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Methanol and water masers in IRAS 20126+4104:
The distance, the disk, and the jet*

Astron. Astrophys‘ 3

.
.
f the b'lp()‘ar let’ “}‘ L. Moscadelli!, R. Cesaroni!, M.J. Rioja>?, R. Dodson?, and M.J. Reid*
oo the yoot 0 ) masers
TraClﬂg tiﬂﬂs [1) 2 sservatorio Astrofisico di Arcetri, INAF, Largo E. Fermi 5, I-50125 Firenze, Italy e-mail: cesa@arcetri.astro.it
'B A obse]'\'a o gy ‘ ternational Centre for Radio Astronomy Research, University of Western Australia, Perth, Australia
VL amd. moja3 2 Capoterr (Cag\la“)’ ‘ Observatoriq Astrqnémico Nacional, Apdoi 112, E-28803 Alcala de Heqares, Madrid, Spain
1 R. Cesaroniz, and . pink strada 54, 0901 gpain 4 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
« . int, i
L. Moﬁtade‘h ’ & Cagliati, Loc. POgE dr:i 5,50125 F.ﬂemeg\‘ tiz de Henar®s (Madﬂd)’ ’ - Received date; accepted date
. 59 C
1 grazione AS“"“"m?c; 4i Arcetrt, LArE® g"i;mado 1143, 28800 A o ’
1o Astrofisi <onal € s ABSTRACT
2 Ogservatori® mico Nacio (@]
. trono!
3 rvalorio i1 2000 .
Obse cepted 26 April 2 on‘espﬁndmg comp > Context. Knowledge of the distance to high-mass star forming regions is crucial to obtain accurate luminosity and mass estimates
ed 21 December 1999 / A client {racers of the © od by many au- o of young OB-type (proto)stars and thus better constrain their nature and age. IRAS20126+4104 is a special case, being the best
Rece™® H O 0 e 4 been suCCeS‘Sf“ 1y us s especia\\y Z candidate of a high-mass (proto)star surrounded by an accretion disk. Such a fact may be used to set constraints on theories of high-
bservations of the 2“ ar object ve\OC‘t,y' hmacteﬁsuc hﬂ? Lous enviro! en. B disks jets, mass star formation, but requires confirmation that the mass and luminosity of IRAS 20126+4104 are indeed typical of a B0O.5 star,
We p‘.esent o  sh-mass you g ste! - This € ekmemaucso v 0Se resent ?“ t’ high N which in turn requires an accurate estimate of the distance.
Abstract- 20126+4104, a g th 2 rotating dis orstos locity 1ds such a8 orth stressing tha ate N Aims. The goal of our study is twofold: to determine the distance to IRAS 20126+4104, using the parallax of H,O masers associated
towaras S 1o be ssocial ed long the disk axis 11 ordere ve di hetls. Ttis W (0 idh entify and 106 + with the source, and unveil the 3D velocity field of the disk, through proper motion measurements of the 6.7 GHz CH; OH masers. At
hich 18 behevefl " co\\'lmated, 2 £ the maser spots utflows, OF ?fx?a“ 1) is necessary ¢ arises. The bes m the same time, we can also obtain an estimate of the systemic velocity in the plane of the sky of the disk-+star system.
e Jar outflow/iet S « —dacities © - natthe O -~tion (€ Do an maser WOC AL ans, Methods. We used the Very Long Baseline Array and the European VLBI Network to observe the 22.2 GHz H,0 and 6.7 GHz
bipo | fit ©© the pos} U). CH3OH masers in IRAS 20126+4104 at a number of epochs suitably distributed in time. The absolute positions of the maser features
mode tes that the A&A 438, 889-898 (2005) Astron omy = were established with respect to reference quasars, which allowed us to derive absolute proper motions.
Jemonstra cen DOL: 10.1051/0004-6361:20052685 & [ Results. From the parallax of the H,O masers we obtain a distance of 1.64 + 0.05 kpc, which is very similar to the value adopted so
interface betw! N © ESO 2005 Astrophysi c 1 far in the literature (1.7 kpc) and confirms that IRAS 20126+4104 is a high-mass (proto)star. From the CH; OH masers we derive the
The masers expa ' @] component in the plane of the sky of the systemic velocity of the disk+star system (—16 km s~ in right-ascension and +7.6 km s~
ithin the uncertal f:,‘ in declination). Accurate knowledge of the distance and systemic velocity allows us to improve on the model fit to the H»O maser
v stellar objeq 7] jet presented in a previous study. Finally, we identify two groups of CH;OH maser features, one undergoing rotation in the disk and
ouns%ﬁe & on & T < possibly distributed along a narrow ring centered on the star, the other characterised by relative proper motions indicating that the
mea i — naterial
. that the 3
indicates A . . .
‘he interaction W18 Water masers in the massive protostar IRAS 20126+4104: - M A R' ' U 4 eve r' Imn nations
ejection and deceleration O *0 0000
—(
yords: ~
126+41 L. Moscadelli!, R. Cesaroni?, and M. J. Rioja’ r c c C><>
= s
! INAF, Osservatorio Astronomico di Cagliari, Loc. Poggio dei Pini, strada 54, 09012 Capoterra (Cagliari), Italy I C a
e-mail: mosca@ca.astro.it
b | * INAF, Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, 50125 Firenze, Italy a a
* Observatorio Astronomico Nacional (IGN), Apartado 1143, 28800 Alcald de Henares (Madrid), Spain
Received 12 January 2005 / Accepted 29 March 2005 r
Abstract. We report on the first multi-epoch, phase referenced VLBI observations of the H,O maser emission in a high- d
mass protostar associated with a disk-jet system. The source under study, IRAS 20126+4104, has been extensively investigated
in a large variety of tracers, including H,O maser VLBA data acquired by us three years before the present observations.
The new findings fully confirm the interpretation proposed in our previous study, namely that the maser spots are expanding 0

from a common origin coincident with the protostar. We also demonstrate that the observed 3-D velocities of the maser spots
can be fitted with a model assuming that the spots are moving along the surface of a conical jet, with speed increasing for
increasing distance from the cone vertex. We also present the results of single-dish monitoring of the H,O maser spectra
in IRAS 20126+4104. These reveal that the peak velocity of some maser lines decreases linearly with time. We speculate that
such a deceleration could be due to braking of the shocks from which the maser emission originates, due to mass loading at the
shock front or dissipation of the shock energy.
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