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The post-AGB star IRAS 18043-2116 (OH 009.1-0.4) has long been known to harbor high-velocity

H,0 masers. Recent multi-epoch observations using the Very Long Baseline Array allowed for high
spatial resolution images of this source. Here we present the results of the first few epochs observed,
including the bipolar distribution, and relative proper motions of the H,O masers. Full analysis of all
epochs will yield a distance to IRAS 18043-2116 using trigonometric parallax.
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IRAS 18043-2116

IRAS 18043:2116 (OH00.1-004) s opticaly obscured, butis

The post-AGB star IRAS 18043-2116 (OH 009.1-0.4)
has long been known to harbor high-velocity H,0
masers. Recent multi-epoch observations using the

Very Long Baseline Array (VLBA) allowed for high il within quadrant I defined by Sovenster 2002)an ypcal
spatial resolution images of this source. Here we double-peeked O maser emisio. Some peculartes egarding
present the results of the first few epochs observed, this source was the lack of OH 1667 MHz emission, but the

presence of OH 1720 MHz emission (Sevenster & Chapman 2001;

'""““'"9;:." h“;‘;':h' ‘:’g" “"'""“;',"’."' f“".""""’ Deacon, Chapmen & Green 2004)). Futhemore,te H,0 emission
proper motions of fhe H,0 masers. This ‘water xpannsﬂav\saslzﬂﬂkms‘[Dvecane\a\ 2007), Moro recent
fountain” nebula displays maser distributions that

suggest the presence of a collimated jet. Full gt 1,0 ameson s 400! (cnison
analysis of the masers i all epochs will yield a 10289 km's*),

distance to IRAS 18043-2116 using trigonometric of any of the known water fountains. Haling such aarge spread in
parallax. the water fountan lass of nebuize.

Water Fountan PPNs

Intermedite mas trsinanstionfom e symplotc gant
observed with e VLBA I October 2008, anuary 2008, and March
branch (AGB) stage o the planelary nebia (PN) phase, caled pre- 2009 0fthe 22 Gz H.0 ransiton. We used four & MHz basebends
lnetay : vith 512 spectal chanels eah; he veloly coverage of ot
Obsenatons was 143 kn'” 1+ 227k, ihaspeca

“walerfountain” nebuiae, whose distinguisting characierst s the
presence of very igh-velooty red- and blueshied H.0 (Av>50 km A
) and OH maserstres. ot s it s s

imed watr-founain PPNs: IRAS 16342-3814, WAGA, IRAS as 25y
191%2131 OH12.8:0.9,IRAS 16552-3050, IRAS 19190+1102, ighter than 10a.
and IRAS 180432116 (Table ). High spatal resoluton
Vis (km/s)
PNs. Wihere oiical mages are avlabe,the masers are algned —100 o 100 200

s, (dy)
o romd

with the optical ipoar sructures, consistentwith the jets being
involved in shaping the PN structures.
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oper mafions of bright, compact masers n water fountin PPN
118 i motons o s ooiow. ey co ey G
using tigonomeic parallax .. Imai, Sahai & Morts 2007). r
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propery elermine the physical propertes ofsars in tis
‘evolutonary phase. Many water fountain sources are optically

y fain so
oobtain distances to i very imporant s of PPNs. Even wih
otjects having detectabl optica emission, here i no current way.
of determining distance uni an astrometic mission ike GAIA, which
wilhave astiometric accuraces of 20-25pas a 15-h magnitude.
Furthemore, trigonometic paralax is he only way to measure:
distances directy o sars evolved past the AG stage and wih
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the case n aspherical objects.
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o disentangle these three motons, we must model e mation of Feur 1. Spotal and spatldisbuonof 0 masers
InRAS 18045.2116  opoch  aken 25 Ocaer 2008
pecuiar moton and prallax moton, should be readily separated The bipolar distiutonshowste reder fatres (+103
Vith sixobservatons in one year. fans”to.+123km ) g o the W and e ler
feaures (56 4m s 10478 km ) yng o he

ditibution of

the water masers ith th redshited features toward the NW and the
blueshied feaures toward the SE (Figure 1). In addiion, here exist
es comman inevery epoch tha i toward the NE, outside of

e oo dtuon. s o NE s s sy erty

Tatie 1: Properties of Water Fountain
PPN
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Figure 2. Reaive mofon of masers n tvee opochs, NW features

Span e velociy range +103 k" o +157 km -, SE feaues

sty g 80 m (28 . o ver
26 Oct 2008, 25 Jan. 2009, an 20 Mar, 2008,

We detect H,0 emission rom 96 km 1 o-+176 k' "._Although

we do notdetect any significant proper motion (Figure 2). I al
masers vithin 400 km s velocity spread detected by Waish et al
siucture

ybe arger than 200k s, g
fountins o date. However, since the fllveocity range was ot

obsenvations, and we do not know their locaton wit respect o the.
BA

~100 k"),
wouid nstead be estmated to 50 km - with o poper moton.

Even without detectable proper motons,ather physica parameters
were estmated, inclding separation along the outfow axs and
colimaton (Tabe 1). IRAS 18043-2116 has v, =87 km s (Sevenster
tal, 2001)

98K cively; however,

01 6000L ) of 10.26pc (R. Sehai, private communication). We
therefore adopt a distance 10 IRAS 18043-2116 of D=10kpe.
Furthermore, by fiting the infrared emission observed by IRAS, MSX,
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We have obtained a total of 6 epochs of observations on IRAS 18043-
2116, Fullanalyss of the trigonometic parallax shouldyied a distance.
An addiional observation i necessary o confim that the most

the outfow characierstcs.

In adiion o IRAS 18043-2116, we have defied a group o three
axonal ounr g vt e, hich e o
peror i-epoch VLBA 1.6 GHz OH and 22 Gz Hy
Coceaions RAS 916041103 RAS 18590515, an RAS 1652
3050 with respective H,O velocity sreads of ~130 km s (Day et a.
2010),~57 km s (Engels 2002),and 170 km s (Suarz, Gomez, &
Miranda 2008). By imaging the maser distibutons we vl also confim

fountains,

propert
such as uminosiy, mass and massoss rates. Mult-epoch
o

can, for insance, esimate the source dynamical age. Table 1 ndicates
100y

typical should be confimed wih a arger sample of objects inthis
phase. The kinematics of OH and water mesers may also shed ight on
haped,
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