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KVN  

     The First VLBI Facility in Korea 

 mm-VLBI (22/43/86/129 GHz) 

 Multi-frequency Receiving System  



KVN Yonsei  

Observatory 

KVN Tamna  

Observatory 

KVN Ulsan 

Observatory 



• Three 21m antennas 

   @ Seoul, Ulsan, Jeju island  

• Alt-Az mount, shaped Cassegrain 

• Fast slewing speed : 3 deg/sec (AZ/EL) 

• First simultaneous multi-frequency 

  receiving system @ 22/43/86/129GHz 

• Dual Polarization 

   ~ Circular Pol (LCP & RCP) 

 

• High surface accuracy 

   ~ panel < 65 micron 

   ~ total < 150 micron 

• High pointing accuracy 

   ~  < 4 arcseconds in RMS 

• High aperture efficiency 

   ~ 65/60/50/40% @ 22/43/86/129 GHz 

Specifications 



22GHz 

43GHz 

86GHz 

129GHz 

Beams from antenna 
Multi-Frequency  Receiving System 

Han et al. (2008) 
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4CH Receivers  

@ Yonsei 

Han et al. (2008) 



Pointing Accuracy & Aperture Efficiencies 

Pointing Accuracy 

Aperture Efficiency 

Frequency Aperture Efficiency 

  22 GHz 65 

43 GHz 60 

86 GHz 50 

129 GHz 40 

Beam Alignment 

22/43 GHz  offset  < 3” (AZ/EL) 

43/86 GHz  offset  < 2”  

86/129 GHz  offset  < 1” 
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KVN DAS System 



Reference Signal Distribution 

Optical cable  

from H-maser to Vertex Room   

 Reference signal distribution stability 

    ~   < 2x10-16 @ 1000 s 

RTS Antenna Module 
: Photo Diode & Modulator 

RTS  Control Room Module 
 : Photo Diode & Modulator 

Mach-Zehnder 

Modulator 

Photo Diode 

Circulator 



Recording System 

Sampler, Optical Fiber Transmitter,  
Digital Spectrometer  

Mark5B Recorder (1 Gbps) 



KJCC (Korea Japan Cross Correlator) 



DiFX Software Correlator 

• 5 nodes linux cluster (5x8=40 cores) 

• 100TB storage 

• Mark5B  / Mark5B+ / Mark5C 

• 10G connections  

• KREONET (Mark5B at each station) 

 

• Quick Fringe Check 

• Test e-VLBI 

 

• Source  NRAO150 

• Scan 8 13:11:00 – 13:12:00 (UT) 

• 1 min cross-correlation function plot 

KVN-DiFX Correlator 



KVN    ACTIVITIES 

 
Multi-Freq. Obs. 

E-VLBI 

GMVA 

EAVN 

EVN- TOG 2012                                            28 June 2012 



First Light from 22/43/86/129 GHz 

Simultaneous Single Dish Observation  

22 GHz  

43 GHz  

86 GHz  

129 GHz  

H20/SiO Masers in Orion KL 4Ch UV coverages 

22 / 43 / 86 / 129 GHz  Dec  60°  



First 4CH-Fringes from 22/43/86/129 GHz 

Simultaneous VLBI Observation  

 43GHz  129GHz  86GHz 

 22GHz 

KVN Yonsei – Ulsan baseline @ 13 December 2011  

16MHz x 16 CH 



KREONET 

 

Korea 

Research 

Environment 

Open 

NETwork 

KVN YONSEI 

KVN ULSAN 

KVN TAMNA 



Kt-Ky 

On-Mh 

Ys-On 

Ys-Mh 

Ky-Mh 

Kt-Mh 

Ky-On 

Kt-On 
Kt-Ys 

Ky-Ys 

9000 km   

First e-VLBI Fringes with the EVN  

19 Oct  2011 



KVN(Yonsei, Ulsan, Tamna)  

EVN (Effelsburg, Onsala, Yebes, Medicina, Metsahovi) 

UV Coverage btw EVN & KVN @ K band 

δ=30◦ δ=60◦ 

UV coverage with the 0.6 GIGA wavelength extend! 



LBA-KVN K-band e-VLBI 

Experiment (9 Mar  2012) 



First e-VLBI Experiment in KVN 

• e-VLBI Experiment was planned between JIVE & ATNF 

• First trial has been made with the JIVE (EVN stations) 

 

• 22 Sep 2011 Formatter Test with the JIVE 

• 19 Oct  2011 First e-VLBI Experiment with the JIVE & EVN stations 
 

• LBA-KVN K-band e-VLBI Experiment  

• 9 Mar  2012 First e-VLBI Experiment with the CSIRO, LBA stations 

 

 route : KVN – KREONET – GLORIAD-KR – Abilene – 

  Internet2 – Geant2 – Surfnet – Netherlight – JIVE 



GMVA : Test participation  @ 86GHz 

Date UT Source Partner 

2012 May 18 13-21 0176+714 All GMVA 

May 18 22-24 3C84 VLBA only 

May 19 11-14 OJ287/3C345 All Europe 

May 19 16-17 3C273/3C279 Europe (excl. EB) 

May 20 17-19 3C454.3 VLBA only 

May 22 16-18 BLLAC VLBA only 



• AGN 
- Surveys  

- K/Q band fringe detection survey 

- KVN calibrator survey 

- (High frequency) weak AGN survey 

- Polarization monitoring of bright AGNs 

- IDV monitoring 

- Astrometry 

 

• Star Formation  

& Evolved Stars 
- Maser Surveys (22/43/44/86/129) 

(H2O, SiO, CH3OH) 

- Astrometry 

 

• K-band Geodesy 
 

KVN Calibrator Survey  (J. A. Lee et al) 

● 22GHz ○ 43GHz 

Scientific Activities 





• KVN+VERA Network 

- Complementary cooperation 

- Korea-Japan Joint VLBI Correlator (KJJVC) 

- Share the half of total observation time 

(2,500Hr/yr) 

 

• Scientific Working Groups 

- Active Galactic Nuclei (Galactic center) 

- Star Formation  

- Evolved Stars 

- Astrometry 

KVN+VERA  Activities 



KVN-VERA Science Meeting @S
eoul, Feb 15th - 16th, 2012 

KVN+VERA (7 statio

ns) 

VER

A 

Total Flux: 1.18 Jy 

Peak (restored):  1.04 J

y/b 

Image rms: 4 mJy/b 

Contour: 3σ 〜 

Total Flux: 1.55 Jy 

Peak:  1.08 Jy/b 

Image rms: 2 mJy/b 

Contour: 3σ 〜 

Nov 16 KVN+VERA (6 statio

ns) 

VER

A 

Total Flux: 1.18 Jy 

Peak (restored):  1.01 Jy/

b 

Image rms: 4 mJy/b 

Contour: 3σ 〜 

Nov 26 

Total Flux: 1.61 Jy 

Peak:  1.10 Jy/b 

Image rms: 2 mJy/b 

Contour: 3σ 〜 

VLBA 15GHz 

   2011 May 

Peak:  0.92 Jy/b 

Image rms: 0.9 mJy/b 

Total Flux: 2.07 Jy 

KVN+VERA Scientific Test Observation (M87) 

KVN+VERA can produce an  

extended structure very well  

Ninuma-san’s talk  

@ KJ Science Meeting, Feb 2012 



Near Future Upgrades 

 

• Installation of a 6.7 GHz receiver ( up to 8.6 GHz) 

@ KVN Ulsan (~ Dec. 2012) 

 

• 2Gbps observations with Mark5B+ 

 

•  P-cal system ( 22/43 ~ 2012, 86/129 ~ 2013) 

 

 

 

 



Thank you for your attention 


