X

Photometry With AstroimageJ File  Edit Image Pracefs Analyze  Plugins  Window Help
gjojc|o| /] £\ A0/ 1|8 ©|%| «|B|m|w|7|>
® Apertu re photometry |Aperture Photometry Tool - o X

File  Preferences Contrast View Annotate Measure Edit Process Color Analize WCS

— Define the aperture settings T T T T

RA: [ 20:13:46.615] DEC: [ +65:17:23.07 Peak: 33.5444

FITS X: 624.3133 FTS Y: 27.8067 Int Cnts: -408.2034
HHEEIRLE 225 [F[EeE X ]

i

Center aperture
on the star

Set apertures
properties

[5.5847 lmin [ -5.5847 | black mean: 20.1703 white: 68.4061]| max:[  12,205.3594]
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Photometry with Astroimage)
e Aperture photometry
— Define the aperture settings
— Set the apertures — imatges (1) 293%) o

File Edit Image Process Analze Plugins Window Help File  Preferences Contrast View Annotate Measure Edit Process Color Analze  WCS

s 1
=l OJG‘@‘_/V A‘iﬁ*‘v“\‘A|pv‘gfm]‘_/t| B @‘@)@‘ 4 E‘Mﬂ‘m‘#‘» Image) X 548.7200 Image)Y:  2,048.0000 Value Nan
RA:| 20:13:50.950| DEC: | +65:17:32.73| Peak 32.8193
0.5000 Cnts: -30.7581
Aperture Photometry Settings X V — I m;s P A
:’]- ®@E¢J\ 4R .)\.rg E
Radius of object aperture L[ | = ﬁ 9 oAy
Inner radius of background annulus | | = [20.000
Outer radius of background annulus || I - [30.000
_IUse variable aperture {Multi-Aperture only)
FWHM factor {set to 0.00 for radial profile mode} || | —~h
Radial profile mode normalized flux cutoff [0.010 (0 =< cuffoff < 1 ; default = 0.010)
W Centroid apertures ¥ Use Howell centroid method  _IFit background to plane W~ Remove stars from backgnd _IMark removed pixels

W Use exact partial pixel accounting in source apertures {if deselected, only pixels having centers inside the aperture radius are counted)
_IPrompt to enter ref star absolute mag (required if target star absolute mag is desired)
W List the following FITS keyword decimal values in measurements table:

Keywords {comma separated): LDis(}BS.JDiuTC.HJDiuTC.BJDiTDE.AIRMASS.AULOEJ.CCD»TEMP.EXPTIME.RAOBJ2KDECOBJZK

CCD gain (1.000000 [e-fcount]

CCD readout noise (0.000000 [e-]
CCD dark current per sec [0.000000 [e-/pixsec]

or - FITS keyword for dark current per exposure [e-/pix]

W Saturation warning {'Saturated' in table) {red border in Ref Star Panel)...

... for levels higher than {55000

W Linearity warning {yellow border in Ref Star Panel)...

... for levels higher than {30000

More Settings | Cancel %‘ 0 6099.8 6910.7 7721.6 85325 9343.4 10249.7 11203.6 12205.3
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AstrolmageJ - X

Photometry With AstroimageJ File  Edit Image Pracefs Analyze  Plugins  Window Help

gjojc|o| /] £\ A0/ 1|8 ©|%| «|B|m|w|7|>

® Ape rtu re p hotomet ry |Aperture Photometry Tool - o X
Fl|f ‘.Fj'?f.e-r.eice.s"_‘Ct?r.ﬁ.rast’ ‘ViewA AAnnotate Melasure ‘Edit Proces_s. - Col(.)r‘ "Anallyze WCS

— Define the aperture settings [ RS s e

RA: [ 20:13:46.615] DEC: [ +65:17:23.07 Peak: 33.5444

_) Set the a ertu reS FITS X: 624.3133 FITS Y: 27.8067 Int Cnts: -408.2034
b rEERL 2% ECmeE \«;«:RIAIXI (4

— Select your target and reference stars

AR i S IS

Center aperture
on the star

Set apertures
properties

Identify target
and comparisons

[5.5847 lmin [ -5.5847 | black mean: 20.1703 white: 68.4061]| max:[  12,205.3594]
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images (V) (29.3%) = @ &

Space Sciences
F|Ie Preferences Contrast Vlew Annotate Measure Edlt Process Color Analyze WCS

Photometry with AstroimageJ _Fle_Preerences_Coiras_view _sonoise e 3
lmagej X: 1. 978 9067 !magej Y: 2 048.0000 Value: NaN
RA:| 20:12:27.968 DEC:| +65:17:35.23 Peak: 33.6299

1,979.4067 FTS Y: 0.5000 Int Cnts: 88.7717

e Aperture photometry
— Define the aperture settings ® ENEE]O 2l FlBieE SR P

— Set the apertures
— Select your target and reference stars l—'

— Compute the photometry

8.312.3701]

white:[ 60.8493| max: [

-7.0856 :min -6.6797|black mean: 20.7392
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Multi-plot Reference Star Settings

File _Edt Font Options

abe] Plot of Measurements

Photometry with AstroimageJ Ez e
e Aperture photometry BN
— Define the aperture settings -
— Set the apertures B
— Select your target and reference stars 7 ;...
— Compute the photometry i

PN ]
45
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Photometry with Astroimage)
e Aperture photometry
— Define the aperture settings
— Set the apertures
— Select your target and reference stars
— Compute the photometry
— Normalize your light curve

Transit follow-up TJO

Create anew
column

Add new columns to table X

_IAdd new column from X-data |

New column name (from X-data): l}D_UTC_B

¥ Add new column from Y-data

New column name (from Y-data): |rel_f|u><_T1_n

W Add new column from Y-error

New column name {from Y-error): 'rel_flux_err_Tl_n

¥ Remove Scale from Y-data and Y-error before saving
¥ Remove Shift from Y-data before saving

**¥\ew data column{s) will be added to the open table, ***
*Save table to save new column(s) to disk. ¥+

Cancel oK

HlecdtFoniontins
=)
Toa:
Toa!
Toa!

Plot of Measurements

Main Title
Subtitle

Multi-plot Reference Star Settings

toinchdintot C_crts and el fue caculatons

i Magritudes

To2:
To2:
o2

Tox
o ]
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Photometry with Astroimage)

e Aperture photometry
— Define the aperture settings
— Set the apertures
— Select your target and reference stars
— Compute the photometry
— Normalize your light curve
— Save the light curve

Save data subset X

Select datasets in the order {left to right} desired in the output file.
No column will be output for blank selections.
2 s

Number of data selection boxes {next time): =] ]

Column Enabled

01: |BJD TDB v vl

02: [rel flux T1 n v vl

Open plot configuration template...
Save plot configuration template...

ange

() Auto Y-range

5 ()

-Y-Axis Scaling-

) Custom Y-range

Multi-plot Main - o x
File ‘ Preferences Table X-axis Y-axis Help
Select open table...
A d tabl ,
el shaaor e R R, bet[] . Vesieke2[a]
=] = = z r =
Open table from file... ITI 10;, samples | [v| [7 o 455Lf! [?]. 0. SZQ
Append table from file as new rows... —
Append table from file as new columns... —— Subtitle ‘ Legend-
Open plot configuration from file... histom Align: () Left @) Center () Right N
Open table and plot configuration from file... Bastion
Save data to file... Q)
Save data subset tofile...
Save plot image as PNG Middle Bottom|| Top Middle Bottom
Save plot image as JPG... O 0 .
Save plot image as vector PDF... Center Right || Left Corter Right
Save plot configuration... B L Vb - e e : s
- is Labe rnm Data Samples

et N 5 e ot siand plut s None (® Column Label () Custom Label &[ Head oF—
Create AAVSO Exoplanet Database formatted data... E -
Create AAVSO Variable Star Report... = o
Create Minor Planet Center (MPC) formatted data... oo

I T=1|
Y-max 1 ld_ Heighq‘ 800

[v] save column headings

[v] Save row numbers

03: [Wm err T1 n : vl
04: I~ |
os:[ [+ O

[v] Comment headings with '#'
Save row labels

Save all... = : ; L
Save all (with options)... : =[x 15‘ OH Y-mminj 0'7SEI Wi‘M 800
Save all Al preferences to backup file... B hase Faldings
Restore all AlJ preferences from backup file... i
Restore all default Al) preferences... =] =] El O O
Exit
Meridian Flip - Fit and Normalize Region Selection 9 Other Panels
Show Flip Time Show Left Trim Left Copy Right Right Trim | ——— T
T= — F = ? ‘ [ = = |
B v| = H =}
U ‘ 08 “ u bl = &% 05218 J ‘ s = | u ‘ Y-data Ref. Stars
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Photometry with Astroimage)
e Transit fit: single transit, so we need some properties
— The planetary system is Qatar-1
Qatar Exoplanet Survey (Alsubai et al. 2011)

— Jupiter type planet around a K dwarf o

— Properties: LT R T
— P=1.42days ';.. '::"-“,%. S ..°.,.;.°.~.
—=84.08° ~ g o‘.o ": .°l “..
—a/R, =6.25 A o': ”:" !
—R/R, =0.146 ..‘: ;..,

Try to adjust it with some of the fitting tools! ,.',:..' ..:r.. .o.a... ...a‘
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Thank you!
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