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Why “EATING”? 

• Gabriele (boss) sent a “very 
serious” email to Marcello, 
Monica and me 

• “Japan-Korea-Italy WS” 

• “EATING VLBI” 
• Still remains a “dummy title” 

• We are still waiting for final 
approval from our boss! 



• First bite (Oct/2012) 
• Italy, Japan, Korea, Australia 

• ~40 participants, 31 talks 

• To know each other better 

• EVN, VERA, KVN (more or less individual 
activities) 

• Idea of EATING fringe test 

 

• Second bite (Oct/2014) 
• Italy, Japan, Korea, Australia, 

Spain, Germany 
• 44 participants, 35 talks 
• IVN fringes, KaVA activities 
• Many papers through 

collaboration 

 

Initial poster made by Marcello for 
2nd EATING WS 



Early EATING experiments: Italy-VERA 
• 2013/Feb/19 

• VERA-Noto, 22GHz, 1Gbps, a few hrs 
• => Failed: Noto receiver not cooled 

• 2013/Apr/9 
• Noto 22GHz receiver broken => Postponed  

• 2013/Apr/22 
• VERA-Noto, 43GHz, 1Gbps 
• Noto recorder trouble => Postponed 

• 2013/May/22 
• VERA-Noto, 43GHz, 1Gbps, a few hrs 
• => Fringes not detected 

• 2015/Feb/19 
• VERA-McNtSr, 22GHz, 1Gbps, a few hrs 

• 2016/Apr/5 
• VERA-McNtSr, 22GHz, 1Gbps, ~10hrs 



Feb/2015 test: first Italy-VERA fringes! 

 

 

Mizusawa correlator (Orion-KL) 
IRA DiFX  (3C84) 

The first fringes were not so clean as we hoped... 



Apr/2016 test  • Finally clean fringes over the whole IFs! 

• Thanks to tremendous effort by Italy/VERA 
correlator teams 

• Special thanks to Oh Sejin-san/KJCC team for 
helping data format conversion MIZ-IRK MIZ-OGA 

MIZ-NT MIZ-SRT 

MIZ-ISG MIZ-MC 

A 10sec scan of 3C84 



Spring 2017: a big jump 

Genuine EATING VLBI has finally come true! 



From KaVA to EAVN to EATING campaign 
Date UT time Target Freq. Stations 

1 3/12 18:55 – 00:55 (6hr) SgrA 43GHz KaVA7, TM 

2 3/18 12:45 – 19:45 (7hr) M87 22GHz KaVA7, TM, UR, HT, KS 

3 3/19 11:40 – 18:40 (7hr) M87 43GHz KaVA7, TM 

4 3/27 13:10 – 23:10 (10hr) M87+SgrA 43GHz KaVA7, TM 

5 4/3 13:20 – 23:20 (10hr)  M87+SgrA 22GHz KaVA7, TM, UR, HT, KS, MC, NT 

6 4/4 12:35 – 22:40 (10hr) M87+SgrA 43GHz KaVA7, TM 

7 4/9 12:20 – 22:20 (10hr) M87+SgrA 43GHz KaVA7, TM, NY 

8 4/14 12:00 – 22:00 (10hr) M87+SgrA 43GHz KaVA7, TM 

9 4/17 11:45 – 18:45 (10hr) M87 22GHz KaVA7, TM, UR, HT, KS, SJ, MC, NT 

10 4/18 11:40 – 21:45 (10hr) M87+SgrA 43GHz KaVA7, TM 

11 4/24 09:20 – 16:20 (7hr) M87 22GHz KaVA7, TM 

12 4/25 09:15 – 16:15 (7hr) M87 43GHz KaVA7, TM 

13 4/26 15:55 – 21:55 (6hr) SgrA 43GHz KaVA7, TM, SJ 

14 5/10 08:20 – 17:20 (7hr) M87 22GHz KaVA7, TM, MC 

15 5/11 08:15 – 17:15 (7hr) M87 43GHz KaVA7, TM 

16 5/25 14:00 – 20:00 (6hr) SgrA 43GHz KaVA7, TM 

17 5/26 07:15 – 16:15 (7hr) M87 43GHz KaVA7, TM 

TM: Tianma, UR: Urumqi, SJ: Sejong, HT: Hitachi, KS: Kashima, NY: NRO45, MC: Medicina, NT: Noto  

EH
T+

A
LM

A
 



M87 
EL-time 



UV coverage 

1st Italy-VERA test in 2013/Feb ! 



Preliminary results (Apr/3 data) 
• EATING fringes detected at very good SNRs over the 

whole array! 

• MC/NT: SNR ~30-40 (3C273), ~20 (M87) 

• REFANT= Tianma,  IFs not combined yet 

FRING SNR with time (3C273, M87) 
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Preliminary results (Apr/17 data) 
FRING SNR with time (3C273, M87) 

Figure1: Top: twosamplespectral plotsshowingvisibility phasesand amplitudesbetween Italy and Korea (left,
Yonsei to Medicina) and between Italy and China (right, Noto to Urumqi, which is in an important position
to reduce the (u.v)-plane gap. Bottom: preliminary image of M87 reaching an angular resolution of 1.2 mas⇥
0.14 mas; the noise level is already quite good (< 3 mJy beam− 1), considering that only phase self-calibration
has been performed so far and not all data have been used.

By Won-san’s effort! 

• KaVA+MC+NT at 22GHz 

• E-W resolution reaching 0.14mas (19Rs)! 
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What’s next 

• Short term (next ~1-2yr) 
• EAVN/EATING/EHT campaign in 2018 

• M87 is important, but short common sky 

• Explore more sources suited for EATING array 
(eg, DEC >~20-30deg, EHT targets) 

• Q-band session (~70uas! And hope UR joining 
soon!) 

• Long term 
• Regular monitoring possible? 

• K/Q simultaneous capability? 

• More stations or 86GHz?? 

 

3C84、Mrk501, Mrk421,  
BLLac, OJ287, CygA,  
1H0323+342, Cyg X-3 



M87 22GHz 
KaVA  
(we are here now) 



M87 22GHz 
EAVN13(KaVA+TM+Ur+Sj+
Tk+Ks+Gf) 



M87 22GHz 
EAVN13 + TVN3 



M87 22GHz 
EAVN13+TVN3+AU 



M87 22GHz 
EAVN13+TVN3+AU 



M87 22GHz 
EAVN13+TVN3+AU+IVN3 



EATING VLBI at 86GHz? 

SRT? 

GLT 

QTT 

TM? 

KVN 

NRO 
(VERA?) 

M87 

MRK501 



Summary 
• The EATING collaboration keeps going very well and 

accelerating/expanding after >~5years of its launch 

 

• Thanks to the hard effort and joint work by many people (scheduling, 
operation, correlation) from Italy, VERA and KJCC, at last we got the first 
Italy-VERA fringes 

 

• This year: a genuine EATING VLBI observation has come true with an 
excellent science case, starting to produce a first EATING image 

 

• Now it’s a real start of whole EATING collaboration! Wish to obtain a 
first science result with the EATING array!  



Appendix 



2015 Italy-VERA test, masers 



VLBI with FAST (S-band, M87) 
EVN EAVN 

FAST 
FAST 


