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2022 Observer Training Camp: HCHS
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Accumulated Number of TOP ExoClock Observations by Observatory Type
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Exoplanet Detection
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2 EXOPLANET DETECTION METHODS

#Hcheops

Transit photometry

Brightness

Time

Transit-timing variation

Transit photometry is one of the main
techniques used to discover exoplanets.
Cheops will use this technique to measure
the sizes of known exoplanets and to start
to characterise them. -

By using the transit-timing variation’!'
technique, Cheops will be able to discover
additional, previously unknown planets
around some stars, and also determine
the planet masses.

Other techniques used to discover new exoplanets (not
employed by Cheops] are: radial velocity, microlensing,
astrometry and direct imaging.
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OPLANET DETECTION METHODS

Transit photometry
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Radial velocity
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Astrometry

Direct imaging

Time

W

Position in the sky over time




Exoplanet Detection

#HHEE | BRI Transit method
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Exoplanet Detection
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Exoplanet Detection
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Gas Giants
The size of Saturn or Jupiter, or much

larger. They include "hot Jupiters"- scorching

planets in close orbits around their stars.

Exoplanet Types

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.
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Importance of accurate ephemerides
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Importanf:e of accurate ephemerides
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Importance of accurate ephemerides
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Importance of accurate ephemerides
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WASP - 12b 2023-11-05
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Target selection tricks
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O-C diagram

B — st R L] .

005
> AT S 1 M 2 - 1o
WA BB (calculated) HifKy 2
mid-time FR#EIH] (observed) 455REEHEE o 0985+
> 0-C > 0 — B L FEHA: ; s
O-C <0 — EHILLTEHAE o 0-C

> & O-C diagram A IREEIHIE KA

epoch = 5500

— P = 1.00000 days
P =1.00001 days

I I !
0.60 0.65 0.70 0.75
Time (BJD) +2.458326 X 106

BB ERA > Wl LESR TTV
— RN BE IR R e A R -

* Time'




ISP Ry ST
HD189733b (LOW)

1*! Jan. 2005 1! Jan. 2023 1*t Jan. 2030
i ' i
| |
I I
I I
104 | :
|
I
|
I
5] + + 9' target
I
I
w I
W i
i $ b4
Y . *1»4». W1 A — |
€ , D
Y I
o) ! L
=51
i
- Current uncertainty
_10 - ® Observations on ExoClock !
$ Literature Mid-times i
® Space observations !
i i
—=1000 =500 0 500 1000 1500 2000 2500 3000

Epoch



TOI-1130c¢ (ALERT)

=
M .
[ ] I
™
n- |||||||||||||||||||||||| -
L] e
u C
— m._“
A
=i
=3
=~ 1
|
+_“
|
|
I
|
I
I
| =
(L3 “ @
™
3 | v °
> 4
[ T T T T T Tt
%] |
—_ |
e |
il |
— I
|
.
I
|
I
I
|
I
|
|
|
I
i
|
I
I
|
I
|
[
I
|
|
I
[
I
I
|
I
: e
1 L]
! =
i
I
“ > % g v
I ._W_Emn
m
_ £ LT m
I L E s
_ E O b
" -
! e 22 g
! _mmm._mc
-
0 " 5o a |
= I U O 3w
|
~ ]
= iT o TTTTTTTT T L 2 N e
o i
— !
oo T T T T T T T T
e uy o Te) o T3 o TS o
= [~ L ™ ™) T = [
— | | | .|___

(senuiw) 2-0

400

200

=200

—400

—600

Epoch




e e LN I e
WASP-33b (LOW)

1*! Jan. 2005 1! Jan. 2023 1*t Jan. 2030

I | |
I I I
i i i
3D 7 1 ! 1
| LY < |
| P |
204 i . :
i z i i
_ 104 ! ¢ ¢ |
LLG i ¢ ! + 14' target
z | - |
£ O -P—————ussanuausS WY T U L e -
Y i i
© 104 i }
| |
I I
| | |
-204 | l l
I I I
| | |
! I I
—30 4 [ Current uncertainty i i
® Observations on ExoClock i !
i i i
0 1000 2000 3000 4000 5000 6000 7000
Epoch



e e e N e
Transit Timing Variation (TTV): WASP-12b
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Tips for bright targets
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