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ASTROIMAGEJ

Download, Install (V5) and Read:

https://www.astro.louisville.edu/software/astroimagej/
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|Astroimage) . .

1) What is the AlJ package?

2) What can we do with AlJ?

e Data Reduction & Calibration

e Differential photometry

e Fitting model (exoplanets)

3) Practise yourself with WASP-12b !




1) What is the AlJ package?

N - Graphical User Interface (GUI) software
- Multi-platform (Windows, Mac, Linux) and is Java-based
o - Performs time-series differential photometry: exoplanets, asteroids, var. stars
M - Do you want more details? Have a look on:
https://www.astro.louisville.edu/software/astroimagej/
- This is your first contact with AlJ and is expected you practice more, and read
the reference texts, papers, user guide, etc.




2) What can we do with AlJ?

M S @ Astrolmagel

File Edit Image Process Anahze Plugins  Window Help

Ojojc|o]<4/+[s]Ala]o]2 |8 ©%)]« @m0 7] >

"More Tools" menu (switch toolsets or add tools)




2.1) Data Reduction & Calibration

M S @ Astrolmagel

File Edit Image Process Anahze Plugins  Window Help

Ojojc|ol<4/+[x]Ala]o]2 |8 ©]%)] < |Em(o) 7] >

"More Tools" menu (switch toolsets or add tools)
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2.1) Data Reduction & Calibration

After an observation
night you should have: §
- Science Images ]

oy | |gu

- Calibration Images
(Flats,Darks and Bias)

ou
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Mathilde's presentation

2.1) Data Reduction & Calibration

File Preferences View. _ o0 General FITS Header Settings.

Control o Directory Filename/Pattern FITS Header Input Settings
Science Image Processing Target Name Keyword: [OBJECT
Flename Pattern Matchi

N Target RA Keyword:[OBJCTRA

Target DEC Keyword: [ OBJCTDEC

WlEnable ] Sort Num asp43b-12032015/ |Gy [wasp
Fiename Number Fiftering
Enable Observatory Name Keyword: [ TELESCOP
Bias Subtraction Observatory Latitude Keyword: [SITELAT negate
@l Build selos/Dropboxfteachingcurso_2020/exoplanets_uliege/datos WASP43b-12032016/Calibration g [Bias Observatory Longitude Keyword: [SITELONG EgEe
] Enable uelos/Dropboxiteaching/curso_2020/exaplansts_uliege/datos/WASP-43b-1203201/Calibration] (@l [mbias.fits T T S e T o
Target 2000 R Keyword: [RAOBJZK enable
Target 2000 DEC Keyword: [DECOBJZK enable

Dark Subtraction
nolcurso WASP 3512052018/ Caliration| gl [Darkr

uelos/Dropboxiteachinglcurso_2020/exaplanets_uliege/datos/WASP~43b-12032019/Calbration] G [mdrk fts
Target RA Keyword:|RA OB) enable

ozuelos/Dropboxiteaching/curso_2020/exoplancts_ulie 3b-12032018/Autoriat | g [ e O e p—
Denable = cachingcurso_2020/exaplanets L Sp43b-12032018/Autortat @ |

Target Altitude Keyword: [ALT OB enable

image Correction Target Azimuth Keyword: [AZ O8] enable
Enable Linearity Correction Target Hour Angle Keyword: [HA OB) enable
Remove Outliers Target Zenith Distance Keyword:[ZD 0B) enable

FITS Header Updates
Target Coordinate Source Observatory Location Source Target Airmass Keyword:[ARMASS enable

=il et FITS header target RADEC (12000) FITS header latitude and longitude

T JD (UTC) start-Obs Keyword:[JD_S0BS enable
ave Calibrated Images
WEnsble ®16 O 32 Sub-dir: [pipelincout Format. 10 (UTC) mid-Obs Keyword:[Jp_UTC enable
Post Processing HID (UTC) mid-Obs Keyword: [HD UTC enable
A Save image BJD (TDB) mid-Obs Keyword:[BD TDB enable

C Observatory Latitude Keyword:| SITELAT enable

Control Panel Observatory Langitude Keyword: [SITELONG enable
Polling Interval

Processed:
Remaining:




.1) Data Reduction & Calibration

File Preferences View
Control Options Directory

Science Image processing
name Pattern Matching 202002- 482241 Loading dark fle “Mome/pozuelos/Dropboxteacng/curso, 2020/exoplanets_Ulege/datosWASP 4. 2018/Calbration/Dar
phoxeachingicurso, 202 e p.435.12032018/C o

Wl Enable [ Sort Num p ASP43b-1203201

i ngjcurso. 2020/excplanets iegerdat
Filename Number Filtering 2 3.48.395 K e “Mome/poz: Lr50_2020/excplanets_Uliege/datos i

Enable nomeipozueios Drop e Ojexoplanets_iege/dato
alcurso;

Bias Subtraction R xeachnglcurso_2020/exoplnets_uf

] Build 4 selos/Dropboxiteaching/curso_2020/exoplanets_uliege/datos/WASP3b-12032018/Calibration 2 3:48.552] Loading dark le o

] Enable welos/Dropboxteaching/curso_2020/exoplanets_uliege /ASP-43b-12032018/Calibration]
= /ropbodeac
Dark Subtraction 702] Loading dar fe‘Mmome/pozusios/DropooeaEhing/urso
ave ® med nglcurso_20. WASP3b-12032018/Callbration o ropbodeachs L\L*/m,/m:u4,p
o urso. iogerduosnr 436

7] Enable scale (] desias  [uelos/Dropboxtteaching/curso_2020/exoplane y ASP43b-12032018/Calibration] 10:03.49.121) Loading dork e momerp
03:49212)

ozuelos/Dropbexiteaching/curso_2020/exoplanets_uliege/datosWASP 435-12032018/Autoriat] (g

Densble [ = caching/curse_2020/exoplancts SP430-12032010/Autort| (@ [mfat s

Image Correction
Enable Linearity Correction
Remove Outliers

FITS Header Updates
Target Coordinate Source Observatory Location Source

lcer=li il Bt FITS header target RADEC (20 FITS header latitude and longitude
Save Calibrated Images

WEnsble ®16 O 32 o s Format
Post Processing

Mp Save Image

Control Panel
Poling Intery




.1) Data Reduction & Calibration

File Preferences View
Control Options Directory
Science Image Processing Font
.

430-12032018/WASP 43-5001 R

name Pattern Matching

ASP43b-1203201

wjiz02002 18T10.1
2020021671011
218710

Wl Enable [ Sort Num

Filename Number Filtering

Enable

Bias Subtraction
] Build selos/Dropboxiteaching/curso_2020/exoplanets_uliege/datos/WASP3b-12032018/Calbration
] Enable welos/Dropboxteaching/curso_2020/exoplanets_uliege /ASP-43b-12032018/Calibration]

Dark Subtraction

43b-12032018/Callbration

310891
11091

hing/curso_2020/excplanats_u
S header atiude and ongtude)
m FITS header RA and DEC)

Toadng scence

222 07:51:59 (rom
35 09:48:22 (2000)

80(108)
Attuce =
Zenith istance
Armasa = 1872
Dk camected with meark s and exposure time scaling factor 10.0
ik corrected wih it

ave ® med nglcurso_20.

7] Enable scale (7] desi oxteaching/curso_2020/exoplanets_uliege/datos/WASP3b-12032018/Callbration

{or0ca1amen
curso_2020/exoplanets_uliege/datos WASP 43512032018 Autoriat b |1

23

ozuelos/Dropboxite

SP430-12032010/Autorit| (@ [milat s

lEnsble ¥ bozu curso_2020/exoplanets
image Correction
Enable Linearity Correction
Remove Outliers
FITS Header Updates
Target Coordinate Source Observatory Locatior
FITS header target RAIDEC

¥ General  []Plate Solve

Save Calibrated Images
©16

Format

7] Enable 2

Post Processing

Mo Save Image

Control Panel
Poling Intery

=]

FITS header latitude and longitude
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2.2) Differential photometry

@ ™= A AstrolmageJ

ReEay fo s
Mathilde's presentation

Edit Image Process Analyze  FPlugins

yolz|o|<4]+~ Alalo 2@ @)%

“Mdle Tools" menu (switch toolsets or add tools)

Calibrated
Images!

Import Image Sequence

Import

—>

et eserhenec:




2.2) Differential photometry (Aperture selection)

$%00 T cseo]ies Twzer e

Field of View

(1) Clickon T1
(2) Analyse tab
(3) Seeing profile

Optimum aperture

Rag 22
Mathilde's presentation

10
Radius [pirels]

Seeing profile




2.2) Differential photometry (Aperture selection)

Pag. 22
: Math\ldesmesentahon ‘



2.2) Differential photometry (comparison stars)

- Similar brightness (Delta Mag < |1.5|)
- As flat as possible (to be checked later)

Hold click right and drop over a
comparison star

Plejer 23
Mathilde's presentation




Press Enter




2.2) Differential photometry (plotting results

File  Preferences

Data (Measurements)
Defauk x-data

Multl-plot Reference star Settings
Msg Referance "

Select reference stars to indude in tot_C_cnts and rel flux calculations
Show Magnitudes | | Hide Magnitudes
~ [ Cyde individual stars
10—jsamples | V] e | @
Subtitle
APPISTNorth | 1+ Postion
O

Al ][ set_||_cyde Enabled Stars Less one
Legend

n Lokt ® Conter

Frer | 1050

Vellow checkbox border - aperture peak count over inearity it
ed checkbax border - aperture peak count over saturation imit

O L

XeAis Label

® Cokrmi Custom L

Saveishow Current Configuration
Save Table | | Save Apertures | | Sendto Mutiaperture | | Show Apertures
o Corter Righe
Y-xis Label Trim Data Samples
Nore None ) CotmnLabel ® Custom Label € exd q
A —— Relstive Fox T 9
X-fxis Scaling Y-xis Scaling
irst Xvalus sz i Customrange £ov-range ® Cumtom Yerange
P 01435 2150565 63 emad

Phase Folding
® Unphased O Days sinc

Meridian Flip
Show

© 50 Multiplot Reference star Settings.

Show Magritudes_| | ide Mognitudes
Fit and Normalize Region Selection Other Panels

o it Righ T ———r addDaa
os7eed o ]| |[Cos7

Gyde Enablod stars Less one
vdata Re. stars

Cycle ndidual stars

Green checkbox border - aperture peak count under lineariy it

Red checkbox border - aperture peak count over saturation imit
Savershow current Configuration
able| [_save apertures | [ sond to multiaperture | [ show Apertures



2.2) Differential photometry (plotting results)

WASP-43b on UT2018.03.13

R I =

< FEEEEER - =

Plot:
- T1 flux
B oxpected ingress and egrees times
- Comparison stars fluxes
{ - Typical systematics (airmass, sky/pixel, FWHM, X-Y,
8 BJD_TDB, total_C_cnts)

TRAPPIST-North | 1+ fiter | 105

EEEEEEECEEECECEEE
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2.3) Fitting model




2.3) Fitting model

Use the available values of:

- Period
- Teff
- Compute the LD (Limb Darkening coefficients)

-

N

https://exoctk.stsci.edu/limb_darkening

Temp (K)
Metalicity [Fe/H] ExoFOP

log(g)
Filter




Apply some detrends to
improve your model

- airmass

- sky/pixel

- FWHM
-X&Y
-BJD_TDB
-total_C_cnts

The lower the BIC the better
BIC (Bayesian Information Criterion)
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2.3) Fitting model

These are the results of your model:

- Depth: (Rp/R*) 2

- The scale parameter: a/R*

- Orbital Inclination: i

- Impact parameter: b

- Full transit duration: T14

- Planetary radius: Rp

- Check carefully that the model is realistic and
compare them with the expected values !!




3 Fitting model

User Specified Parameters (not fittd)

Detrend Parameters

iter. Remaining:

frea

rel flux_T1 (normalized)

WASP-43b

LT RMASS oL C_cnt M e
el_flu_TL Transit Model (P

18-03-2018 | TRAPPIST- North | fiter = I+2 | expotime = 10's

9,18
o T Resiauae (1S-0.00204) (o o2 60)

4 46 pp) (BIC=973,
9], Tc=2458190 555 (u2=0.18])

L

o

0.61

Baycentc Jtan e (1) - 2459180 £15.0.0.00
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2.3) Fitting model

In your final report :
- Depth: (Rp/R*) 72
- The scale parameter: a/R*
S8 - Orbital Inclination: i
- Impact parameter: b
B - Full transit duration: T14
¢ - Planetary radius: Rp
2 - Check carefully that the model is realistic and : s
® compare them with the predictions




Tess Object of Interest
Candidates

https://docs.google.com/spreadsheets/d/1IWbUW_LZcgKqk9yV3_dEtJ4radUis
0-QfFV3wag1KWPO0/edit#gid=0




