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SFR G023.01-00.41

SPITZER/HERSCHEL view 1. — r>1pc

Spitzer IRAC GLIMPSE. — 3.6 (blue), 4.5 (green), 8.0 um (red)
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OUTFLOW TRACERS: 12CO (2-1)

SMA view 1. — 0.1pc=rsipc

Bipolar OQutflow Properties:

: — :
[48.6:72.8) km s~
[83.8;108] km s~ . .
. ° Veerm-Veyel = 30 km s symmetric outflow lobes, each extending for ~0.5 pc
g\ width-to-length ratio of each lobe of ~0.3
m‘» e outflow lobes partly crossing the plane of the sky
g = outflow axis almost L to the l.o.s.
5 o
Z s mass-loss rate: 2x10“4Moyr
g 8r i . -3 -1 yr-1
2 g mechanical force: 6x103Mpkms yr o G023.01-00.41
-
107 » 1'
2co(2-1) 5 2 L’f, s
. “0(2— \ © 10 l¢)
g | blue/red o ?10 gr O/o,
- = X N _-
2107F° o
. 3 o fit from Wu et al. (2004)
s . : ; “0E «Lo0-65 over 0.1-10¢ Lo
18734742 41 40 39 r lo)
RIGHT ASCENSION (J2000) ]
1072 3 I I '-‘;
Table 5. — Sanna et al. (2014), A&A, 565, A34 o103 L 1 OO/I/E ]
. S b o0%e.ef
R tayn Mow Mo p p Enec Liec I R ;
Tracer _Lobe  (pc) 0N (Mo)  (Moyr))  (Mokms™) (Mokms™'yr') (10 erg) (L) 31042, © ]
2co Red-A 0.51 3.4x10* 2.5 0.8x10™* 37.5 1.1x1073 0.6 1.4 3 £ O
Blue-A 0.44 2.9 x lO“f 1.4 0.5%x10™* 20.5 0.7 x 1073 0.3 0.9 L
10-5 = O -
E o sasnl o sl PEIERETTT B
10° 10* (105) 10°
L, L
1 . . . 1 cos 30° 1 cot 30° bol 1-0
X cos 30° tayn X tan 30°  Mow  Mou X cOt 30°  p X sin 30° sin? 30° mec X sin® 30° sin? 30° e Massive outflows energetics from
Lépez-Sepulcre et al. (2009)
2co 0.55 1.8 x 10* 4.0 22x107* 116 6.2%x 1073 3.6 16
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OUTFLOW TRACERS: SiO (5-4)

SMA view 2. — 0.1pc=rsipc

[48.6:72.8) km s~ § | [55.2;76.2] km s~ |
) [83.8:108] km s S (80.4;101.4] km s
5 [Vierm.-Vsysl = 30 km s IVserm-Vysl = 23 km 51
[=] — ~ |
<3 4 N
c\) \\'\ K"@g ®+‘."’. \\\ﬂo{o
g o z L |
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Table 5. — Sanna et al. (2014), A&A, 565, A34
R tayn My Mom P P Enec Linec
Tracer  Lobe (pc) (yn) (Mo)  (Moyr')  (Mokms™) (Mokms™'yr) (10% erg) (Lo)
2Co Red-A 0.51 3.4x10* 2.5 0.8x10™* 37.5 1.1x1073 0.6 1.4
Blue-A 0.44 29 x 10* 1.4 0.5x 10 20.5 0.7x 1073 0.3 0.9
SiOo Red-A 0.13 5.5x10° 1.0 1.8x 10 23.1 42x1073 0.5 79
Blue-A 0.12 5.1 x 10° 0.6 1.3x 107 14.9 29%x1073 0.3 55
1 . 1 cos 30° 1 cot 30°
X ———— gy X tan 30° M, My X cot 30° _— p X Emec X
cos 30° om out . Mou €0 sin300 PG T G300 7 sin? 30°
2co 0.55 1.8 x 10* 4.0 22x10™ 116 6.2x 1073 3.6 16
SiO 0.14 3.1 x10° 1.6 54x10™* 76 2.4x 1072 32 92

Alberto Sanna ESTEC, Noordwijk (NL) — October, 27th-29th



HoT MOLECULAR CORE EMISSION: CH3CN SMA view 1. — r=0.04pc

e CH3CN (12¢-11k) emiss.
— 220.5-220.7 GHz -

f0.v. =t 4arcsec (+0.09pc)

T

Tg (K)

T * AVpuk=5kms' (grey)
* blue/red wings:
(FWHM=AVpuk)/2 =2kms
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Results of the CHsCN (12¢-11¢) spectra analysis. =

K-component Visr Av f Tgdv ' v
(kms™) (kms')  (Kkms™) CHsCN (123-113) integrated velocity maps
K=0 78.34+0.04 9.43+0.05 62+ 1
K=1 63+1 P : e
K=2 66.4 £ 0.8 Velocity field.— 2 L velocity gradients:
§=‘31 ggg t 82 () NE-SW direction — outflow direction
= 7 +0. o .
XLCASS synthetic spectrum: (I NW-SE direction — HMC elongation
Source size (diameter): 1.2 arcsec ~ 5500AU

Rotational Temp.: 195 K
Column density: 5.1 x 10' cm™

Sanna et al. (2014), A&A, 565, A34
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CH3CN p-v ANALYSIS SMA view 2. — r=0.04pc

f-0.v. =+ 4arcsec (+0.09pc)

p-Vv distribution of the peaks (dots) of the CH3CN (12¢-11«)
emission at different LSR velocities (for K=1-4)
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Alberto Sanna ESTEC, Noordwijk (NL) — October, 27th-29th 6

Visg (km s



DOWN TO Imas RESOLUTION VLBI vs. SMA view

SYMBOLS —

O 22.2GHz H,O MASER CLOUDLETS
@®/@® 6.7GHz CH30H MASER CLOUDLETS
(BLUE AND RED-SHIFTED)
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. ]
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a
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S |- = * Morphology:
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ﬁ outflow cavity (or surface of a flared disk)
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Sanna et al. (2010), A&A, 517, 78
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THE OUTFLOW/DISK REFERENCE SYSTEM VLBI view 1. — r=<2000AU

SYMBOLS —
6.7 GHz CH30H MASER CLOUDLETS:

® with linearly polarized emission

O without linearly polarized emission
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Sanna et al. 2015, arXiv:1509.05428
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COMBINING VELOCITY & MAGNETIC FIELDS VLBI view 2. — r=2000AU

SYMBOLS —
6.7 GHz CH30H MASER CLOUDLETS:
s s Legend: di :
isk region
® with linearly polarized emission -h-‘,‘@%(" ¢  magn.field orient.
1400 - % -
Y magn.field lines ]
. . . .. . o—> :
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& r $ ' Q& direct. & intens.
v Mo % N O |
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™ 600 |- ' .
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. o S Y e
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200 g B J
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Sanna et al. 2015, arXiv:1509.05428
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COMBINING VELOCITY & MAGNETIC FIELDS VLBI view 3. — r=2000AU

SYMBOLS —
6.7 GHz CH30H MASER CLOUDLETS:

R begsnd; disk region
@ with linearly polarized emission fo;“ ¢  magn.field orient.
1400 | -2 .
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R o”
O c—>
VII. Turbulent velocity field of 3.5kms1? 200 | i

© ’
* 1 L | L 1 o fl " L 1 1 " L 1 1 L L | 1 L I 1 1 L L 1 1 L '
200 400 600 800 1000 1200 1400
Disk plane, x—offset along —32° (AU)

Sanna et al. 2015, arXiv:1509.05428
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MODEL COMPARISON: MHD SIMULATIONS VLBI view 4. — r=2000AU

By, = MG LEGEND — T T 20-30kms"
time (t1): 10°yr :
(t1) y velocity vectors
M, = 48 Mo
: magnetic field vectors 2000 AU |
Ming, = 1x 104 Mo yr! 2
T T L L = — T 7 =
velocity (km/s) density (g cmA-3) L .
20006401 5000e-1 R hsgend; disk region
l Ko O
3 P [ magn.field orient.
E' 1400 |- *%
e P 7 magn.field lines
m 7" > ° \u\'\/s > Regg A velocity vectors
5 1200 © [ ,‘ \ M4 ',r \ -4 mean velo.field
:’; 4 '@ Q direct. & intens.
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1o I A % t\q O >
© 1000 - O = \
=¥ E
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= < 800 | <80 g
=1 0 kL
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5 e
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N e N N ) * 1 . n . L . L 1 1 ' 1 1 n | : n | 1 1 :
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see poster by Anders Kolligan (Kélligan, Kuiper et al. in prep.)
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