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A WISE Survey of Circumstellar Disks in Taurus
T.L.Esplin et al.

eStudies of star and planet
B GEEITAN D circumstellar disk DR H
-Z 35 Ddisk D IEME 72 77
T )75 & b warm circumstellar disk2> 5 @Mid infrared continuum emission23H H

eSurvey of circumstellar disks
- Data  : Wide-field Infrared Survey Telescope Explore (WISE) data

Spitzer Space telescope data
M 22 fRBE I B\ > C. WISEIZSpitzeric % 305, KD T—F ZffoT\n» 3,

Z DA, 2MASS, USNO, IRAC, MIPSZE D 57— 4 & i ]

- Region : Taurus star-forming region



eConclusion

-Excess emission % F > T TaurusN D circumstellar disk % & H}
FRH U 72 disk D LB FE % #EXE (full, transitional, evolved, evolved transitional, debris disk)
Y 31D ¥ 72 2 full disk & 16D ¥HT1 7= 22 transitional, evolved, evolved transitional, debris disk

foef 2 1

-WISE All-Sky Source Catalogue % M\ > CT#T 7z % disk-bearing members D Hj
Y[RV RND T —5 H HWT, A7 FILEIAIMI-M7T&H % member %
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Fig. 1.

with a map of extinction (gray scale; Dobashi et al. 2005).

Spatial distribution of previously known members of the Taurus star-forming region
(circles) and new members from this work (crosses). The dark clouds in Taurus are displayed
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Fig. 3.— Extinction-corrected IR color excesses for members of Taurus. Data at 4.5 and 24
pm from Spitzer are shown when available. Otherwise, at similar lengths
from WISE are used (W2 and W4). We have indicated known protostars (class I and
0, triangles), candidate transitional disks (crosses), candidate evolved disks (stars), and
candidate debris disks or evolved transitional disks (circles). The reddest protostars are
beyond the limits of these diagrams. In the middle and lower diagrams, we have marked the
lower boundaries that we have adopted for full disks (dotted lines).




Thermodynamics of the dead-zone inner edge in
protoplanetaly disks

Julien Faure et al.

® Protoplanetary disk @ inner boundary (between the turbulent and laminar region)
Context : HEDPRI NS L LTHFINTVS
5LH ClX thermodynamics & turbulent dynamics 23 A>T\ 5
1 7272 LS O EUEE 7 )V I3 thermodynamics 7 (1 L TE O . YELREE%
ELZZINTVRRW
-Aim : thermodynamics & diskDinner region®dynamics (turbulent heating + dependence
of the resistivity on the local temperature )DAH A EF 2 BUEIZFHXR %
FHIB | X bistable region?® & inner dead-zone (region of cold quiescent gas) boundary ¥ C
(real Magnetrotational Instability (MRI) turbulence & thermodynamics DA G AEH %2 Hf#E§ 2)
-Method  : Godunov code RAMSES %z H{\» %
protoplanetary disk{Z%f 3" % 3D grobal numerical simulations

in cylindrical limit, turbulent heating & prescription for radiative cooling z & &

-Conclusion: simulation!Zthermodynamic & turbulent dynamics D&M AEH ZFE L TWw 3



DNC/HNC and N2D*/N2H* ratios in high-mass star
forming cores
F.Fontani et al.

o /K3 i DNC/HNC, N2D+/N2H+/Z D\ > C
-N2D+/N2H+ : pre-protostellar core — protostellar birth D BZ[E T 2RI Bi5

_DNC/HNC : 2R TH 7% h E Wi constant 12 FA-1E

T Chemical model (Sakai et al. 2012)
: observational results (Fontani et al.2011, Sakai et al 2012) % #5712 i

sample )32 7% 5 7 DL 7 T Z 70 0o
-[6] U sample® A>T, N2D+/N2H+ & N2D+/N2H+% FUig L 72 > < Ao H Y

o B

-Telescope : Nobeyama 45 m telescope
- : HN13C(1-0), DNC (1-0) transitions
-Target : 22 high-mass core
8 high-mass starless cores (HMSCs), 7 high-mass protostellar objects (HMPOs)

7 ultracompact HII regions (UCHIIs)
T BEIZIRAM 30 mtelescope % H V> TIZN2DH/N2H+ D W Bl S LT 5,
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Figure 1. (a): chemical model calculation of the time dependence of DNC/HNC (thick lines) and NoD* /NoH™ (thin lines).
In addition to the constant temperature cases (10 K = solid black, 30 K = solid grey), the cases in which the temperature
suddenly rises from 10 to 30 K at a given age, 1x10% yr (dashed) or 3x10% yr (dotted) are shown. See Section 4.2 for the

detail of the chemical model.
(b): same as panel (a), but the time starts from when the temperature increases from 10 K to 30 K.
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Figure 4. (a): temporal variation of the DNC/HNC abundance ratio as predicted by the chemical model described in Sect. 4.2. Solid lines
represent the model with a temperature jump from 15 to 40 K at 10° yrs, while dashed lines represent the model with constant temperature
of 40 K during 10% yrs. Thin and thick lines represent the model with ny, = 10* cm~? and 10° cm™?, respectively. The horizontal grey
lines and areas indicate the average values and dispersion obtained from the observational data in this work.

(b): same as (a) for ND* /NaH*. The observational data here are from Fontani et al. (2011).

(c) and (d): same as (a) and (b), respectively, but the time starts from when the temperature increases from 15 K to 40 K.
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Triple trouble for XZ Tau: deep imaging with the Jansky
Very Large Array

D.Forgan et al.

o B

-Telescope : The Karl G. Jansky Very Large Array (VLA)
T resolution - 55 milliarcsec

-Wavelength : 7 mm
-Target : XZ Tau

e X7/ Tau
_XZ Tau A, XZ Tau B)> & 73 538 2 %
2004 FEDVLAIZ X AN X D . XZ Tau ADSTauA, TauCHO> 6 72 A Z E D33 o 7

Carrasco-Gonzales et al. 2009

eX7Z Tau A & Tau C

-Separation  : ~13 AU
-Orbital period :~ 40 Myr
3T RUEEIRF 12 Tau A2 5 outflow 23 H & 417222 (1980)



o ARG

-Tau C R S 19 Yoo
“Tau A, Tau BIZEJ L TlZ Z DPLE, N(xg » -1soi§
HOlSHBE DO & FIE L 2w ® 8
50§

S (XZ Tau A) 2

0.09" ~ 13 AU
b—

® Tau COMEH S 1172 WEEH: 40 DGR

(1) Tau C1EXZ Tau DR ST I N7 < FFHLZ VD TRt

(2) 20045 D BLHITHIH X #1172 Tau Cldtransient T > 72 < AR SHBE T E 22\
(3)TauClEH & ) ETau ADHZ i L TV AR TH - 7%

(4) FZ13Tau CIZFAE L 22\ (2004 DAERIE S R 7)



High-resolution Ultraviolet Radiation Fields of
Classical T Tauri Stars

Kelvin France et al.

eFar-Ultraviolet (FUV; 91 2-1700A ; Disk chemistry, Disk evolutionD [Filfs 5 11 5)D
= 5 % AT

-Telescope : Hubble Space Telescope
“Wavelength : 1150 - 1700 A (spectroscopic)

-Target : 16 Classical T Tauri Star (CTTYS)
t Dust disk23EELELPEICdH % b D
-Data : high spectral resolution data + high S/N data

— high-resolution intrinsic stellar+accretion FUV radiation fields
-FUYV radiation field

: FUV continuum, reconstructed Lyo emission line, hot gas emission lines
(NV, CIV, Hell....)



Flux at 1 AU (ergcm™?s™' A™")
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FI1G. 1.— Complete FUV spectra of the 16 CTTSs studied in
this work, including reconstructed Ly« emission lines. These spec-
tra are coadditions of HST-COS observations in the G130M and
G160M modes (except for TW Hya, which was observed with STIS
E140M; Herczeg et al. 2002) at several central wavelengths and
focal-plane split positions. Almost all of the structures seen in
these data are real atomic and molecular emission and absorption
features. The data have been corrected for interstellar reddening
(Table 1), scaled to the flux at 1 AU from the central star for
comparison, and binned by three spectral resolution elements (21
pixels) for display.
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F1G. 2.— The binned FUV continuum spectra are shown as gray
filled circles. A second order polynomial fit is extrapolated down
to the Lyman Limit (912 A) and is shown as the red dashed line.
The “1600 A Bump” (spanning ~ 1520 — 1660 A) is prominent
(detected at > 3o significance) in 10/16 targets.

g FoBsssEcBs88

Flux at 1 AU (ergem™s™' A™)
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F1G. 4.— Combined intrinsic CTTS FUV radiation fields, nor-
malized to the flux at 1 AU from the central star for comparison.
These spectra include a polynomial fit to the observed FUV con-
tinuum, reconstructed Lya radiation fields based on fluorescent
H2 emission lines, and observationally determined hot gas emis-
sion lines. These spectra are available in machine readable format
at: http://cos.colorado.edu/~kevinf/ctts_fuvfield.html.



TABLE 2
RELATIVE CONTRIBUTIONS TO THE STELLAR + ACCRETION FUV RADIATION FIELD

Target Frot? log10(Fitot /Go)P FUV Continuum Lya © C1v Other linesd A< 1110 A
(erg cm—2 s71) (%) (%) (%) (%) (%)
AATAU 3.1 x 104 7.3 2.8 95.9 0.8 0.6 0.1
BPTAU 3.5 x 104 7.3 16.8 75.7 4.5 3.1 1.8
DETAU 1.5 x 104 7.0 9.2 88.0 2.0 0.9 0.3
DFTAU 2.3 x 10° 8.2 2.1 97.2 0.4 0.2 0.1
DMTAU 4.3 x 103 6.4 8.4 88.0 1.7 1.9 0.3
DRTAU 4.0 x 10 7.4 46.2 49.4 3.3 1.0 0.7
GMAUR 1.2 x 104 6.9 9.9 86.2 2.4 1.5 0.4
HNTAU 1.2 x 104 6.9 10.1 88.4 0.9 0.5 0.1
LKCA15 1.6 x 104 7.0 6.5 90.4 2.1 1.0 0.3
RECX11 2.3 x 103 6.2 4.6 90.9 2.9 1.7 0.6
RECX15 4.8 x 103 6.5 2.8 96.7 0.3 0.3 0.1
RULUPI 2.8 x 104 7.2 17.6 79.8 2.0 0.7 0.3
SUAUR 3.3 x 104 7.3 8.4 88.3 2.1 1.2 0.4
TWHYA 9.7 x 103 6.8 16.7 71.9 6.5 4.9 0.9
UXTAU 5.6 x 103 6.5 4.8 92.2 1.7 1.3 0.3
V4046SGR 1.5 x 10* 7.0 5.3 91.8 1.2 1.8 0.9
Average® 70 £ 05 84 £5.2 8’1 E£73 21F16 14 £12 05 04

2 Integrated 912 — 1650 A stellar+accretion FUV radiation field (not including molecular fluorescence lines, low-ionization atomic emission, or the
“1600 A Bump”), evaluated at 1 AU from the central pre-main sequence star.

b Ratio of the integrated FUV radiation field at 1 AU to the average interstellar radiation field (1.6 X 1073 erg em~?2 s Habing 1968).

¢ Intrinsic Lya emission, integrated over 1211 — 1221 A.

d Other stellar+accretion hot gas emission lines, C 111 A977 A + O vI A\1032,1038 A + N v A\1239, 1243 A + He 11 A1640 A.

¢ Average quantities are calculated excluding DR Tau, whose Ly« profile reconstruction is compromised by multiple Lya emission sources (§A.1).

o LITIHEHLTWAS K

- Flux of FUV radiation field: interstellar radiation field D107 1%

- Total FUV emission: Ho. ~ 88%, FUV continuum ~ 8%, ] /5 & HCIV & DHEE H D
—accretion process 23 Z 3L 5 D il 57 D AR SCELY 22

- Lyman limit (912A) & H»(0-0) absorption band (1100A) [t Demission i 444 D~0.5% D



