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A collimated jet of molecular gas
from a star on the asymptotic-giant
branch

Hiroshi Imai*1:, Kumiko Obara{s, Philip J. Diamond||,
Toshihiro Omodaka$ & Tetsuo Sasao*

* VERA Project Office, National Astronomical Observatory, Mitaka, Tokyo
181-8588, Japan

 Mizusawa Astrogeodynamics Observatory, Mizusawa, Iwate 023-0861, Japan
§ Department of Physics, Kagoshima University, Kagoshima 890-0065, Japan
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complexes (around 0.5 arcsec or 1,300 AU) is twice as large as that of HRoOLEFabBLenE

the OH and much larger than those typically observed in the
circumstellar envelopes of many evolved stars (10-100 au)'®'®,
Our new observations using the Very Long Baseline Array
(VLBA) of the National Radio Astronomy Observatory revealed
that the structure of the H,O masers in W43A is highly collimated,
both spatially and kinematically (Figs 1 and 2). Most of the maser
spots are concentrated in the receding (northeast side) and
approaching (southwest side) clusters. Both clusters have lengths
0f 250-350 AU but widths of only around 20 Au. The two clusters are
separated by about 1,700 Au. The width of the aligned masers is only

[ F— | B
A Fv—155IC

about 1/85 of the total length. The ratio is much smaller than any of

those observed in “molecular outflows”!>*°. Measured proper &= I*Eﬁ ZOOZE)

motions with line-of-sight velocities of the masers indicate the IIHH

presence of a bipolar jet with a three-dimensional space speed of
145 + 20km < ' Onr analvsic on the hacic of diacanalization of the



\ NYAN 7 1
E R O— OISR 2 HIE |
+EEERRERREICHBIT D |
[y b REOERZHEE
RFILEHR KEIEE |
li:li?s-tl.t\ﬁ“ziik SRIEERE
HDOHRi
MRERR :FHODOEK

199456 H25H A

L1
Size of Star

V¥8)

Imai et al. 2002

LA
Size of Earth’s Orbit

S~
—
—

L1
Size of Jupiter’s Orbit

. i 7= f_—') i) "?)
| RIDMBIRARY B °
500 XX Hi{i
. (KBERFEOB LT104E)

BEEDFH
10{85F v.s. 405 , BaTRSASNE ?
> ADFop S0 0 e 200 300 400 500 00 7

100%4E v.s. 8% FEA 7Y b (TUBH)

FEAFA 7Y B (



S R ERAEEETC R % BN R

+ R X E O 7> & 8 THIFEED bzﬁﬂ%ﬁ@

z1

*Aﬂﬁw 5675 SRR B S AN Nt

2=
g\%ﬁéuw

$TAT T EEXTHRISEY AL EHEE

r-subml'lllmef e

\ A !’e@“}

_Atacama Large Millimeter

Iglj_{/ N I_JE}:F




KGHRUNDEBEBEZRICE SN AHRED
PR DR

HEOLEHLEERVEL
RIARRE [M83(20145OALMA)




DHFEEE D NAEZ H T TIEBPRA] &2

2016F10R 14B#R%

RKEDZEHLD LT D
ZILLTRZAS !

© 2019 7R 13 &R

W 43A
(Imai et al. 2025)
(Hoshino et al. in preparation)




EHhSEEHT
i 2 I8 DB R
=) AETXE (KIEDFI3004Z)

557 B ARATEX
FANLIN
5 (DAY .85 & !

(100AFHMTXIR1ES)

= ) /u}__ A=) D
— - — D E i
( IO(]I(IflrilJ et al. 2074)




7=k EEBEME T A==V BANER

BRTHT 1 DOXRUEZLHEIRS ﬁiﬂ%ﬁhébﬂ&ﬁ‘ﬁ’(ﬂﬂ%(:ﬁ}%ﬁﬁiﬂ“
T — &R - iR X E(RFE) b

21m Sejong 22m

’ . KASUKJC
UI 21

THE EAST- ASIA

/LBI NETWORK el i, RPN

% [E| A&

SRBFIE
I T e DIl
P SR

Chinese
B Japanese
Korean




E 2 AFRTEN T E 50T TRAW
'7%/\7 ARERAEROBEOREMKICOVWTERT S
FTHZERT =K T 2EXEREL L TOEEDE

&

}rX?wrmrwﬁﬂ

S DNEZWED D, < Y SR U oy ZnE: o
&@&ﬁ%ﬁ&

« [EWIREF & B RAB

 BREANDODR4LA LY 70 —FAE
BERADS L DA ZFE L DIEREE
cANERFICRET IE %Bﬁ%%iﬂﬁﬁ LRARTS
SO TOEYDEIEEETHZ %%%?%

- —

;‘
= o L
- o pOREA Y b L ’ r ' " y—y—rsd i= - ¥ . S T .—
w| == -
EORSS .
iy ———— S8 e ———— e
L = R Cmm—— —— IR ETIT
B e T N o R iR e e AT X ] § e e o 1
= AR T TANTR { S e St s S U0 bt S




REZ RIEZ 2 EREDAIRS A

10 BODBEREZHEBELENGESTTITC I E
EREXEIANEZDYRRLCE—F

h&@;'-m l*’,; S SB0IBIES: X 3 5 &
Dl D L a5 E

;'i | (028537 21 5 .
SR < — )L (2 T)

2 ECELEBELEBLTCE
WONESEAHIDERICIIDIET . —BITHBAHAT=-WLWEDONRZATL BEFT

3. BALTESTUITI<#mzEzTH L
£ (B - KEIB) DoFEN (FREIRY - B+ EE)




