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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

HAYSTACK OBSERVATORY 
WESTFORD, MASSACHUSETTS 01886 

March 28, 2012 
 Telephone: 781-981-5400 
 Fax: 781-981-0590 
To:  UVLBI Group  
From:  Alan E.E. Rogers and Jason SooHoo 
Subject: Set-up at CARMA March 2012 

The EHT session at CARMA in March 2012 is shown in Figure 1. Antennas 2, 3, 4, 5, 8, 12, 13, 
14 were combined in the beamformer and the phases sums for the high (IF0) and low (IF1) bands 
for RCP and LCP were recorded in MK5B format on 4 recorders. A separate “comparison” 
recording was made from antenna C1 with the 500 MHz wide high band (IF0) in LCP using a 
RDBE digitizer and polyphase filter board and Mk5C. 

In this session a low phase noise Agilent 8257D synthesizer was installed to provide the 
reference for the Gunn oscillators of the 1st L.O. This synthesizer, on long term loan to CARMA, 
is now part of the array so that the change from normal array operation to VLBI avoids the 
recabling used in previous sessions. The performance of the new synthesizer which uses 10 MHz 
derived from H-maser 5 MHz via a Wenzel doubler, was compared with that of the old HP8662 
synthesizer, used in previous VLBI sessions to provide the reference for one antenna of the 
array. No significant difference was seen in the fringe amplitudes at 1mm on baselines to this 
antenna when its reference was from the HP8662 compared with when its reference was from the 
Agilent 8257D common the other antennas in the array.  

During the VLBI sessions some sample (VLBI0) correlations were made between the 
comparison antenna and phased Sun. The correlations indicated that under the best conditions the 
phasing efficiency was over 90% but unfortunately owing to the high opacity during much of the 
VLBI the phasing efficiency on average was closer to 70%. Another contributing factor was the 
wide spacing of the antennas in the configuration of the array. Given the high opacity and array 
configuration the phasing efficiency was probably about as high as could be expected. In the 
future a significant improvements could be made by using a data buffer so the current data could 
be phased prior to recording thereby avoiding the need to predict that phases from previous data. 

The network configuration is shown in Figure 2. 
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Figure 1. Block diagram of set-up. 

229.345 GHz 

DSE 
in sum Mixer 

I.F. 1- 5 GHz 
using ban ds 5,6 (IFO) and 7,8 (IF!) 

digi t a l 
beamformer 

comparison 26321. 000 
ant. LCP 
IEEE de fn No­

Walsh 

MK5B+693 
P hased Sum !Fl 

MK5B+ 672 
P ased Sum !FD 

MK5B+ 737 
P hased Sum !Fl 

MK5B+669 
Phased Sum IF0 

RDBE 

~ 024MH z 
l_D_M_Hz__...., LuffRe rs ea rc h 

do wnco nv. syn. comparison 
channe l 

500- 1000 
MHz 

5MHz 
r -- 7 
I SCOPEi-_ - - - - l 
LT _ _J 

2000 MHz LSB (IF0) 
4048.00003051758 USE (!Fl) MK5C-691 

I x5 + 50 MHz ANTENNA Cl 
50UHz+ 
38Hz Ants . in phased sum 2,3 ,4 ,5,8,12,13, 14 DBE IF0 

Station 
10MHz 
distrib. 

~-- r- -~ 10MHz 
10 MHz out 

YlG 

x7 (9) 

MxSyn. - 10 

vf---_ .., xM x9 (7) 
harm 

3dB 
for test on ly 

Wenzel x2 

5MHz 5MHz hp Syn. 
NR12 8662 

Mk5 IF Ant 
693 !Fl PS 
672 IF0 PS 
737 !Fl PS 

MHz 669 IF0 PS 
69 1 IF0 Cl 

Ant. on cont r ol 
room roof ca twalk 

GPS 

H- mase r E8267D UNX or 866 2 
set to 

5MHz 1197. 7830692 GHz 

band LOoff pol sideban d 
B 0 RCP USB I pp s out 6 0 RCP LSB 
7 0 LCP USB 
5 0 LCP LSB 

5 114 LCP LSB 

DIGITAL 
SCOPE 

f------- 1P_P_9 _t_r_tg_..,. mon itor 
of dotmon 

CARMA 
m m VLBI 
EHT session 

aeer March 2 012 



3 
 

 

Figure 2. Carma Network Diagram - uvlbi2012 
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