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OBJECTIVE

 |dentifying impulsive events in TESS light curves for the Ariel dry run’s target
using the methodology proposed by Colombo et al. (2022).

« Determine flare frequency and compare them with each other.

This tool aims to be simple and effective in studying short-term stellar activity,
using only the star's light curve to derive the distribution and energy of flares.



TESS (Transiting Exoplanet Survey Satellite): a
space telescope to detect exoplanets
through transit on bright stars.

TESS is more efficient compared to previous
missions.
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START: Gaussian Process Regression  <—
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START: Gaussian Process Regression  <—
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START: Gaussian Process Regression  <—
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--- 30

+ Peak

15
Time (Days)



Maximum Peak identification g —

v

Impulsive event fit

METHODS

—— Reduced data
—— Zero-line

-- 30

+ Peak

— Fit

Event acquired

v

Fit substraction from residual curve

TESS Flux (e~ /s)

# Y ES . 15
//A> Time (Days)

More peak over 30? =

NO ¥ | -
END




Maximum Peak identification g —

v
Impulsive event fit M ETH O DS

—— Reduced data
—— Zero-line

-- 30

+ Peak

—— Fit

Event acquired

v

Fit substraction from residual curve

TESS Flux (e~ fs)

¢ YES
B, o

More peak over 30? =

19.76 19.78 1980 19.82 1984 19.86 19.88 19.90
Time (Days)

NleX ;
END




ct METHODS

F(t)=H(ty—t)-Ae r + H(t—ty)Ae td

e H(t, - t): The Heaviside function used to

transition from the rising part to the decaying part — Reduced dat
of the function. . Lerone
e A: The peak of the event. + Eﬁak

e t.: The rise time.

e t,: The decay time.
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Energy Estimation for Each Event:

Lol
E=(At +4 t))—
Lrgss | - _
Lbol is The bolometric Iuminosi’ry for each 19.76 19.78 19.80 19.82 19.84 19.86 19.88 19.90
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L, (this work) Spectral type

TESS SECTORS

HAT-P-14 3.621 L F5V
52
53
41
HD 189733 0.3618 L K2V =
HD 209458 1.678 L, FOV 56
WASP-69 0.3473 L K5V 55
WASP-80 0.09150 L, K7V-MOV 54
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RESULTS

Cumulative energy frequency distribution
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RESULTS NORMALIZED WITH Lgo,

Cumulative energy frequency distribution
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~ GP ROTATION PERIOD ANALYSIS (THIS WORK)

T (days) Pt (days) Prot (days)
(this work) (this work) (Bonomo+2017) IESSSECIORS
1.3723:92 5.7219:92 25
1.5410.1.06 5.70%12> 26
HAT-P-14 ' : 8.84
1.48110% 5.14+181 59
1.562517 5411399 53
16.577528 12.571918 4]
HD 189733 — — 11.95
13.28+221 11.40%943 54
HD 209458 5.23%1.78 12.1319:3% 10.65 56
WASP-69 42.2411138 20.45%3-99 23.07 55
WASP-80 8.371285 8.40*112 8.13 54




CONCLUSION

« HAT-P-14 and WASP-80 are the most flaring stars

« GP rotation periods roughly consistent to literature’s rotation
periods

* More in-depth analyzes will be done on the rotation periods
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