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T Tauri stars

* Young (Li A6707 A absorption)
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T Tauri stars

Classical
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NIR excess - accretion
disk

jets and outflows
mag. disk interaction
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solar-type mag. activity
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T Tauri star
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Taurus-Auriga
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Our sample

e 20 WTTS stars

* dubious or no rotation
period in literature

* NSVS+SWASP data from
1998-08-06 to 2012-01-30
(4560 days) in 8
continuous seasons

* Period analysis (DC DFT) on -
whole dataset and season- .

wise
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Spots and the period
estimation

Caveats:
* Double/single period light curve

HD 283798
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* Periods close to window size P=09872
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Spots and the period
estimation

* From 2008 (Silva-VaIio, Dittmann+)
* Transiting exoplanets and spotted stars
* Obliquity: planetary inclination vs rotation axis

Sanchis-Ojeda+, 2012




Wavelet analysis

* Decomposition and analysis with emphasis on time-
frequency localization.

* Weighted Wavelet Z-transform (WW?2)
« £ €(0.1:2.0) c¢/d, Af = 0.0001 c/d, w =50d

* Period estimation in different time bins

* 3D plot: Time — Frequency (period) — Z value
Wz 2.75h &

Time




Time series

* Kepler K2 data (around 80 days, 30 min cadence)

* C4 and C13 fields
K2 Campa|gn 13 . . K2 Campa|gn 4




HD 284496

P, =2.714d
PSWASP —_ 26880(195) d
Py, = 2.7738(8) / 2.6525(6)? d

10.8 — HP 284496 HD 284496
. BT T B TR 3 T T T T T T
0.05 - P = 2.6880 ]
% g 0.04 i
2 110 30.03
C — -
g £0.02
= < F
0.01
0.00
112 | i | i | i | i |
0.0 0.5 1.0 15 2.0
f [c/d]
HD 284496
= T T T T T T T T T T T ] 1600 T T T HVD 2,84496 | :
‘u': L _-P= 2.7738
e 0-88 - 1 1200 1
5 5 g0 |
=0.84 - 2 800 | i
o & I
% 400
 0.80 - . I |
E I 1 | | | | | | | | i 0 B B
L | 1 I I 1 L L | N | ) | L L L )
0 10 20 30 40 50 60 70 80 0.0 0.5 1.0 1.5 2.0

Days (BJD) f [c/d]

P[d]

2.82

2.80

2.78

2.76

2.74

272

HD 2|844S'36

40
Days (BJD)

60

Semi-amplitude [%]



Magnitude

PDC SAP flux [10 e-/s]

HD 283782
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Magnitude

PDC SAP flux [16 e-/s]
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Magnitude

PDC SAP flux [1C e-/s]

10.2

HD 286178
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Spot models

Research on existing spot models

Purpose

LC domain

Multiple spots

New spots

Spot migration




Spot models

Research on existing spot models

WD & deriv. Exoplanets Spotted stars

Purpose
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Spot models

Research on existing spot models

WD & deriv. Exoplanets Spotted stars
Purpose Binaries Transit align. Single stars
LC domain Phase Time Phase
Multiple spots  Yes Some Yes
New spots No No No
Spot migration No No No

d)
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Spot models

Research on existing spot models

WD & deriv. Exoplanets Spotted stars
Purpose Binaries Transit align. Single stars
LC domain Phase Time Phase
Multiple spots  Yes Some Yes
New spots No No No
Spot migration No No No

Had to write one :(



Simple spot model

* Rectangular grid

strnot GRID

dieg int pixperdeg:;

l float inc;

T. float tmp;

T float tmps;

u float wu:

Us float mu;

k float diffk:

Z XYZ antilO5;

F float totalflux;

o

+X
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Simple spot model

e Stellar rotation: P,.,; from WWZ

* Duration of the total simulated LC: several P,.,¢
* Temporal resolution: P,.,; /200

struct TIMESERIES

P.,t float period;

{ float omega;

At float stepintime;
T float duration:
N int HNstep:



Simple spot model

* Multiple spots (no overlapping)

* Spot activation/deactivation (visibility change)

strnot SPOT

A float 1lng:;
0] float lat;

T float rad;
A bool active:
A XYZ center;
n int num:

ty int stepon;

to int stepoff;



Teg  Logg [M/H| linear

Simple spot model 4=

4250  4.50  0.00 0.7215
4500  4.50  0.00 0.7163
4750  4.50  0.00 0.6977
5000 4.50  0.00 0.6779
5250 4.50  0.00 0.6550

» Limb-darkening (linear):

5750  4.50  0.00 0.6074

I (u) 6000 450 0.00  0.5842
= —_ — = 6250 4.50  0.00 0.5640
1(1) 1 u(l [l) [,l COS 9 6500 4.50  0.00 0.5459

6750 4.50  0.00 0.5312

* Kepler LD coefficient table (sing, 2009) 7000 450 000 05191

7250  4.50  0.00 0.5085

* Per-cell (bolometric) flux computation: === % 250

a;o55 T (1 - Z),if no spot
a;o55 T (1 - 2),if spot

fi(X,Y) —

No spot overlapping so far

Fyisiple = Z I; (ﬂ) fi
l

23



Simple spot model

 (optional) differential rotation

* (optional) spot migration

Ap = g

)
Prot

s _JPi-1— A, if@i_ 1 —Ap >0
i 0,if p;_; —Ap < 0
AA = At Q[1—ksin?(@)],A; =1+ A

(ko = 0.2) other values from
Balona + Abedigamba, 2016
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Modelllng workflow
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Normalized intensity
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Normalized intensity
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Normalized intensity
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Normalized intensity

Power

Period [d]

Parameter Value
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Takeaway

Semi-amplitude [%]
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