Keeping Time =~

Decoding the cosmic
clockwork above us.




The Daytime
Moon Anomaly

We are taught the Moon rules the night.
Yet, look up during a clear day—perhaps
during a kite festival—and there it is,
sharing the sky with the Sun.

It isn't a full circle; its shape is altered.
Eclipses are rare, so an Earth shadow
cannot be the cause.

~ If the Moon is a sphere that reflects

- sunlight, why do we only see shifting
~ slices of it, and why does it wandar

~ into the daylight?
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The lllusion of Shape

The Moon does not change shape; it emits no light of
its own. It is a spherical mirror reflecting the Sun.

Waxing Period () = Waning Period ()

(Shukla Paksha) (Krishna Paksha)
The visible bright The visible bright
portion grows over two portion shrinks over two
i weeks, culminating in a weeks, vanishing at the
)/ 7 Full Moon (Purnima). New Moon (Amavasya).
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Perspective Dictates
the Phase

The phase we see depends entirely on our
viewing angle relative to the Sun's light.
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The 50-Minute Delay

The Moon does not stay still. While Earth completes one 24-hour
rotation, the Moon advances in its orbit.

Key Takeaway: Earth must rotate for roughly 50 extra minutes each day for the Moon to appear in
the same spot in the sky. This daily delay is why the Moon eventually rises during the daytime.
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The Eclipse Exception

The Misconception

Moon phases are NOT caused by Earth’s
shadow. Phases are just perspective.
Earth's shadow causes eclipses.

The 5-Degree Tilt

The Moon's orbit is slightly tilted relative T

to Earth's orbit around the Sun.

The Intersections (Nodes)

Eclipses only occur during the rare
moments when the Full or New Moon
perfectly aligns at the intersection points
of these two tilted planes.
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The Natural Gears
of Time

Before mechanical clocks, these

three independent celestial
motions provided the universal
standard for tracking time.

Earth’s Rotation

Moon's Revolution

= 1 Day (24 Hours) °

Earth's Orbit *
- =1 Solar Year
(~365.25 Days)

“\‘..,________

* =1 Lunar Month
(~29.5 Days)
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? F Engineering the Calendar -. _ '\\
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" Lunar Solar Luni-SoIarJl

| Primary Anchor Moon's Phases Sun/Seasons Both
|| YearLength 354 days ~365.25 days Variable
Drifts 11 days out of o
. Moon phases do not Reconciling the
The Problem sync with seasons align with months 11-day gap
each year
The Ingenious None (allows Leap Year (adds (I:tgrgzgrﬂ?wisnih
Fix seasonal drift) 1 day every 4 years) added every 2-3 years]
|

Real-World Traditional Indian

*

' Example Islamic Calendar Gregorian Calendar Riler i J
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Chaitra

The Mathematical Unification of Indié

Vaisakha L

With countless regional calendars in use,
the 1952 Calendar Reform Committee, led -
by pioneering astrophysicist Meghnad Saha,
engineered a precise, unified system.

Cravars _f TECHNICAL SPECIFICATIONS =
’_. A . « Type: Solar Calendar (Saka Era).
| f Bhadra « Start Date: The year begins on 1 Chaitra,

precisely tracking the day after the spring

f/ , f - equinox (March 22, or March 21 in leap years).
' Vi Asvina e -
4 N * Precision: Leap years are perfectly
) & s synch_rum.zed with the Gregorian calendar
N 4 to maintain seasonal accuracy.
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Festival Cosmos

=i : ~New Moon Marker:

ke / Diwali (Kartika)

Culture

Full Moon Marker: /|

Holi (Phalguna), =

Buddha Purnima (Vaisakha)
" \

.'x

—e Luni-Solar Anchor:
Dussehra (Ashwina - stabilized
by the Adhika Maasa)

Crescent Sighting Marker:
Eid-ul-Fitr
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Because these festivals are tied to (
lunar phases, their dates shift in
the standard solar (Gregorian)
calendar. Luni-solar adjustments
keep them within specific seasons,
while purely lunar events like Eid
travel through the entire solar year.

-
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The Sidereal Drift and the Wobbling Earth

Ancient observers tracked the Sun's northward (Uttarayan) and southward (Dakshinayan) journeys.
Festivals like Makar Sankranti were anchored to these exact star positions (the Sidereal calendar).

The Anomaly: Earth's axis wobbles very slowly. Because of this wobble, the star background slightly
shifts relative to our seasons.

The Result: Makar Sankranti shifts forward in the Gregorian calendar by exactly one day every 71 years.
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The Modern Planetarium 16:9

Looking Back at Earth

The sky is no longer just for
observation; it is a domain of
human engineering.

......
........

The Fleet: ISRO's artificial satellites
(Cartosat for high-res mapping,
AstroSat for deep-space observation)
operate as fast-moving “stars.”

The Mechanics: Orbiting roughly 800
km above Earth, completing a full
revolution in just 100 minutes.

The Challenge: The buildup of
Inactive satellites creates hazardous
space debris, requiring global
cooperation to track and clear.




The Modern Planetarium 16.9
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.~ Fromtracking shadows and moon phases to launching precise navigational
4 "7"_ | satellites, our relationship with the sky remains unchanged. We are a species
g S deflned by our drive to understand, decode, and master the cosmic clockwork above us.
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