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Abstract

The Orbit Calendar is a proposed complementary timekeeping system designed
to track the tropical year with high precision while remaining independent of Earth’s
rotation and longitude. It divides the tropical year into 360 “orbit days” and groups
them into 12 equal orbit months of 30 days each, drawing on the zodiac for nam-
ing. By preserving the familiar SI second and the conventional structure of hours,
minutes, and seconds—while allowing each orbit day to run slightly longer than a
civil day—the system achieves close alignment with the seasonal cycle. This paper
describes the motivation, structure, astronomical basis, and long-term performance
of the Orbit Calendar, emphasizing its value for scientific environments, global
coordination, and spacefaring applications.

1 Motivation

The Gregorian calendar provides a workable civil framework but is structurally irregular:
months vary in length, leap years follow a multi-step rule, and the alignment between
dates and the solar cycle drifts measurably over centuries. These irregularities complicate
computational date handling and long-term scientific comparison. As human activity in-
creasingly spans orbital stations, lunar habitats, and interplanetary missions, timekeeping
anchored to Earth’s rotation becomes less suitable. Space travelers experience no mean-
ingful sunrise, and different planetary surfaces exhibit incompatible day lengths.

The Orbit Calendar aims to supply a regular, seasonally meaningful, rotation-independent
temporal framework built on Earth’s orbit. Its geometry is deliberately simple: 360 orbit
days per year, 30 orbit days per month, and familiar units of seconds and minutes. Be-
cause its day length is defined from the tropical year rather than from Earth’s rotation, it
offers a natural alternative for scientific and interplanetary use while remaining intuitive
to human users.
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2 Astronomical Foundation

The system is based on the tropical year, the interval between successive March equinoxes.
The tropical year governs the seasonal cycle and has a commonly adopted value of

Ttrop = 365.242189 mean solar days.

The Orbit Calendar divides this period into 360 equal parts in an abstract sense,
calling each part an orbit day. Although Earth moves at varying orbital speed over the
year, the calendar uses orbit days of fixed length in SI seconds. The ideal length of one
three-hundred-sixtieth of the tropical year is approximately

24 hours 20 minutes 58.13 seconds.

To approximate this value using whole minutes while preserving normal clock structure,
the system introduces two orbit-day lengths bracketing this ideal.

3 Units of the Orbit Calendar

3.1 Familiar Clock, Extended Day

The Orbit Calendar preserves the SI second and the conventional subdivision into minutes
and hours. However, an orbit day exceeds 24 hours. After the 24th hour of an orbit day,
an additional 20 to 21 minutes are counted before the new day begins. This retains the
human experience of a “24-hour day” while attaching a short orbital segment to its end.

3.2 Orbit Year

The orbit year corresponds to one tropical year. To facilitate communication, the orbit
year carries the same numerical designation as the Gregorian year in which the March
equinox occurs.

3.3 Orbit Months

There are 12 orbit months of exactly 30 orbit days each. To avoid confusion with Gre-
gorian months and to anchor culturally to the equinox, the system adopts the names of
the zodiac:

Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, Scorpio, Sagittarius, Capricorn, Aquarius, Pisces.

Aries Month begins at the March equinox.
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3.4 Orbit Day

Each orbit day approximates one degree of Earth’s orbital path. Two fixed lengths are
used:

• Standard Orbit Day: 24 hours 21 minutes (87,660 s),

• Short Orbit Day: 24 hours 20 minutes (87,600 s).

The combination of these two types yields an average orbit day very close to the ideal.

4 Orbit Year Construction

This section progresses from the simplest rule to the necessary refinements that produce
long-term accuracy.

4.1 Basic Rule: Days 1–29 of Every Month

Orbit days 1 through 29 of every orbit month are Standard Orbit Days.

4.2 End-of-Month Adjustment

The 30th day of each month is used to finely adjust the year. It may be Standard or
Short. This rule creates room for tuning the total length of the orbit year while leaving
most days uniform.

4.3 Four-Year Adjustment Pattern

To align the Orbit Calendar with the tropical year over long periods, the following re-
peating pattern is applied:

• In three years out of four, 11 of the 12 months end with a Short Orbit Day. The
final month ends with a Standard Orbit Day.

• In the fourth year, all 12 months end with a Short Orbit Day.

This simple pattern ensures that each orbit year contains 360 orbit days and that the
mean orbit-day length closely matches the desired tropical subdivision.

4.4 Long-Term Accuracy

Numerical evaluation shows:

• Each of the first three years runs about 14.9 seconds longer than the tropical year.
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• The fourth year runs about 45.1 seconds shorter.

Over the full four-year cycle, the net deviation is approximately 0.52 seconds shorter than
four tropical years.

This corresponds to an average drift of

≈ 130 milliseconds per year,

or about 1.3 seconds per decade. At this rate, a one-minute deviation appears only after
roughly 460 years. For comparison, the Gregorian calendar allows the March equinox
to shift by several minutes per century. The Orbit Calendar therefore shows far lower
long-term variability relative to the seasonal cycle.

If, in distant centuries, this small drift becomes significant, the system can adopt very
infrequent corrective adjustments, similar to historical calendar realignments, without
affecting everyday use.

5 Epoch Definition

To avoid ambiguity, the beginning of each orbit year is anchored to a physical astronomical
event. Orbit Date Y. 01. 01 at 00:00:00 Orbit Time is defined to coincide with the March
equinox of Gregorian year Y . This establishes a clear seasonal reference and preserves a
one-to-one correspondence between Gregorian years and orbit years. Because the Orbit
Calendar’s year length closely matches the tropical year, subsequent equinoxes remain
very near this point for many centuries.

6 Comparison with the Gregorian Calendar

The Gregorian calendar employs irregular month lengths and nontrivial leap rules to
approximate the tropical year, producing variable equinox timing across centuries. In
contrast, the Orbit Calendar provides:

• uniform 30-day months,

• an orbit day linked to orbital geometry,

• predictable annual structure,

• drift of only a fraction of a second over four years,

• and multi-century stability without modification.

Because it is not tied to Earth’s rotation, it is especially suitable for scientific coordination,
simulations, climate analysis, and missions beyond Earth’s surface. It is intended as
a parallel scientific and interplanetary calendar, not a wholesale replacement of civil
timekeeping.
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7 Scope and Further Work

This paper presents a complete conceptual specification for the Orbit Calendar. Possible
future development includes implementing software converters between Orbit Time and
UTC, producing visualizations of long-term drift, and building tools that relate orbit
days to heliocentric longitude. These additions would support adoption without altering
the system’s defined structure.

8 Conclusion

The Orbit Calendar offers a symmetrical, seasonally anchored, and orbit-based time-
keeping system built for scientific and spacefaring contexts. By preserving familiar time
units while redefining the day as an orbital interval, it provides predictable structure
and extremely low long-term drift relative to the tropical year. Its independence from
local day–night cycles and its intuitive connection to Earth’s orbital motion make it a
promising framework for the coordination of scientific and extraterrestrial activities as
humanity expands beyond Earth.
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