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In the ALMA long baseline campaign (LBC) in 2014, we have investigated a phase metrics for ALMA long
baseline observations. The basic strategy of the ALMA phase correction shall be a hybrid technique using the
WVR phase correction and phase referencing with the antenna fast switching. We have conducted a series of
two continuum source observations using the hybrid technique in the LBC with the ALMA long baselines up
to ~ 11 km.

In the research, we first investigated spatial structure functions (SSFs) of the raw and corrected interfer-
ometer phases. Power-law functions of the SSFs ranging from a few tens of meters to several hundred meters
indicate that the troposphere above the site has three-dimensional turbulences for shorter baselines while two-
dimensional turbulences can be observed for the long baselines with several kilometer lengths. We found that
the hybrid technique using few degree separated phase calibrators is promising in order to improve the phase
stability of ALMA especially for the baselines whose length is longer than a few km.



