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First VLBI First VLBI experiments between experiments between 
Korea and Japan(2001Korea and Japan(2001--2003)2003)

VY VY CMaCMa
SiO(JSiO(J=2=2-->1) 86 GHz>1) 86 GHz

Shibata et al, 2003



East Asia VLBI NetworkEast Asia VLBI Network

Preparation Committee was Preparation Committee was 
organized at Shanghai mmorganized at Shanghai mm--VLBI VLBI 
meeting on Oct. 2003.meeting on Oct. 2003.
East Asia VLBI consortium committee East Asia VLBI consortium committee 
was organized at the EAMA6 meeting was organized at the EAMA6 meeting 
on Oct. 2004.on Oct. 2004.



Purpose of East Asia VLBI Cons.Purpose of East Asia VLBI Cons.

Organization of VLBI network Organization of VLBI network 
observations at eastobservations at east--Asia region.Asia region.
Exchange information of new Exchange information of new 
developments and organize them to developments and organize them to 
avoid double efforts.avoid double efforts.
Propose education chances  (ex. Propose education chances  (ex. 
summer school, observation trainings) summer school, observation trainings) 
for this area students.for this area students.



Current working VLBI stationsCurrent working VLBI stations

Japan(12)Japan(12)
•• VERA(4), Kashima, Tsukuba, Yamaguchi, VERA(4), Kashima, Tsukuba, Yamaguchi, 

NobeyamaNobeyama, , UsudaUsuda, , TomakomaiTomakomai, , 
Gifu,Gifu,TakahagiTakahagi

Korea(4)Korea(4)
•• TaejunTaejun, KVN (3), KVN (3)

China(4)China(4)
•• Shanghai, Urumqi, Shanghai, Urumqi, BeijinBeijin, , KummingKumming

-> Possible largest array in the world



East VLBI Network array configuration



Feature of East Asia VLBI networkFeature of East Asia VLBI network

Largest number of VLBI stationsLargest number of VLBI stations
•• 8GHz  13 stations8GHz  13 stations
•• 22GHz 19 stations22GHz 19 stations

Phase referencingPhase referencing
•• VERA 2 beam systemVERA 2 beam system
•• KVN multiKVN multi--frequency + fast noddingfrequency + fast nodding

Good UV coverageGood UV coverage
•• Minimum baseline length ;     50 kmMinimum baseline length ;     50 km
•• Maximum baseline length ; 6000 kmMaximum baseline length ; 6000 km



Scientific TargetsScientific Targets
Phase referencing observationsPhase referencing observations
•• VERA 2 beamVERA 2 beam
•• KVN multiKVN multi--frequencyfrequency
•• NoddingNodding
--> high sensitivity observations for low Tb objects > high sensitivity observations for low Tb objects 
(RQQ, SNR, Galactic objects)(RQQ, SNR, Galactic objects)

-->astrometry for maser sources>astrometry for maser sources
(H2O,SiO,CH3OH..)(H2O,SiO,CH3OH..)

High dynamic range observationsHigh dynamic range observations

Ground array of VSOPGround array of VSOP--22



MeetingMeeting

East Asia mmEast Asia mm--VLBI workshop @ VLBI workshop @ NanjinNanjin, , 
2006,May2006,May
2nd Meeting of East Asia Core 2nd Meeting of East Asia Core 
Observatories Association (Observatories Association (EACOA),TokyoEACOA),Tokyo, , 
2006,March2006,March
Status reportStatus report
•• IAU AsianIAU Asian--Pacific regional meeting Pacific regional meeting 

2005,July@Bali2005,July@Bali
•• URSI General assembly, 2005,Nov.@DeliURSI General assembly, 2005,Nov.@Deli



Scientific needsScientific needs
Ambitious objectsAmbitious objects
•• Low luminosity AGNLow luminosity AGN

Radio quiet objects (Radio quiet objects (DoiDoi))
HST deep field survey  (Fujisawa)HST deep field survey  (Fujisawa)

•• Low brightness objects Low brightness objects 
CygCyg--X3, microX3, micro--quasersquasers

Flexible ,frequent and intensive observationsFlexible ,frequent and intensive observations
•• SgrSgr A*   variability  (A*   variability  (ShenShen))
•• IDV (Sohn)IDV (Sohn)
•• Core of Giant Radio Galaxy (Sohn)Core of Giant Radio Galaxy (Sohn)

New bandsNew bands
•• Methanol masers (Methanol masers (ZhengZheng, Honma), Honma)



Activity related to East Asian VLBIActivity related to East Asian VLBI

ChinaChina
•• FAST ;  extremely powerful correcting areaFAST ;  extremely powerful correcting area
•• New telescopes at New telescopes at MiyunMiyun and and KummingKumming
•• CheungCheung’’EE :  good opportunity for VLBI science:  good opportunity for VLBI science
•• DelinghaDelingha :  challenge for 3:  challenge for 3--mm VLBI stationmm VLBI station
KoreaKorea
•• KVN :  new powerful array at higher frequencyKVN :  new powerful array at higher frequency
JapanJapan
•• VERA : some scientific outputsVERA : some scientific outputs
•• JVN :  stable observations at 8GHz and test of JVN :  stable observations at 8GHz and test of 

22GHz22GHz
•• VSOPVSOP--22



Japanese ActivityJapanese Activity



Array configurationArray configuration

Observation time ; 3000 hrs/yr -> 5000 hrs/yr
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VERA results (1)VERA results (1)
S269 annual parallax and proper motionsS269 annual parallax and proper motions

E-W motion of S269

1yr

π：189 +/-8 μas
D：5.28 +/- 0.24 kpc No dark matter

S269

Flat rotation of outer galaxy
13 kpc

Rotation curve of Galaxy

~30 kpc



VERA results 2VERA results 2
Annual parallax measurementsAnnual parallax measurements

π：2.1 +/-0.1 mas
D：440 +/- 20 pc

Orion-KL （SFR)

π：2.3 +/-0.2 mas
D：430 +/- 40 pc

S Crt （Late type star）

more than 4time higher accuracy than previous measurements



海外局

Japanese VLBI NetworkJapanese VLBI Network



East Asia VLBI network resultEast Asia VLBI network result
1928+738 mapping demonstration1928+738 mapping demonstration

XXbandband 88stations stations VERA,VERA, UsudaUsuda, , 
Kashima, Yamaguchi, GifuKashima, Yamaguchi, Gifu
Map dynamic range:Map dynamic range: 15001500



Optical fiber link experimentsOptical fiber link experiments with with 
2.4 2.4 GbpsGbps

NAO
(Mitaka）

KEK

NIFS

NTT
(Musashino

）

NICT
(Koganei）

“Super SINET”

Gifu 11m
UDSC 64mNRO 45m

Tsukuba 32m

Kashima 34m

“GALAXY”

Yamaguchi 32m



TakahagiTakahagi; New VLBI station; New VLBI station

Takahagi

Kashima

Tsukuba

Usuda

１００ｋｍ

５０ｋｍ

２００ｋｍ
X 2 telescopes



RadiotelecopeRadiotelecope ‘‘Big countryBig country’’ JapanJapan
by Nikkei Science(2007,Nov) article by Nikkei Science(2007,Nov) article 



KaguyaKaguya (RISE) mission(RISE) mission



Korean ActivityKorean Activity



Simultaneous Multi-Frequency Obs. -
Phase Compensation, mm-VLBI 



KVNKVN statusstatus

Construction of 2nd Station (Seoul)



Freq. Band S Band X Band K Band Q Band 
Freq. Range 2.2 ~ 2.8 GHz 8 ~ 9 GHz 21.5 ~23.5 GHz 42 ~ 44 GHz 

Rx Noise < 25 K < 25 K < 30 K < 50 K 
1st IF / BW 2.5G/600MHz 8.5G/1GHz 8.5G/2GHz 8.5G/2GHz 
IF Power -20 dBm -20 dBm -20 dBm -20 dBm 

Polarization LCP/RCP LCP/RCP LCP/RCP LCP/RCP 
 

 

* * 86, 129 GHz Receivers will be installed within 2010.86, 129 GHz Receivers will be installed within 2010.

Prototype 43 GHz Receiver

Receiver Receiver 



Chinese ActivityChinese Activity



1993 (25m)
1987
(25m)

2006 (40m)

2006
(50m)

Chinese VLBI 
Network
Chinese VLBI 
Network

2006



Antenna diameter:  25m
Antenna type:  Beam-waveguide Cassegrain System
Bands: L, C, K, S/X
Recording System: S2, 

MK IV,   and MK V
Maser:2 SHAO-masers, a Datum Maser

11、、SeshanSeshan telescopetelescope



1. Antenna diameter: 25m
2. Antenna type: Cassegrain system
3. Bands: 92, 30, 18, 13, 6, 3.6, 1.3 cm  
4. Recording System: K4, MK IV, and MK V
5. 1 SHAO-maser 

and 1 Datum Maser

2、Nanshan telescope



Antenna diameter: Antenna diameter: 
50m (full panel for 50m (full panel for 
inner 30m and inner 30m and 
mesh from 30m to mesh from 30m to 
50m)50m)
Antenna type: Antenna type: 
Prime feedPrime feed
Mount type: AZMount type: AZ--EL, EL, 
with wheelwith wheel--onon--track track 
achineryachinery

3、Beijing Miyun Telescope3、Beijing Miyun Telescope



44、、Kunming TelescopeKunming Telescope

Antenna diameter: Antenna diameter: 
40m (full panel for 40m (full panel for 
Inner 25m and Inner 25m and 
mesh from 25m to mesh from 25m to 
40m)40m)
Antenna type: Antenna type: 
CassegrainCassegrain systemsystem
Mount type: Mount type: 
AZAZ--EL, concrete EL, concrete 
pedestalpedestal



CorrelatorCorrelator

4 station software VLBI 4 station software VLBI correlatorcorrelator
5 stations hardware VLBI 5 stations hardware VLBI correlatorcorrelator
(128MHz bandwidth)(128MHz bandwidth)

ee--VLBI (16Mbiteps) for 4 stations in VLBI (16Mbiteps) for 4 stations in 
10 minutes 10 minutes 



VLBI CorrelatorVLBI Correlator

Data reductionData reduction

Angle position calculationAngle position calculation

Orbit determinationOrbit determination

delay delay rate

R.A. Dec.

VLBI centerVLBI center

Chung’E satellite as lunar 
mission



FAST FAST 
(Five hundred meter Aperture Spherical radio Telescope)(Five hundred meter Aperture Spherical radio Telescope)



Collaboration for new Collaboration for new correlatorcorrelator
and data center developmentand data center development

20052005--20092009
•• KASI and NAOJ signed MOU KASI and NAOJ signed MOU 

CorrelatorCorrelator at Seoulat Seoul
8Gbps x 10 stations8Gbps x 10 stations
UsageUsage
•• KVNKVN
•• East Asia VLBI networkEast Asia VLBI network
•• VSOPVSOP--22



ＶＥＲＡ

terminal

Korea/China

(Mark-V)

Japan Univ. 
(K-5)

Optical fiber

(VSI-E)

ＶＬＢＩ
data 
server

Wideband 
correlator

8Gbps

10 stations Data 
processing 
and archive

Operation System

New Correlator at Seoul
-Joint development with Korea and Japan –

Software 
correlator

1Gbpsx4 
stations



East VLBI Network array configuration





EEast  Asia VLBI consortium ast  Asia VLBI consortium 
meetingmeeting

66年間続いた年間続いた 日韓日韓VLBIVLBIミーティングの発展ミーティングの発展

日本・韓国・中国で持ち回り日本・韓国・中国で持ち回り

次回（案）次回（案）

•• 33月、月、 上海天文台上海天文台

•• Status reportStatus report
•• Scientific demandScientific demand
•• Business sessionBusiness session （観測計画・ターミナルな（観測計画・ターミナルな

ど）ど）
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