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Abstract

We have conducted several time-transfer experiments using the phase of the GPS carrier
rather than the code, as is done in current GPS-based time transfer systems. We used data
from geodetic quality "off-the-shelf” dual-frequency GPS receivers,where up to 8 satellites can
be simultaneously obsérved.

We connected two GFS receivers to two different atomic clocks at NIST. The antennas con-
nected to the receivers were separated by about 40 m. The time difference between the clocks

_connected to the GPS receivers was estimated using weighted least-squares methods and carrier
phase data. These relative clock estimates were then compared with the NIST time-scale system.
We find agreement between the two methods of 55-80 picoseconds over periods of a week.

INTRODUCTION

Soon after the Global Positioning System was developed, the geophysical community began to ap-
ply it to numerous scientific problems, including plate tectonics, post-glacial rebound, interseismic

deformation, and volcano monitoring.[l] The size of signals associated with these phenomena can
be as small as 1 mm/yr. In order to address their science objectives, geophysicists have long been
involved in research to improve the accuracy of GPS. When it became clear that their scientific goals
required greater orbit accuracy, the geophysical community and their geodetic colleagues developed
a global continuously operating GPS network. Data from this networkareused to provide extremely
accurate GPS ephemerides. Along with model improvements and carétui reference frame definition,
the accuracy of GPS position estimates now approaches one centimeter over averaging periods of a

day. (2] Sub-centimeter horizontal precisions are routinely reported for distances of several thousand

kilometers.[8] These achievements were made using the GPS carrier phase observable. The objective
of this paper is to investigate the resolution of GPS carrier phase methods for time transfer.
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