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Figure 17. Examples of Ky light eurves for the different clas-
sifications as explained in the text. (top) Phased light
short-term varisbis rwith & measured period, ViV
eclipsing binary VVVv3sl. (bottom) Light curves of short-term
variable star, without & messured period, VVVvIG9, the fader
VWVVv243 and the dipper VW,
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Figure 18. Examples of Ky light curves for different objects . c e . — . . i
in the eruptive classification as explained in the text. From top Figure 20, AK. distribution for the different light curve mor-

to bottom we show objects VVVVILE, VVVVELS, VVVvE22 and phology Y50 classes. (top) Distribution for LPVs (black line),
VV V2T, STVs (red ling) and EBs (blue line). (bottom) Distribution for
aperiodic variables, faders (black line), dippers (blue line) and
eruptive objects (red line).
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VVV v322 (Eruptive)
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Figure 10. (top left) False colour WISE image (blue=3.5 um, green=4.6 um, red=12 gm) of a 20' x20' area centred on VVVv322, The
location of the object is marked by the arrow. The SFR Westerlund 1 is also shown in the image. (top right) K. image of a 10' < 10 area 2115 2420 2195 2130
centrod on VVVv322. The location of the object is marked by the arrow. In addition, blue circles and labels mark objocts found o a wavelength (um)

SIMBAD query with a 5’ radius. (botton, left) Near- and mid-infrared photometry of VVWVv322. The approximate dates of spectroscopic < 72 e ey i )

follow up are marked by blue (2013} and red(2014) arrows. (bottom, right) SED of VVVv322 along with Roebitaille et al. (2007) YSO ﬁifu‘o“in‘;‘?‘c“i' .c.::;fnu.‘:ﬁ L’:.::i: |?£aﬁ1?lfJ;zL:“;él-T'E‘;:T{u\;‘\:ﬂ:imyﬁ;'rmg;: 5.“:3?.'1’5"1:?2 Z';’E,'L";
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NGC2264-C

o HoEBEULWKE=EREEE in Red MSX Source (RMS) Survey

d ~ 738 £50pc (Kamazaki et al. 2014)
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Submillimeter Array Observations of NGC 2264-C
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[GKH94] 41 and IRAS 04191+1523B
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Taurus|Z& Sbrown dwarf candidates
[GKH94] 41: M7.5%1.5Mflat spectrum SED, Class | or &L Class I1& 45 £8 (Gomez et al. 1994), Class ll+disk&

L THERBAM DL (Furlan et al. 2011),

IRAS 04191+1523B: 6”.1 separation@ binary@®secondary, M7=2x10Class | BD(Luhman et al. 2010)
RREREOHAZITLEL DD,
Observation

Combined Array for Research in Millimeter-wave Astronomy( CARMA) 102GHz (or 2.9mm)
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Fig. 1. Continuum map at 2.9 mm of [GKH94] 41. The star symbol indi-
cates the 2MASS near-infrared position of [GKH94] 41. The contours
are -3, 3. 5, and 7 times the rms of 0.2 mJy beam . The synthesized

beam is indicated in the bottom left corner.
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Fig. 2. Continuum map at 2.9 mm of IRAS 04191+1523A and
TRAS 04191+1523B. Two components are spatially resolved with a
separation of 6’1 The star symbols represent the 2MASS near-infrared

positions of IRAS 04191+1523A and IRAS 04191+1523B. The con-

tours are -3, 3. 5. 7. 9. and 12 times the rms of 0.4 mJy beam *. The
synthesized beam 1s indicated i the bottom left corner.



| very low-mass objects in Taurus

109 T

Fiz. 3. H-R diagram for [GEKH%4] 41 and IRAS 04191+1523B.
Isochrones and mass tracks from the theoretical evolutionary mod-
els of Chabrier etal. (2000) for M =< 0.075 M. and Baraffe et al.
(1998) for M > 0.075 M. The solid and open stars represent
[GKH94] 41 (M7.5+1.5) and IRAS 04191+1523B (M7.0+1.0). respec-
tively. The error bars reflect the uncertamnties i the spectral type. 1.5
subclasses for [GKH%4] 41 (Luhman et al. 2009) and 1.0 subclass for

IRAS 04191+1523B (Luhman et al. 2010).

[GKH94] 41: Class |, M~49M,, M
04191+1523B:Class I, M~75M,, M

env

~2M, (by 70micron),
~33M, (by 70micron),

env
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Fig. 4. SEDs of the class I VLM objects ([GKH94] 41: brown
line, TRAS 04191+1523AB: red line) and previously reported class
0 proto-BDs: L328-IRS (Leeetal 2013) (blue line) and IC348-
SMM2E (Palauetal 2014) (violet line). For [GKH94] 41 and
IRAS 04191+1523AB, infrared to submm data are taken from
Bulgeretal. (2014) and references therein. The mm data mea-
sured in this paper are indicated by the open and sohd stars for
IRAS 04191+1523AB and [GEH94] 41. respectively. The brown
dashed line shows the best fit for a modified blackbody of the
dust envelope of [GKH94] 41 and the red dash-dotted hine for
TRAS 04191+1523A8B.
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The inner structure of the TW Hya Disk as revealed in scattered light

John H. Debes, Hannah Jang-Condell, Glenn Schneider
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e HUEWRIARE RMAE d=54pc
o [F(ZXface-on (i< 7deg), Age ~ 10 Myr, M = 0.5~0.8 Msun
e R~30AUIZCO snow line (ALMAIZ & AN2H+£R 8 by Qj et al, 2013)

e R~80AU IZ Gap (HST iz 7~%R ;8| by Debes et al. 2013)
Observation
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Fig. 1.— (left) SB profiles of the TW Hya disk. We show profiles from three HST images of
TW Hya (STIS, FIGOW, F222M) and the profile from A15. The polarized intensity observed
by A15 is T7% of the total intensity observed in F160W. (right) Photometry of the disk as a
function of wavelength and distance from the central star. At each distance the normalized
spectrum is offset by a constant factor. A depression in flux in 2.04 and 2.22um strengthens
interior to 80 AU.
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The inner structure of the TW Hya Disk

ET )L Debes et al. (2013)&RILC,

Z£: a=0.005, dM/dt = 10~-9 Msun/yr, M. = 0.55 Msun, T

M#E: d=0.3, widthw=10AU, r,= 30 AU

Y(r) = Eg(r){l — dexp]| —(r —rp)? /( (2uw?) )|} exp[—(r/k)]
r {grosec)
100 ] 0.2 0B 1
- na aqpnnﬁ: ----- | b'_‘ T T ] L e
"= =TT . W
B h’l‘n“_‘_;x i S0AUAROAL Gap ] ; Adyama ot al '8 . 335 g +—+
o Wl T * \\
B oop N E ¢ o
| i 58 : ] £ N
z i ] iﬁ' o
:E’, \ ] =
5
3 _
1 1 -
0 100 L 1
r (Al 0 20 50 100

roA)
Fig .2

brightness profile. A disk with an fnner 30 AU gap and an outer 80 AU gap qualitatively
matches the observed behavior from 30-100 AU but overpredicts disk flux. The marked

CO condensationM 2L, 16-20K, => N ILETILTIE25-30AUIZ7E 5,
CO snow linex R DIF7=Qi et al. (2013)DN2H+ER A EEH>TLVS,

midplane temperature (K)
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Fig. 3.— Midplane temperatures of the TW Hyva disk under the assumption of various disk
structures. Midplane temperatures are only weakly dependent on surface structures such as
partially cleared gaps. We also overplot the expected CO condensation temperatures, which
correlate roughly with where we observe the inner disk gap.

10



