Exploring molecular complexity with ALMA (EMoCA):
Detection of three new hot cores in Sagittarius B2(N)

M. Bonfand!. A. Belloche!. K. M. Menten!. R. T. Garrod?. H. S. P. Miiller”

I Max-Planck Institut fiir Radioastronomie, Auf dem Hiigel 69, Bonn, Germany
? Departments of Chemistry and Astronomy, University of Virginia, Charlottesville, VA 22904, USA
* 1. Physikalishes Institut, Universitit zu Koln, Ziilpicher Str. 77, 50937 Koln, Germany

- KBE=EWRE:
&AL

s TdpAHSagittarius B2(N)ZFALMAT

H=IZ=DDHRvha7B2(N3)-B2(N5)EFK R L=

« ZNBMOOTIZIEClass Il AR/ — )L A—H—(6.7GHz)
NAREEVKEEEDI —H—)

e B2(N5)IZIEUItra compact HIl (UCHII) regiondY)

« B2(N3), B2(N5)IZIX 7o roO—nh FhE




« M DTYT
e OAA— 7ol EDfluxZHD ot O
FrRILDE :
s BE—V(KEEE)DHE
e #%:compact or ultra ol
compactHIl FEIE [
o FR:class IAR/— )L A—H—
» 7oko0—

E:B2(N3) SO 2,-1,,503,-2,,0CS 8-7 I o
T:B2(N5) SO 2,-1,,503,-2,,502,-1,,€52-1 _ |
S0 ()

80(2;-1,) . | so(3z~2,) . | ocs(s—7y
4 4} ] L
' _':"----. N5
| - P == S L
.".III { f.l_ !.-r.: ;I L
ol = —

As ()

—10

S0 . ]

Ly

@ i &




e RYFITNI-NSDELEERE L
1. A—H—h{FhET5H/L7EL |
2. 7oroO—n\FhEd H/L7AE0Y oF
3. UCHI fEI A EFEET H/L%ALY c |
DEHENL. -l |
(young) N4->N3->N5->N1 (old) n o™
CHETETED | . @7
_30....|.Q..|.. -
MASER MASER
— o, m OUTHOW | vom e o
ourow = " oo = TN S e

No MASER No OUTFLOW

not detected detected




PLANETESIMAL FORMATION BY THE STREAMING INSTABILITY IN A PHOTOEVAPORATING DISK
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Table 2. Simulation results

Planetesimal mass in radial bins (Mg)

Model Summary Total <lau 1-3an 3-10an 10-30 au 30-100 au =100 au
SI Streaming instability only  76.34 0.01 0.27 4.03 4.16 T.08 59.89

I SI + water ice line 122.62 0.02 0.32 6.78 9.03 12.78 03.70

IU I + reduced tgag 153.08 0.01 0.17 5.09 7.01 11.92 128.87

IE I + bouncing barrier 122.98 0.00 0.08 5.26 10.84 13.12 03.67

IA I + reduced o 74.52 0.08 0.15 0.16 0.05 0.16 73.92

IAB IAB + bouncing barrier 83.58 1.03 7.35 1.62 0.44 0.18 72.95
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DYNAMICAL TIMESCALE OF PRECOLLAPSE EVOLUTION INFERRED FROM CHEMICAL
DISTRIBUTION IN THE TAURUS MOLECULAR CLOUD-1 (TMC-1) FILAMENT
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Line Column Density  Abundance Column Density  Abundance
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Filamentary fragmentation in a turbulent medium
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Clarke & Pringle (1988), Gail (2001), Bockelée-Morvan et al. (2002)

f:?-':: 1dc 4
— I = JIn( X dlnr
3t [( +4Q) - r Or 3?‘2] @ n(xv)/0ls

2.2. Stevenson & Lunine (1988)

de 5 1dc 0%
5t =V [(5 +3Q)?E+a]

2.3. Drouart et al. (1999)
de V. oV, 5 19c 8%
a:_c(?'—i_@?)—l_y{(Q_'“lQ)r@? 3?'2:|'
2.4. Cuzzi & Zahnle (2004)

de 3 18c 0%
5_3 |:(2+2Q)?5? 5‘12]

2.6. Clesla (2009)

3C_C@E+ B—I-—iQ lﬁc 0%c
ot ¥ ot 2 r Or 3?'9




« EFELDEHX

de

5
E f{{ -1'12

1 de  H%c
" or T or?

—>Clarke & Pringle 1998 AVIE L LY
« FRALDEIEFFEXIX

de (3 . (1+ Q;) 1 de 1 d%c 1 d e
I 21 +2 ~7C Y (A
Z (? 2+ g irse) ) ror T sease o2 | oy A

L7454 (Takeuchi & Lin02, Birnstiel10&—%X)

cXl]

* Weidenschiring 19773 EWL\ZFE T 0D T3

— ¢ L0



o« ARERICKAIFERDEL

10° r
10“' S EESE=ssme=220

107°F

-
-
=
-
-
-

. rr

o

RAREERARE R N Y]

G

— —

o Cl
|

- S

-
o
|

~

R N RN IR R R R RN D]

1nY 1 102
107 1 AU 10 10
t/[1 AU]
Figure 1. Simulated evolution over time of the concentration, ¢(r), of a tracer volatile, using three different formulas to describe
the radial transport. All three cases begin with the same initial concentration: ¢(r) = 0.1 between 1 and 2 AU (dotted lines)

and have turbulent viscosity e = 1072, The blue curves show the ¢(r) at 0.1 Myr (dashed) and 1 Myr (solid) using the formula
we suggest (cf. Gail 2001). The orange curves likewise show the evolution using the equation of Guillot & Hueso (2006) and
Ciesla & Cuzzi (2006), and the brown curves show the evolution using the equation of Stevenson & Lunine (1988). These two

formulations tend to overestimate the amount of diffusion that occurs.



