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Tr 37 Campaigns

S
O
>
—
(©
£
£
-
N
—
—
LL
S




iwan

©
—
>
-
O
o
(C
>
-
()
%%
o)
@
k=
E
—




Tenagra Observatory, Arizona

W110.88 +31.46 [1312m]
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1st Campaign: Aug 3 - Aug 11/12 (9 nights)

® Aug 06 LOT 6 hr
® Aug 07 LOT 8 hr
@ Aug 08 LOT O hr
@ Aug 09 LOT 8 hr
® Aug 10 LOT 5.5 hr
® Aug 11 LOT 7 hr

TOTAL 34.5 hr



2"d Campaign: Aug 26 - Sep 11/12 (17 nights)

® Aug 26 SLT 3.5 hr ® Sep 04 SLT © hr
® Aug 27 SLT © hr ® Sep ©5 SLT 2.5 hr
® Aug 28 SLT © hr ® Sep 06 SLT O hr
® Aug 29 SLT 0.5 hr ® Sep 07 SLT 5 hr
® Aug 30 SLT O hr ® Sep 08 SLT O hr
® Aug 31 SLT © hr ® Sep 09 SLT O hr
® Sep 01 SLT © hr ® Sep 10 SLT 4.5 hr
® Sep 02 SLT © hr ® Sep 11 SLT 2.5 hr
® Sep 03 SLT © hr ® Sep 12 SLT 4 hr

TOTAL 17.5 hr



3rd Campaign: Sep 24 - Sep 29/30 (6 nights)

® Sep 24 LOT 4 hr @ Sep 28 SLT 4.5 hr
Tenagra 7 hr Tenagra 5.5 hr

® Sep 25 LOT ©.1 hr ® Sep 29 SLT 4 hr
Tenagra 7 hr Tenagra 6 hr

® Sep 26 LOT 2.5 hr ® Sep 30 SLT 3 hr
Tenagra 7 hr Tenagra 6.5 hr

® Sep 27 LOT 4.5 hr ® Oct 01 SLT 0.3 hr
Tenagra 7 hr

TOTAL 69 hr



Summary of Tr 37 Campaigns

1st campaign: 34.5 hr

2"d campaign: 17.5 hr

3rd campaign: 69 hr
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R band light curve of GM Cep
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FUors

e Strongincrease by up to 6 mag within a few months
e Aslow decline on time scales of years to decades

M.

Time [years] (Hartmann and Kenyon, 1996)



EXors

Strong increase by up to 5 mag within a few months
Decrease on about the same time scale

Light curve of EX Lupi
(Herbig, 1977)

Light curve of VY Tau
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Previous studies are controversial...
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@ Sicilia-Aguilar et. al., 2008

e Data from the literature and multi-wavelength
observation

e Variability dominated by strong increases in accretion,
similar to EXor episodes



Previous studies are controversial...

® Xiao et al., 2010

® Long-term lights curve
from archival plate at
Sonneberg and Harvard
observatories

e Light curves dominated
by dips (possibly from
extinction) superposed
on some quiescence
state, instead of
outburst caused by
accretion flares




GM Cep

® A solar type variable in the ¥4 Myr old open
cluster Tr 37

® Spectral type: G7-KO

® High accretion rate
* Mdot~107to 5x10°Mgyrt
® A very fast rotator

e Vsini~43km st

(Sicilia-Aguilar et al., 2008)
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SED data for GM Cep
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Low resolution spectra of GM Cep

CAFOS 29 April 2007

(Sicilia-Aguilar et al., 2008)



GM Cep " AAVSO
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Aperture photometry

Aperture radius = 3 x FWHM
Inner sky radius =5 x FWHM

Cursor posttion: x=361 y=434 5O
Centering box size (pix); 9
Object centroid: x= 3614 y=4836 490

480

Inner sky radivs: 12.4500

470
Outer sky radivs; 17.4300
© [Wemnings X 340 380 360 370 380

FWHM (pix): 263
: 531.086

— Radial profile
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Magnitude conversion
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B band light curve of GM Cep
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V band light curve of GM Cep
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R band light curve of GM Cep
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Light curves of GM Cep
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Color curves of GM Cep
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R (mag)

R band light curve and V-R color curve of GM Cep
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Estimation of clump size & distance

t  2R. Qt~30days
P 2rxallP~318days
M*~ 2 M@

= a~1.16 AU

@

g

30 days



Conclusions

® A ~0.5 mag rise/fall within 10 days, with bluer color at
brighter epoch

= ah increasing accretion episode?

® A ~1 mag brightness fall/rise within 30 days, with bluer
color at fainter epoch

= obscuration by a clump of dust around the star
® Combining literature, AAVSO, and our data
= a quasi-cyclic fading episodes?

® GM Cep is not a flaring star, but rather a UXor variable.



Thank You for Your Attention




