THE BLOOD MOON

Introduction

The Moon (also known as Mwezi in Swahili) has long been a source of fascination for humanity,
from ancient myths to modern science. This is the Earth's only natural satellite and plays a crucial
role in our planet's stability and rhythm. Its gravitational pull creates the ocean tides, its gentle
glow has guided travelers for millennia, and its regular phases have shaped calendars across
cultures. Without the Moon, Earth would be a dramatically different world: the planet's axis would
stagger chaotically over time, leading to extreme and unpredictable climate shifts. Nights would
be much darker, and the biological rhythms of many species — including humans — could be

disrupted.

Beyond its scientific importance, the Moon is a stage for celestial wonders that captivate
skywatchers around the world. One of the most spectacular of these events is the lunar eclipse,
when Earth's shadow is cast upon the Moon in a cosmic alignment. A lunar eclipse happens when
the Earth passes directly between the Sun and the Moon, blocking sunlight and casting a shadow
on the lunar surface. This event can only occur during a full Moon, when the Moon is on the
opposite side of Earth from the Sun, making the perfect alignment possible. Among all its phases
and appearances, the Moon turning a deep, glowing red during a total lunar eclipse is one of the
most mesmerizing sights in the night sky — a reminder of the graceful mechanics of our solar

system.

The Science Behind the Red Moon

Rayleigh scattering
Rayleigh scattering occurs when light interacts with particles much smaller than its wavelength,
such as molecules in Earth’s atmosphere. The amount of scattering is inversely proportional to the

fourth power of the light's wavelength, as shown in equation one below, meaning shorter

wavelengths scatter much more strongly than longer ones.

The Rayleigh Scattering Formula:



Where:

o | =intensity of scattered light

e A =wavelength of the light
As a result:

e Blue light (~450 nm) is scattered the most, which is why the sky appears blue during the
day.
e Red light (~650 nm) is scattered less and travels farther through the atmosphere.

Phases of a Total Lunar Eclipse

Imagine you're in a room with a bright lamp (the Sun) shining on a white ball (the Moon), and you
slowly pass a globe (the Earth) between them. As the globe’s shadow creeps across the ball, the
light fades, shifts in color, and eventually bathes the ball in a warm red hue. This is the same kind

of drama that plays out above us, on a grander and more magnificent scale.
Here are the seven key phases of a total lunar eclipse, described with this metaphor in mind:

1. Penumbral Eclipse Begins:
Like a dimmer switch being turned ever so slightly, the Moon enters Earth’s penumbra,
the outer fringe of its shadow. This stage causes a subtle shading that’s easy to miss — as
if a light cloud is passing across the Moon.

2. Partial Eclipse Begins:
Now the true shadow, the umbra, begins to take a “bite” out of the Moon. It's similar to
watching a slow curtain being drawn across a glowing lamp. The Moon appears to darken
progressively from one side.

3. Total Eclipse Begins:
As the entire Moon slips into Earth’s umbra, the bright light vanishes and the Moon
begins to glow with a deep red or coppery color. It's as if the curtain has fully closed, but
the room is still dimly lit by candlelight filtering in through red curtains — soft, warm,
and mysterious.

4. Maximum Eclipse:

This is the peak of the performance, when the Moon sits completely in the darkest part of



Earth's shadow. Depending on atmospheric conditions, it may glow a vivid red, a dusky
orange, or even a brownish gray. This is the most dramatic and visually stunning
moment.

5. Total Eclipse Ends:
The curtain begins to open again, light starts to return as the Moon moves out of the
umbra. The red glow fades, replaced by silver light creeping back from one edge.

6. Partial Eclipse Ends:
The last of the umbra slips away. The Moon is now mostly bright again, with just a final
shadow fading from view.

7. Penumbral Eclipse Ends:
The Moon exits the outer shadow. Any remaining dimness disappears, and the Moon

resumes its full brilliance in the sky, like stage lights rising at the end of a show.

Each of these stages unfolds slowly, often over the course of several hours, offering observers a
dynamic and awe-inspiring show. Whether witnessed with the naked eye, binoculars, or a

telescope, a total lunar eclipse is one of the most accessible and stunning events in the night sky.

How Lunar Eclipse Dates Are Predicted

The Core Celestial Mechanics
A total lunar eclipse can only occur when three conditions are met:

1. Full Moon Phase

— The Moon must be opposite the Sun (i.e., Earth is between them).

2. Lunar Node Alignment
— The Moon must be near one of its nodes (points where its orbit crosses the ecliptic, the

Sun’s path).
3. Syzygy Geometry

— The Sun, Earth, and Moon must align closely enough for Earth's shadow to fall on the

Moon.

These three cycles happen on different schedules. Predicting an eclipse means finding when they

line up again, like syncing the hands of a clock.



Simple Math Analogy: LCM

Think of each cycle like a repeating gear. You can predict when all align again by computing the

LCM (Least Common Multiple) of their periods:

Cycle Description Period

Synodic Month Full Moon to Full Moon ~29.5306 days

Draconic Month Node to Node crossing ~27.2122 days

Anomalistic Month Perigee to Perigee (not always | = 27.5546 days
used in basic prediction)

To find when all three align:
LCM (Synodic, Draconic) = 6585.3211 days — One Saros Cycle (= 18 years, 11 days, 8 hours)

Combined Eclipse Prediction Condition

A basic predictive condition for a total lunar eclipse is:

E(t)=Full MoonA|B(t)|<eAB(t)=180° Eq. 2
Where:
e E(1): Eclipse at time t
e Full Moon: The synodic phase (Sun—-Earth-Moon in line)
e [B(t): Moon's ecliptic latitude at t; must be small (near node)
e ¢ Angular limit for shadow entry (about +1°)
e 0(t): Elongation angle (Sun—Earth—Moon); =~ 180° for lunar eclipse

If all these conditions are true, a lunar eclipse is geometrically possible. Whether it’s partial or

total depends on how deep the Moon goes into Earth’s umbra.



Next Total Lunar Eclipse in Kenya
Date: Sunday, September 7, 2025
Location: Visible throughout Kenya

Local times for Nairobi (EAT, UTC+3):

Eclipse Phase Local Time (EAT)
Penumbral Eclipse Begins 18:28
Partial Eclipse Begins 19:27
Total Eclipse Begins 20:31
Maximum Eclipse 21:12
Total Eclipse Ends 21:53
Partial Eclipse Ends 22:56
Penumbral Eclipse Ends 23:55
Global Visibility

Lunar eclipses are visible to anyone on the night side of Earth during the event. Unlike solar
eclipses, which are seen only along a narrow path, a lunar eclipse can be observed from entire

continents simultaneously. For this September 2025 event:
e Fully visible: Africa, Asia, Australia
o Partial visibility: Eastern Europe

e Not visible: Most of North and South America (Moon below horizon)
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Viewing Safety

Unlike solar eclipses, no special glasses or filters are required to watch a lunar eclipse. It is
completely safe to view with the naked eye. For a closer and more detailed view of the red Moon,

binoculars or a telescope can be used, but they are not necessary to enjoy the event.

A Lunar Eclipse from the Moon: A Spectacular View

While we on Earth watch the Moon slowly turn red during a total lunar eclipse, the view from the

Moon would be even more breathtaking and surreal.

Imagine standing on the Moon’s surface during such an event. Instead of seeing the Moon darken,
you would look up and witness a total solar eclipse caused by Earth itself. The massive blue-and-

white globe of Earth would completely block the Sun, plunging your lunar location into darkness.



But unlike a normal solar eclipse on Earth, this one would last much longer—over an hour—

because Earth's shadow is far larger than the Moon’s.

Around the edges of the darkened Earth, you would see a brilliant ring of fire—not from the Sun’s
corona, but from all the sunsets and sunrises happening on Earth simultaneously. This glowing
red-orange halo is the same refracted light that, when projected onto the Moon, causes it to appear

red to obhservers back on Earth.

Mathematically, the extent of this shadow can be described by the umbral radius equation:
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Where:
e Rymprq =radius of Earth’s umbra at the Moon’s distance
e Rg=radius of Earth (~6,371 km)
e Dy = distance between Earth and Sun (~149.6 million km)
e Dgy = distance between Earth and Moon (~384,400 km)

This large umbral radius ensures that, from the Moon, the Sun would be completely covered by
Earth for a prolonged period, creating a giant, dark solar eclipse. So, while we on Earth marvel at
the reddish Moon, an astronaut standing on the Moon would marvel at the darkened Earth with a

glowing, fiery ring—a sight unmatched anywhere else in the Solar System.
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Total Lunar Eclipse On the Moon

Cultural and Historical Significance
Long before the science behind lunar eclipses was understood, many communities across Kenya
and Africa had myths, rituals, and beliefs around the Blood Moon, often seeing it as a powerful

omen or spiritual message.




Region / Culture Myth or Ritual Interpretation

Samburu (Kenya) Post-eclipse lunar cycle deemed unpropitious; no celebrations until

second cycle

Maasai (East Africa) | Moon “swallowed” by spirit; shaming calls to release it

Coastal Kenyan tribes | Omen of misfortune; abstain from cooking, childbirth; ritual cleansing

Yoruba (West Africa) | Cosmic siblings at odds; prayers to restore harmony

Bambara & Dogon Ancestors communicate; eclipses as prophetic threshold
(Mali)

Today, while modern astronomy explains the mechanics of lunar eclipses, many African
communities still regard them with cultural reverence or cautious respect. These stories reflect a
time when the sky and society were tightly intertwined, where celestial events like the Blood Moon

were not just observed, but deeply felt, feared, and honored.

Scientific Importance

Beyond its cultural impact, lunar eclipses hold great scientific value. Astronomers have long used

these events to gain deeper insights into Earth, the Moon, and celestial mechanics:

Studying Earth’s Atmosphere:
During totality, sunlight is filtered through Earth's atmosphere before reaching the Moon. By
analyzing this refracted light (a technique similar to spectroscopy), scientists can learn about

atmospheric composition, dust levels, and pollutants, even helping to model climate behavior.

Exploring the Moon’s Surface:
The unique reddish illumination during a lunar eclipse provides different lighting conditions for
astronomers. This helps reveal subtle features of the Moon’s geology that aren’t as visible under

direct sunlight.

Precision in Orbital Mechanics:
Lunar eclipses occur only when the Moon’s orbit aligns perfectly with Earth’s shadow.
Measuring eclipse timings and paths has historically helped refine calculations of the Earth-

Moon distance, orbital inclinations, and even gravitational effects.



Calendar and Prediction Models:
Ancient astronomers used eclipses to develop early calendars and predict celestial events long
before modern astronomy. The Saros cycle, still used today, emerged from centuries of

observing lunar eclipses.

In short, while a total lunar eclipse is a stunning visual spectacle for the public, it also remains a
valuable scientific laboratory, allowing astronomers to test theories about our planet, its satellite,

and the intricate dance of orbital dynamics that governs both.
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