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We present the results of VLBI phase correction demonstrayethe unique multi-frequency
receiver system of Korean VLBI Network (KVN) that can obsefour radio bands (22/43/86/129
GHz) simultaneously. In order to investigate the perforogaaf the calibration of atmospheric
phase fluctuations using this system we have conducted dtamaaus 4-frequency observation
for 17 bright AGNs. The frequency phase transfer (FPT) tlsasuower frequency phase (22
GHz) to calibrate higher ones (43/86/129 GHz) is appliedthrd the phase coherences at higher
frequencies are significantly improved. These preliminasults are promising, and indicate
potential offered by multi-frequency receiver system fan+WLBI phase calibration and open
new perspectives in the multi-frequency study of VLBI.
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1. Introduction

The mm-VLBI has a significant advantage in angular resolution which pesvédpowerful
tool to study the fine structures of bright radio sources. However th&tsgty and imaging capa-
bility of radio interferometers are strictly limited by the atmospheric phase fluchsfig. VLBI
phase referencing technigues which use the phase of calibratorgectdabie phase of the target
have been developed and applied to overcome these effects but tmey seey successful at mm-
VLBI due to lower flux densities of radio sources, a higher system nomspdeature and faster
rotation of the fringe phase [2, 3].

Sasao [3] suggested the use of multi-frequency feeds as a tool fee pbenpensation in mil-
limeter wavelength VLBI referencing. The troposphere is a non-diggersedium; that is, the
variation of excess path length is constant independent of the obsevawejength. Hence, the
lower frequency fringe phases which are more stable with higher SNRsecased for compensat-
ing the phases at higher frequencies. In multi-frequency feed systeyet sand reference sources
are exactly same so as not to cause the loss of coherence due to tlaicepargle between them
and also no reference source problem compared to other phasncéfer methods [4].

2. Simultaneous 4-frequency observation with KVN

Based on those prospects in mm-VLBI, the Korean VLBI Network (KVN)ddtrced a multi-
frequency receiver system (22/43/86/129 GHz) and its first simultavedequency VLBI fringes
on all KVN baselines were successfully obtained in 2012 [5]. After tiséfigasibility test of multi-
frequency receiver system, the simultaneous 4-frequency obserwvedis® performed to demon-
strate the performance of mm-VLBI phase correction of KVN[4, 5]. Weded a total of 17
bright active galactic nuclei (AGNs) and each source was obsepreanf hour continuously in
turn during the 24-hour observing experiment (see Fig. 1). A convealtizthase referencing (fast
antenna switching) scans were also conducted for the source pait8452nd NRAO512 for 30
minutes described as FAS(fast antenna switching) in (Fig. 1).

The data reduction was carried out with the AIPS(Astronomical ImageeBsawy System)
and no failed fringe solutions were found at 22GHz with the integration o$eé@nds (solint
0.3). Detected fringe SNRs have a range from 17 to 700 at 22GHz. der ¢o calibrate high
frequency VLBI phases (43/86/129 GHz), phase solutions obtain22 @Hz were copied to the
high frequency data and then were updated by multiplying the frequetiog (@ign/Viow) of 2.0,
3.0, and 6.0 for 43, 86, 129 GHz, respectively. After applying theueegy phase transfer (FPT)
that uses lower frequency phase solutions to calibrate higher fregpbase, visibility phases of
higher frequency data are presented in the upper three plots in Fig.rtheFdetails on the FPT
method can be found in [4, 6]. For a comparison, the visibility phases att86dalibrated by
using 43 GHz phase solutions are also shown in the bottom plot of Fig. 1.

3. Resultsand Discussions

As shown in Fig. 1, the results of FPT imply that simultaneous multi-frequensgroations
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Figure 1: (Top) Visibility phases at 486/129 GHz calibrated by using the 22 GHz phase solutions. (Bot-
tom) Visibility phases at 86 GHz calibrated by using the 43zGHase solutions. Each source was observed
for an hour continuously in turn during the 24-hour obsegvaxperiment at the KVN Tamna and Ulsan
baseline.

can effectively compensate for atmospheric phase fluctuations in mm-\VA/Blhility phases at
43, 86, 129 GHz are considerably stabilized by FPT, showing a smoothdamgohase variation
for aday. The results of phase correction at 86 and 129 GHz areWws those at 43 GHz because
the phase solution errors from 22 GHzdata are transferred to the Hiighgaencies multiplied by
frequency ratiosunign/Viow) that become larger. As an example, the phase corrections failed at 86
and 129 GHz for the sources of 0202+149 and 1023+131 whereesohave relatively lower SNRs
(17~23) at 22 GHz fringe solutions (solint 0.3) and for lower elevation sausteh as Sgr A and
2255-282. We found that the sinusoidal patterns at 129 GHz arechydemperature variation
of the receiver cabin. The comparison of phase correction resul&&ti8 between FPT from 22
GHz and 86 GHz clearly shows the error propagation effects. If theesosi detectable at 43 GHz
with enough SNRs the FPT results at 86 GHz calibrated by 43 GHz are beite?2nGHz. Thus,
the reference frequency for FPT is selected by taking into the signigoainihe detection (SNR)
and frequency ratios. These preliminary results are promising, and iegioéential offered by
multi-frequency receiver system for mm-VLBI phase calibration and o@snperspectives in the
multi-frequency study of VLBI.
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