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Lunar and Earth Time Conversion Based on The Principle of
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Time metrology on the Moon is a typical example of rule to unify time outside the Earth. Similar to Earth, the Moon
should have independent time-keeping, time-service and calendar. Two recent papers about lunar time defined and
described in the relativity framework published by American scholars, give one kind of formula for the transition
from the standard time on Earth to lunar time for use, and think that defines the reference time on the moon. However,
the derivation process and the conditions of the formula are questioned. The complex rotating relationship between
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large celestial objects in solar system can be simplified into multiple layer nested wide area and local area
relationships with "external problem" and "internal problem" methods. Taking the symmetry and conservation of
physical laws as the starting point, Einstein's principle of general relativity clearly points out the idea of equal weight
and local. The idea of "equal weight" holds that the relationship between multi-level coordinate systems is
independent and similar, and the self-similarity of fractal geometry is used to analogy the relationship between the
laws of physics at all levels. The "local" idea holds that the laws of physics should have an invariant form only in the
local coordinate system, and the coordinate system without rotation is the Frenet frame on the motion curve of the
mass point. Only put the rotating reference inside the local domain, rather than the faraway stars outside, can the
invariance of the laws of physics be guaranteed. Using distant stars as a reference for the direction of the Earth center
coordinate system violates the principle of general relativity. Here, the relationship between the coordinate time and
the proper time is derived, and the Earth-Moon coordinate system is used as a transfer station to derive a more
simpler conversion formula for the coordinates time of the Moon to the Earth. An independent and universal lunar
standard time is preliminarily suggested. In them, the coordinate time conversion coefficient changes slowly for a
long time, which can be measured and predicted by the Earth-Moon time comparison.

Lunar standard time, proper time, coordinate time, Principle of General Relativity, Frenet frame, Lunar
Centre Coordinate Time, Geocentric Coordinate Time, Space Metrology
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