This work was written as part of one of the author's official duties as an Employee of the United States
Government and is therefore a work of the United States Government. In accordance with 17 U.S.C.
105, no copyright protection is available for such works under U.S. Law.

Public Domain Mark 1.0

https://creativecommons.org/publicdomain/mark/1.0/

Access to this work was provided by the University of Maryland, Baltimore County (UMBC)
ScholarWorks@UMBC digital repository on the Maryland Shared Open Access (MD-SOAR) platform.

Please provide feedback

Please support the ScholarWorks@UMBC repository by emailing scholarworks-group@umbc.edu and
telling us what having access to this work means to you and why it’s important to you. Thank you.



https://creativecommons.org/publicdomain/mark/1.0/
mailto:scholarworks-group@umbc.edu

(e” s71)
-

-

Normalized SAP Flux
o
Ul

=
o
=

flare star

(Gaia Co

-

L 1.100F
N 1.075F

o) B
- 1.025:

O.975EI .

Jan 2019

=
o

Jan 2021

Time - 2457000 [BT]D days]

=
=
9

=
=
o

SAP
Normalized Flux
[e™ s71]

=

=
o
=

BTJD (Days)

YZ CMi GP Fit

1 - de-tre

!

nded data
1 —— flare model

T Lll.il

Cumulative # of Flares/Day

1505

time [days]

1500 1505 1510 1515 5230 2235

YZ CMi Flare Frequency Diagram

2240
BTJD (Days)

3250

5255

=
Ul

[m)y]

13-17 GHz
Flux Density

o

—— VLA/Stokes |
:_ —e— VLA/Stokes V

=
o
=)

=
o
L

(@))]
o

UVM?2
Count Rate
[counts s71]

N

N
o

[ —— Swift/UVOT ]

=
O
o

~

3. SWIFT X-RAY & UV ANALYSIS
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LARGE FLARE EVENT OBSERVED BY
TESS, SWIFT, AND THE VLA

YZ CMi Multiwavelength Flare Observation
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Left Fig.: YZ CMi’s January 2019 and 2021 Swift X-ray and UV light curves. We

estimate the X-ray quiescent flux in the 2019 observations to be ~ 6.6 x 10" erg cm2s™
in the soft X-ray band (0.3-10 keV) and the UVM2 (2250 A; FWHM=527 A) quiescent

flux to be ~ 2.4 x 102 erg cm=2s,

Top Rig

ht: X-ray spectrum during a large flare event

detected on BTJD 1508 that lasted >24 min with

energy, |

Log(E) = >32.6 erg (see Section 4). We fit the

spectrum with a two-temperature APEC model (Smith
et al. 2001) and the elemental abundances from a
plasma emission and photoelectric absorption model

by Anders & Grevesse (1989). Lower Right: FFD of the
2019 UVM2 light curve showing 28 UV flares. Using

least-square fitting we find a spectral index = -o.5.
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Top-Left Fig.: 2019 TESS light curve
zoomed-in to show the Swift and VLA
times of observation.

Top-Right Fig.: Swift and VLA
observation time overlapping on a
TESS optical flare.

Left Fig.: Simultaneous
multiwavelength light curves of
the flare event.

Top panel: Optical flare from the TESS
2-min cadence light curve.

Second panel: VLA Ku band light
curves of total intensity (Stokes I) and
the circularly polarized (Stokes V)
radio emission. The Stokes I curve
shows the decay phase the radio flare.
Third panel: Swift UVM2. 11.03-second
cadence light curve. We estimate a
flare energy > 7.75 x 103* erg. The peak
of the TESS flare and (apparent) peak
of the UV flare are marked by the gray
and pink vertical lines, respectively in
each panel, a difference of < 16.9 mins.
Bottom Panel: Swift X-ray light curve
with a flux > 5.9 x 10" erg cm™ s,
giving a flux ratio Fp, o/ Foyiescent = 8-9-
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