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- - - We selected M dwarfs in the Northern
Does a relationship between LH.“/L’?OZ and Photometric Hemisphere with existing Rotation Periods and
variability exist? :
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 Newton+17 noted a positive  Cross-correlate three M dwarf catalogs with v sin i: Fouqué+18,
correlation between Reiners+18 and Kesseli+18 against Newton+16,17.
photometric amplitude and

Ly, /L, for mid-to-late M * Other Constraints:

dwarfs (P,,, < 200 days; the > V magnitude (V < 17.5)
Northern Hemisphere). » P < 277 d(TESS sector length; Ricker+15)
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* They concluded the * Merged catalog 133 targets:

" 9808 3048072
_ ’t%@o g | 1 experiment could benefit » Observed 65 with MDM 2.4m Ohio State Multi-Object
0.0000 0.0001 0.0002 0.0003 _ 0.0004 from considering non- Spectrograph (OSMOS; Martini+11)
L., /L, ; relative to "inactive" smgsq@al rotational | - Multiple observations for 22.
variability and spot evolution. - Final sample: 56 were observed close in time by TESS.
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We obtained low-resolution optical spectra contemporaneously with optical photometry from TESS.
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| ‘ — PDCSAP Flux * Active stars can produce

* We obtained low-resolution —  STELLA For Flare Removal frequent flares which we

CC))pStil\(ancl) gpeotra using the CauSeIan Trycess e remove to get amplitude:
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1. Use Feinstein+20a,b's stella
M which trains a CNN using

* An example spectrum
shows strong emission at

Ha, due to magnetic v 2. Bin to 10 minutes

heating of the stellar * 3. Fit a Gaussian process model
atmosphere. | V y to the data, masking additional

4000 4500 5000 5500 6000 6500 7000 09877 1780 178 17ea 1786 17ss| outliers.
Wavelength Time - 2457000 [BJTD days]

TESS light curves (LC).

OSMOS Counts

Normalized PDCSAP Flux
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A Scattered Relationship between L;; /L, , and Photometric Variability for M dwarfs in the Saturated Regime
exists!

1: :rr.lgj AP Periods using Gaussian | * Rotation-activity plot for

2X Period

» The Rossby number
(rotational period over

convective overturn) is
defined in Wright+18.

» The stars are all on
the saturated regime.

*\We estimate newer periods:

>* - The literature
period is an alias of the
true period.

>*— The literature
period is double the true
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Literature Period : : e Top panels show portions of
* Rvar (McQuillan+12,13; 02 _ the TESS LCs, while the

| — BestFit| ™ 0.5 X (95" % — 5™ %)) _ _ bottom panels show
© at gt o gl | contemporaneous Ha EW
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Gaussian Process Period
Luo/Lpos rel. to 'inactive'
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e The x-axis error bars are

time-series.
o OO | range of Ho EWs.

oo o e | ike Kruse+10, Lee+10 and

*PwH o | * Although the data is M _ Medina+22, EWs vary on
W ' contemporaneous, the | | timescales less than an hour.
® 10. significant scatter is real. o :
5 Lo S8 |  Evidence of flare

0G0 0090 —e— i This is maybe because the | |
08000 o000z 00004 magnetic field proxies ~43.00 002 004 006 008 400 4.03 404 406 enhancement BJTD
Lia/Lbor relative to 'inactive measure different processes. Time-2459188.8 (BJTD Days) 2459188.800 — 2459188.825.
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