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The world’s first
VVLLBBII  iimmaaggiinngg  ooff  4444GGHHzz  mmeetthhaannooll  

mmaasseerr!!

• We conducted first time observations of 44GHz methanol maser with 
KVN+VERA.

• Because of the extended distribution around 100 AU, it has been thought 
that detecting 44GHz methanol maser with VLBI is difficult so far.

• But, KVN+VERA array was able to detect 44GHz methanol maser toward 
G18.34+1.78 with short baselines and good UV-coverage/efficiency.

    
→We were able to confirm the spot structure on images.

AAbbss
ttrraacc
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MMeetthhaannooll  mmaasseerr  aarroouunndd  
MMaassssiivvee  ssttaarr  ffoorrmmiinngg  rreeggiioonnss

IInnttrr
..

CCllaassss  IIII  mmeetthhaannooll  mmaasseerr
((66..77GGHHzz  5511–6600AA++  eettcc..))

CCllaassss  II  mmeetthhaannooll  mmaasseerr

((4444GGHHzz  7700–6611AA++  eettcc..))

VLBI can detect proper motions 
and spacial distributions in 
circumstellar gases with few 
milli arc second scale. 

Over 1,000 sources have already 
detected by large survey projects.
There are some statistical study 

with VLBI imaging.

33//1122

Known sources are limited. 
Surveys are currently in progress.
There are dozens interferometer 
images, but no VLBI images.

8.0 μm 4.5 μm  3.6 μm 24μm

G19.01-0.03 (EGO)
 Cyganowski+2009
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11sstt  iimmaaggiinngg  oobbsseerrvvaattiioonnss  ooff
4444GGHHzz  mmeetthhaannooll  mmaasseerr  ssoouurrcceess

wwiitthh  KKVVNN++VVEERRAA

• Date：Apr. 8, 2012, UT 17h - 24h
• Line：44GHz ClassI methanol maser
• Target：G18.34+1.78
• Dkin：～2.7kpc
• Array: KVN(2)+VERA(3)
• Recording：DIR1000 128Mbps

OObbss
..

WISE 22μm

GG1188..3344++11..7788

From NASA/IPAC Infrared Science Archive

RA:18h17m50.1s 
Dec:-12d07’48.0”
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UUVV  ccoovveerraaggee  iiss  iimmpprroovveedd  
wwiitthh  KKVVNN++VVEERRAA

RReess
uullttss

KVN+VERA 
observations produce a 
complementary effect.

55//1122

Apr. 8, 2012
G18.34+1.78

We get a new window!!
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HHiigghhllyy  rreessoollvveedd  oouutt
66//1122

44GHz methanol maser toward G18.34+1.78
(Apr. 8, 2012)

RReess
uullttss

~0.2times

12年10月4日木曜日



77//1122

YON-ULS

IRK-ULS
IRK-YON

G18.34+1.78
(2012年4月8日)

Chan#397 (Vlsr=30.66km/s)

HHiigghhllyy  rreessoollvveedd  oouuttRReess
uullttss
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SSppoott  ssiizzee  eessttiimmaattiioonn
88//1122

Suggests Compact + Extended component.

~12AU@D=2.7kpc

Compact for KVN+VERA

RReess
uullttss
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The world’s first
4444GGHHzz  mmeetthhaannooll  VVLLBBII  mmaappss

99//1122

BBeeaamm  ppaatttteerrnn VVllssrr==3300..6666kkmm//ss VVllssrr==3300..0000kkmm//ss

RReess
uullttss
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1100//1122

BBeeaamm  ppaatttteerrnn VVllssrr==3300..6666kkmm//ss VVllssrr==3300..0000kkmm//ss

The world’s first
4444GGHHzz  mmeetthhaannooll  VVLLBBII  mmaappss

RReess
uullttss
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1111//1122
The world’s first
4444GGHHzz  mmeetthhaannooll  VVLLBBII  mmaappss

RReess
uullttss

A compact component was detected
 in 3 channels.
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SSuummmmaarryy

1122//1122

• We conducted imaging observations of 44GHz methanol maser with 
KVN+VERA first time.

• KVN+VERA observations produce a complementary effect. 
➡Antenna number, efficiency, baseline length, UV-coverage.

• KVN+VERA array was able to detect 44GHz methanol maser toward 
G18.34+1.74.
• First image of 44GHz methanol maser spots.
• Minimum limit of extended component is 4.4 mas(～12 AU)
• Compact maser spots were imaged.

• Near future, we will get following informations for multiple sources.
• Distributions, absolute positions, spot sizes, proper motions etc.
➡G44.9-0.39 (r12089c) is already imaged by Hirota-san yesterday.
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