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We thl Answer These %eghons

b What are exoplanets and eXOpIanet tranSItsp e

‘ . Can | rea”y Contrlbute USGfUI data’P :
| How do I get started’? - s
""\’V"at eCIUIpment do | need’P

};"t-W’lat resources are ava|Iab|e’> '- |

f ant have | Iearned n my few months of
~imaging? O A



Outlme

"'Exoplanetdrscoverres hrstory, methods and

| _current status
T Opportunrtres to contrrbute to exoplanet scrence

. Getting started Wrth NASA Exoplanet Watch

. * Ways to participate R g
s Vi exoplanet |mag|ng setup and process
* Some initial transit curve results | -

wERGE Resources

-~ * How to submit your.analysis
~* What | have Iearned SO far



2 . ".ExOp[a'nétsdm o ,' o

‘. Extrasolar (exo) pIanets

B Objects below the limiting mass
~for thermonuclear fusron (| €.
“not brown dwarfs)

A Orbrtrng stars, brown dwarfs or-
~stellar remnants beyond our .
SUR A o

| g Frrst drscoverres

-~ 1992: PSR 51257+12 b - s
~ Two planets orbiting,a pulsar-._ BY
- (Wolszczan, Frail)- el

‘ 1995: 51 Pegasi b - planet

~orbiting Sun- ke SEl (I\/Iayor :
Queloz) ,_



Exop lanet Detectton Methods

: ) Radral Velocrty (Doppler)

'~ Detect variations in a stars | "

‘radial velocity due to
Idrsplacement of |ts spectral
Ines . |

e Transrt

.- Detectdrmmrng ofa star due

~ aplanet passrng In front

.- '~ Responsible for most transrt ;

observatrons to date

" ...~ Method most often used by
. amateur astronomers ~

i o Other methods

< p Eso.org

Brightness

Iy ~ Pulsar timing, Gravrtatronal Mrcrolensrng Astrometry, Dlrect

|mag|ng etc.

Nas'agov oMot



Exoplanet Discovery Progress

Cumulative Counts vs Discovery Year o
exoplanetarchive.ipac.caltech.edu, 2025-10-02

6000 } Discovery Method

Disk Kinematics

Pulsation Timing Variations
Astrometry

Pulsar Timing

Orbital Brightness Modulation
Eclipse Timing Variations
Transit Timing Variations
Imaging

Microlensing

Radial Velocity

Transit
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- Over 6, 000 exoplanets have been dlscovered to date'
' ' The majorlty by the tranSIt method ek
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Gas Giants
The size of Saturn or Jupiter, or much

planets in close orbits around their stars.

Exoplanet Types

larger. They include “hot Jupiters"- scorching

Terrestrial

Earth-sized or smaller, mostly
made of rock and metal. Some
could possess oceans or
atmospheres and perhaps
other signs of habitability.

Neptune-Like

Similar in size to our own

Neptune and Uranus, with hydrogen

or helium-dominated atmospheres.
“Mini-Neptunes,” not found in our
solar system, are smaller than Neptune
but larger than Earth.

Super-Earth

Typically “terrestrial,” or
rocky, and more massive
than Earth but lighter than
Neptune. They might or
might not have atmospheres.

“Hot Jupiters” are the most common target for we amateurs

e



 Exoplanet Discovery Progress: -
o | | Plaet Mas or Mass*sin(i vs Orbital eriod o _ _ | |
exoplaﬁet:ar(.:h./v.e..f;??c. cal_tec?.(?d_u: _2_(225-1 0-0.8 ;
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*sin(i) [Jupiter Mass]

Discovery Method

® Transit

B Radial Velocity

¢ Transit Timing Variations
Imaging
Eclipse Timing Variations
Microlensing
Pulsar Timing ]
Orbital Brightness Modulation]
Astrometry ]
Pulsation Timing Variations
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Transit gbservations are heavily biased toward short period orbits .




Opportumtttes to Contrtbute to Exop [anet Scwnce

P Zoonrverse (Adler Planetarlum Un|v |
:._oernnesota Univ-of Oxford) |

% %, Planet Hunters TESS

¢ Inspect eX|st|ng TESS Ilght curves to flnd -

- ITQESHSE, . * . | ;

% Equment Computer Internet
Connection g - -5 .

":"._— Planet Patrol | S T
© . * .Inspect TESS Ilght curves to frnd false
- positive transits . .

Ll Equipment: Computer Internet
. Connectron i .




Opportumtles to Contnbute to Exop lanet Scrence

e TFOP TESS Follow up Observrng
Program (NASA MIT, Harvard CfA)

$0%5 < Image TESS candlcate exoplanets

- Equrpment Telesco:)e / Camera with
< 1 arcsec pixel scale, precision gurdlng

S Requrres approved appllcatron

.+ ExoClock (ESA) -

. = Monitor known transrtrng exoplanets in
- advance of ESA's ARIEL m|SS|on (2029
- Iaunch) . %

| - Equrpment Telescope/Camera |
ad Exoplanet Watch (NASA JPL)




ExoPlanet Watch Objectweg . 2

Refrne transrt_ event trmes for known

exoplanets

~ ‘Save ima |ng trme on Iarge for Iarge _
. Space an ground -based telescopes

Discover new exoplanets . o _.)_

~ Use transit timing variations to infer e
.- existence of an additional exoplanet WATCH
around rts host star '

Confrrm new exoplanets >

— Make transit measurements of
- candidate exoplanetss

I\/Ionrtor stellar vanabrlrty

_ Sty Brrghtness changes on. exoplanets

“host star caused by dark spots or -
Ilght regrons (plages) :



Ways to Partrcqoate in Exop lanet Watch

Process prevrously coIIected data on your
computer ;

Request vra emarI from Exoplanet Watch
Use micro- observatory remote robotlc
teIescopes 3

Select targets and control the telescope vra
theweby, -

- Download data and process on your
computer .

" Collect and process data from your own

System s

i Polar- alrgned mount/telescope 3 ,
= Cooled monochrome camera - - A,

:A.__".-,AU'[OQUIde capabrlrty (strongly
. .recommended)- -

. %~ 'Permanent observatory Iocatron makes Irfe o - t
 easier, notessential - IR s 3

Lernz @bservatory Marrposa Ca '



Smithsonian ' DJY PLANET SEARCH
Data Labs
Community ¥ Exoplanets DIYTools ¥ DIYTargets  Telescopes Educator Resources

Schedule Target

Please choose a date and target for your telescope observations

@ Schedule Target Tutorial

Your mission... Octo ber 202 5

Sun

*
Control

. Observe
Telescope

o
~
Measure

Brightness

WASP-10

. Observe

Community
Results

Qatar-1

Observe

HATP-10

HATP-32

. Observe

Observe

Observe

Observe Observe

Observe

Observe

Observe

Observe

Observe

WASP-35

Observe

HATP-32

Observe

Observe

Sat

WASP-52

Observe

WASP-52

Observe

17
WASP-12

. Observe

WASP-52

g Observe

24
WASP-52




' : Transd: ]magmg Usmg Your Own Te[escope/ Camera 5 B
- ~ (What1do) AL T

3 My System (Celestlal Deep Observatory
. Mariposa,.Ca.): . A

2 = LCelestran RASA- 11 teIescope

= ‘loptron CEMlZOECZ mount I
- . Player One Zeus 455M full frame camera
- NINA/ PHD2 for imaging / guiding -

"~ Fullremote operation capable via Home
- :Assstant/Raspberry Rt

"NINA Setup

Exoplanets Plugrn

= Automatically loads selected exoplanet ephemerrs
. in the Advanced Sequencer - -

~* lavoid using.the Exoplanat Exposure Calculator ‘
(tends to give inconsistent results) . - * *

* Iristead take multlple snapshots and manuaIIy .
: adjust exposure : . |

Set up a custom “Exoplanets Profl.le
SEITS Eile format ~

Target Name+ROI; Exposure t|me Galn in Y IR v e
fllename oy ; = , ) ! - " e 2 Arfe{t@nﬁ@f}s;:. atory“Maripos i




. Select Targét Vta Swarthmore Transmt Fmder

S e g “". - Developed and malntarned by Swarthmore PA
by e - . College Department of Physics and Astronomy
' | | . | o | "¢ Greatly srmplrfres nrghtly target selectlon
. e Hidhly customizable
- e - . - Transit depth duration, star magnltude eIevatlon etc
L. . Provides: key transit mformatlon e ,
e Links to online databases, finder charts * .~ . .,
P 2= NASA Exoplanet archrve Exoplanet Watch TESS
% i el HTNIL and CSV output - best for export to.
o spreadsheet
o g setup custom URL wrth site mformatron
2219 11.19 -015bo47 : .' LAt - Large ci r..- 1'. d‘-' ' 3 preferences ;

in timezone PSTS8PDT.

at start, mid, end =1.0 HA at start, mid, end =1. RA & Dec
hrs hrs

32000)




(]

Equipment

Framing

Flat Wizard

imaging

o

Opticns

»

Plugins

g ot

©) NINA. - Nighttime Imaging 'N' Astronomy 3.1 HF2

’

- Manny Exoplanets

TOI-2046b

% Global Triggers

® Unpark Scope
* Cool Camera Temperature -10 | Min. Duration 0 min
® Wait for Time Source Astronomical Dusk ~ Time 19 40: 2 Offset -10m
v & % Tos205b
- "'(" Target
Select Target ¥, Filter: 1-2046 TOI-2046b ~  Excluded: 0
Name TOI-2046b
Start /End  23:10 / 01:34
Magnitude 116
Depth 163
Comment  Ephemeris from <a refstr=KAB_AACUTE_TH_ET_AL_ 2022 href=https://ui.adsabs.harvard.edu/
abs/2022arXiv220501860K/abstract target=ref>Kab&aacute;th et al. 2022</a>.
RA 1h 4m 44395
Dec J4d 19m 3527s
Rotation 0-
% Triggers
@ Restore Guiding
C'; Cone A DYt Evaluate after exposures 4
Max. aremin  2.00
Loop Conditions
Instructions
" Slew and center
:" Run Autofocus
(®) Start Guiding Force calibration  OFF
ya
0
() Wait for Transit Observation Time Source Start observation ¥ Time 21 50 4 Offset
2 (3
< E Fé“ Q
. 158 % 5 E
-« e

-20m

ppt

A Advanced Seqencer

i GO ¥ Instructions ﬂ(:/‘( Templates

3
]
F 4
L]
35
Transit north
18 21 00 03 06

Exposures 0/4
Distance 0.00/2.00

@

< 1
“e

= @ rooets
* Instruction Set *

s %5 4 Deep Sky Object Instruction Set

X &F 4 BoPlanet object container

£ @ James-Webb Space Telescope Sequence

7 (¢ Orbital Object Sequence

€ [, Parallel Instruction Set

&1

£ ¢ Solar System Body Sequence

% [/A] Variable Star object container

Camera

Sequential Instruction Set

Cool Camera

Dew Heater

Set Readout Mode
Set USB Limit

Smart Exposure

Take Exposure

Take Many Exposures

Take Subframe Exposure

THOOOCPOK

Warm Camera
Connector

s Connect All Equipment

& Connect Equipment

4§ Disconnect All Equipment

bv

. % y Reconnect Camera on Download Failure

% y Reconnect Equipment

e

Disconnect Equipment

Dome
o A Close Dome Shutter

>

X Disable Dome Sync

m




. EE Global Triggers

‘& - >
A ® Unpark Scope
.,' y * Cool Camera Temperature -10 °C | Min. Duration 0 min
- ® Wait for Time Source Astronomical Dusk » Time  19:  40: 2 Offset -10m
f - v £ to15205b ® B o 1 C
v L{’ Target
SelectTarget 3, Filter 12046 TOI-2046b ~  Excluded: 0 90
3
& Name TOI-2046b 2z
Exoplanet Start/End 2310 / 0134 & “ g
Object . £ Magnitude 11,6 .
Container Depth 163 ppt =
8 Transit north
& Comment  Ephemeris from <a refstr=KAB_AACUTE_TH_ET_AL_ 2022 href=https://ui.adsabs.harvard.edu/ 0 C
1 abs/2022arXiv220501860K/abstract target=ref>Kab&aacute;th et al. 2022</a>.
¢ "RA Th  4m 4439 _\_/_
y : - 74d  19m 5275 0
. 4 \ Rtation 0- 12 15 18 2 00 03 06 1]
& Triggers
"Recenter (®) Restore Guiding
K Target @ it Evaluate after exposures 4 Exposures 0/4
- Max. arcmin  2.00 Distance 0.00/2.00
Loop Conditions
Instructions
25 Slew and center
:“‘ Run Autofocus
. . B @ Start Guiding Force calibration OFF
. .'. o
T & @ >
Wait # () Wait for Transit Observation Time Source Start observation ~ Time ~ 21:  50: 4 Offset -20m

- K NEN REN N

=1
+ +

sse  ese

se




’

IE Slew and center

it Run Autofocus

5. (®) Start Guiding Force calibration ~ OFF
'.
L)
(O Wait for Transit Observation Time Source Start observation ~ Time ~ 21:  50:

- @ E Sequential Instruction Set

% Triggers
& Reconnect Equipment Camera -
& Reconnect Equipment Telescope v
EI‘I’OI’_. 5
Recovery () Meridian Fiip
& Reconnect Camera on Download Failure
[*] Loop Conditions
(© Loop Until Time Time ~ Time  0: 30: 0
Instructions
+ *Take
EXxposures #o Take Subframe Exposure Time 60 s | Type LIGHT ~ | Binning 1x1
® Stop Guiding
(P) ParkScope
. @ Warm Camera Min. Duration 0 min
L -
N (|

-

4 Offset

| Gain

-20 m

125 | Offset

| ROI 33 %

- NINA Advanced 's?éqﬁéncer‘ w "

Remaining 04:04:50

wee

4




Transit Curve Processing Options .

EXOTIC (EXOpIanet Transrt Interpretatron
Code)

NASA- developed open source software

'Runs locally or in Googlé Colab cloud. . %y
‘environment usmg data stored an your Google I
: Dr|ve . ~ :

. Separate Google account hrghly recommended

- Standard version for use Wrth Exoplanet Watch
telescope data -'

“ Advanced version for data coIlected wrth your
- own teIescope/camera

Pros: &
Relatively srmple to use

54 AutomatlcaIIy computes/formats data for AAVSO
upload .

; . Online tutonals avarlable to gurde new users L

Cons:

e - Free Google accounts I|m|ted to 15 GB can quickly flil
- up with a limited numpber of transits!

o Less erxrbrIrty than other processing options.

. -Somewhat opaque — Not much visibility into what the
g code is dorng or why processrng may ave: farled




Transd Curve Process'mg Opttone .

AstrolmageJ (AIJ)

‘NASA- developed software tooI

- .Same tool used by professmnal
~astronomers -

' Falrlly well documented manual
available .

'Excellent |ntroductory Youtube V|deo ._-

by Patriot Astro

- Pros:
2 l\/luch more flexibility in choosing

comparlson stars, etrend parameters o5 el

| plotting options, etc _
g No need to upload data to the cloud

' Cons -

o Much more compllcated to learn and
use

Eale Requwes addltlonal steps to generate
AAVSO report: add parameters to
4 '.measurement table run macro

/ o C{‘“’)‘

B Click to Ila erture

Co
| 1/340 (aligl JlELTtl

Bl File Edit Image Process Analyze Plugins Window Help

PENENT E

File P efer:
it; 4 2GB (WCS=RA DEC,TAN,CD matrix)

331.0000
499.0000
4987224

*-} ,1"

254.0116)black white: 762.0349
o .



The Basws of Process ing Transd:s Wd:h A]J
(W hat 1 do)

“Batch plate solve |mage Stack . | W
5 sI ices’ . -

Astrometric STAckln% Program-
(ASTAP) Is free and Iazmg fast!

-__'Callbrate via blas fIats darks »/

Align im ge stack using ASTAP .- s 82
generated ephemerides [

* Perform Multi- aperture | =
photometry iy ' : ——

Remaining: 435

Determine photometnc aperture
Inner and outer background
“annulus. - -

'_ - Select Companson stars A
(automatlc) -

Run multi- aperture photometry [

Generates. measurements table, -
‘various anaIyS|s wmdows and tranS|t
curve s L




AJ Exop lanet KELT46 b Trans i Resu.lts

(Celesttal Deep Observatory 9/ 30/ 2025) -

Telescope 5 B Celestron RASA-11
|Camera- * | ° PlayerOne Zeus 455M -
¥iFilter. -89 Baader Luminance:

| Exposure SR 45 sec

SR, o | gy

ROL & e v 33064 T .
|Total Frames: . ©« =~ 340

: KELT-16 b .

ial Deep Ob

Parameter | Pred | Meas |
Transit Depth (ppt) | 11.46 12.56
Duration (h:m:s) 2:29:20 2:32:55

. e & . g - il
: .‘_ ; - : ilcELT__:l6br‘-r _

+'.




: . . . . " -
.

¥ Preliminary Transit Light Curve Results

TOI4145 A b
M. R. Leinz, Celestial Deep Observatory 9/23/2025 M. R. Leinz, Celestial Desp Observatary 9/23/2025

el MW TT OMdh_TT detended with Tanst) (normalzed) (RMS=3.21 ppll (deph=15.48 pp) BIC=T41.1) T rel_flux_T1 (NRMASS+Width_T1+X(FITS)_T1 detrended with transit ft) (normalized) (RMS=6.22 ppt) (depth=48.72 ppt) (BIC=86.0)

= rel_x_T1 Transit Model (P=3.03], (Rp/R*)"2=0.0198, alR*=8.8, =84 6 Tc=2460942.837713, [u1=0.3], [u2=0.3) = rsl_flu_T1 Transit Mads| (P=3.03], (Rp/R*}*2=0.0496, alR"=14.6, i=67.0, Tc=2460942.716386, [u1=0.3], [u2=0.3)

(normalized)

(normalized:

Tel_flux_T1

rel_flux_T1

Predicted :
Egress d Predicted
Il Il 1 1 Egress
| . . I | 1 | I | I | I I |
078 08802 082 084 086 ey 0% 0.90 054 055 0566 0567 088, 068 0.70 07t 072 073 oTe 075 076
0/180 Remaved Geocentric Julian Date (UTC) - 2460942 AlJ55.1.0 069 Removed “¥¥< " Baryeentric Julian Date (TDB) - 2460942 (Mid-exposLIre) A E5.1.00

TOI-5205 b ) AT-P-23 b
M. R. Le Celestial Deep Observatory 9/22/2025
M. R. Lenz, Celestial Deep Observatory 10/12/2025 einz, belestial Deep Bhservatory

F T Tl T (AIRMAGS *VWIdh_TT+X(FITS)_TTRV(FITS)_T1 delrdnded with ransit i (normalized) (RMS=10.92 ppo (G6pihn=35.20 ppt) (BIC=123.6) « reLNuLTT AIRMASS+Width_T1+X{FITS)_T1 +Y(FITS)_T1 detrehded with transit i (hormaiifeq) (RMS=3.47 ppy (depth=13.95 ppn (BIC=209.0)
= rel_flux_T1 Transit Model ([P=0.97], (Rp/R*)"2=0.0325, alR"=8.4, i=30.0, Tc=2460961.705228, [u1=0.3], [u2=0.3)) = 4el_flux_T1 TransitModel ([P=3.03], (RpR*)"2=0.0125, a/R*=7.1,i=85.9, Tc=2460941.833359, [u1=0.3], (u2=0.3])

=
El

(normalized)
@
€
(normalized)

rel_flux_T1
rel_flux_T1
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1
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I
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0
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'
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i
Predicted Fredicted
E

Ing oress
I I I 1

062 m_dﬂﬁﬂ 070 072 0712 0 0.80
0127 Removed """ Barycentric Julian Date (TDB) - 2460061 (mid-sxposure) AS51.00

L 1
070 0.85 &
0/216 Removed o Barycentric Julian Date (TDB) - 2460841 (1 AlJ551.00




ing Comparison Stars .

92212025

I'Bl_ﬂl.IJ){_T'l (transit fit) (normalized) I\JRMSZS.?D ppt) (depth=14.58 plpt) (BIC=208.6)
rel_flux_T1 Transit Model ([P=3.03] (Rp/IR*)"2=0.0136 a/R*=6.2 i=84.1 Tc=2460941.831085 [u1=0.3], [u2=0.3])
¢ rel_flux_C2 (normalized) ppt) x(0.2)

-

o rel_flux_C4 (normalized) ppt) x(0.2)

rel_flux_C7 (normalized) ppt) x
rel_flux_C8 (normaliz

-
rel_flux_C

- F_ & *
iR

. ".. |+I_fh.|-_‘1'| 3 -m-l|'|°1.'|Ii:+-'+-|:-|:-t;---i-.:-

=1
o
—1

(normalized)
=
[{=]
(=]

rel_flux_T1

' Y- d,-mt'-

Fredicted Predfcted
Ingress Egress
1 1 1 | |
0.70 75 0.B5 0.80 1.00
0.760 . ) 0.894
0i216 Removed Geocentric Julian Date (UTC) - 2460547 AlJ5.51.00




"Setup a free AAVSO account and
- Observer Gode, -

~- Edit your profile to speC|fy srte |nformat|on  ;
" and equipment S

| »Optron 1 — Create report via EXOTIC

- Complete transit analysrs to obtarn a
~satistactory light.curve

o AutomatlcaHy creates report in AAVSO
‘ format

Optron 2 Create report via AstrolmageJ | ‘_F

- Comg Iete transit analy5|s to obtarn a
satistactory Irght curve :

A parameters to AIJ measurements
| -table B T S
'BJD_TDB_B ey
: reI flux_T1_n-
e rel flux_ e Tln

~ Run macro within AlJ to create AAVSO |
-~ Exoplanet Database formatted report




What ] Have Leamed So Far... 5

b Swtable transit opportunltles eX|st practlcally every nlght

v soeleck targets that you ¢an image for at least 30 60 m|nutes__
- before and after the transit time™ o

1 f ngher elevation angle is-better = less atmosphere

-~ Filter for stellar magnrtude and transit. depth that you can
achieve wrth your equrpment — th|s will come wrth practlce

" Plan ahead:

> You are gorng to need Iots of callbratlon data

Different stellar magnltudes requrre dn‘ferent exposure / sensor galn | 5
settings - '

Separate dark, flat and bras Irbranes (e} match exposure garn ROI

& ‘Setup a sequence In.NINA (or SGP etc. ) to automatrcally step garn =
.- offset, ROI - h

Be sure to /ndrcate exposure qaln ROI rn cal'/bratron fllenames’ »

”__ DISk space IS a. serrous conS|derat|on : e .-
R aet RA srngle transit observatron can generate multiple glgabytes of data ;
X If you have a fuII frame sensor use a 25 50% ROI trust me |

e



What ] Have Leamed So Far... 5

I\/Iarntarn a balanced cadence when seIectrng exposure
«times - g o' |

- = Too short (< 30 sec) X
1 ‘_ Mountains of data (i. e. drsk space)
More susceptrble to atmospheric scrntrIIatlon _
i o Potentlally Iow target and comp star SNR A N0|sy tranS|t curve sralt

itz Too long (> 3'min. ) .
P - Reduced translt tlmlng measurement accuracy
2 '_ Potential target and comp star saturatlon '

- Keep track of parameters used for each transrt (I use a
| spreadsheet) _

Slmp|IerS determ|n|ng .proper exposure for subsequent tranS|ts A,
Develop a workflow.and’ document it . |
e Streamllnes future transit analyses, espeC|aIIy if you are usmg AIJ
ol started Wrth the-Patriot.Astro video and am contrnuously updatlng
I'm happy to share with. anyone |nterested y



Resources

3 NASA Ex/oplanet Watch httns //sc:ence nasa qov/crt/zen sc:ence/exon/anet Watch/exonlanet Wateh-
overwew : : 4 . LTy :

,Exoplanet Watch Begi nners Playlist: https S/WWW, voutube com/plavllst’? |
list=PLOAVHoeWXY. [2XZA5Vi W4WBmlk6Mf6Az e :

".MicroObservatory Rotiotic Telescope Network’ https //mo W, cfa harvard edu/OWN//ndex html

_ _Smithsonian Data Labs DIY Planet Search https: //datalabs cfa harvard eo‘u/d/v/lndex php ’
A "NASA Exoplanet Archlve https //exonlanetarch/ve Inac ca/tech edu//ndex html|

_ Zooniverse Planet Patrol httDs /. zooniverse. orq/DrOIects/marckuchner/nlanet-patrol

"Zoonlverse Planet Hunters TESS: https Jfwww. zoonlverse orq/prolects/nora dot—elsner/planet—hunters tess B

TESS Follow up Program (TFOP) https: //tess m/t edu/followup/
ExoCIock https AW, exoclock snace/ "y > d Alear™% - sy

* DI Planet Search: https://datalabs. cfa harvard. edu/dlv/lndex th W T o
: ASTAP Download https /lwww.hnsky.org/astap. htm a3 - E

Swarthmore Transrt Flnder https: //astro swarthmore edu/transrts/
o AstrolmageJ ‘Downtoad: https: //astrormaCI?I Com/ :

) ‘Processing Exoplanet Tran3|ts with AstrolmageJ (Patrlot Astro) https //WWW voutube com/watch’?v— W—-'
rE50-c8&1=2023s - | . o . g .

- A Practlcal Guide to Exo Ianet Observmg N ' :
'chrome extension: //efa/ nbmnnn/bpca/pcglcleflndmka//https //WWW astrbdenn/s com/Gurde pdf

.’ .Amerlcan Assomaﬂon of Varlable Star Observers https //WWW aavso orq/
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