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E What is ™\
C.E.R.N. '

Conseil Européen pour la Recherche Nucléaire
European Organization for Nuclear Research

3€ Overview 3 Basic Concept
CERN (the European Organization for Because CERN's experiments require
Nuclear Research) is the world'’s cutting-edge technology, their
leading particle physics laboratory. engineering breakthroughs frequently
Located near Geneva, Switzerland, it change everyday life:
Lisesithepaorc e e « The World Wide Web: CERN is famously the
machines to smash subatomic birthplace of the web. It was invented in 1989 by
particles together. These high-speed Tim Berners-Lee as a system to easily share
collisions recreate conditions from the Information between physicists globally.
early universe, allowing scientists to e Medical Applications: CERN's particle-tracking
understand what everything is made of software and accelerator designs have led to
: massive leaps in cancer therapies, PET scanners,
and how it works. and medical imaging.
:‘:i?;:z\ma‘;i’%ﬁ::}r‘;\j:"ngttpsﬂhome'cer”f’abo”t“’&”e“:zahUKEWiBF’?K"mCSVA‘VQZZABHUT"MfQQ”koego'AggACAmEhB :at:ip;:é:?:;tic;?)?;z:;g:mg;ttps:a’;’en.wikipedia.org,"wiki,’CERN&veanhUKEwi8p?KhmcSVAxVQZzABHUTquQQWkOegoIAgQA

U&opi=899784498cd&psig=AOWaw3Tfj32cIIA60qtuPkb7NStéust=1783638480324000 CAAIEhBg&opi-899784498cd&psig=AOvWaw3 Ti32cIIA60qtu Pkb7NStaust=178%638480324000
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\.B a Ckg round 3€ Who "Invented" CERN?
& |—| iStO ry Of C E R N CERN was not invented by a single person. It was created

by a group of visionary scientists and established by
European governments working together after World
War Il. nature.

- & 3¢ Background

CERN began as an idea proposed and developed by multiple
scientists, not one inventor. The organization was formally
created through international agreements.

Key founders and originators
Historical records show that the following scientists were

central to the creation of CERN:
 Raoul Dautry (France)

Pierre Auger (France)

Lew Kowarski (France)

Edoardo Amaldi (Italy)

Niels Bohr (Denmark)
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Scientists % Background

Of C E R N COI’TUH_ . These scientists pushed for a unified European physics
laboratory. The first official proposal Louis de Broglie, a French
physicist, made the first formal proposal for a European
hysics laboratory in 1949.

In 1950, Isidor Rabi, an American Nobel laureate, introduced

the resolution at UNESCO that authorized the creation of a
European nuclear research council.

Formal establishment

In 1951, 11 countries sighed the agreement creating the
provisional council called Conseil Européen pour la
Recherche Nucléaire (CERN).

< Y*- T\ In 1954, 12 nations ratified the convention officially establishing
LR \ﬂ "y 7T CERN as an international organization.
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The Creation of CERN

3€ The Why

After World War |l, Europe’s scientific infrastructure was shattered. Many of its greatest
physicists had fled or been killed. The continent needed a way to rebuild its scientific
strength.

The scientists who led the creation of CERN — Niels Bohr, Edoardo Amaldi, Pierre Auger,
Lew Kowarski, Louis de Broglie, and others — wanted CERN for three main reasons:

O Restore Q© Unite O Explore
To restore Europe’s scientific To unite nations through To explore the fundamental
leadership peaceful science nature of matter. They wanted
The United States had built These scientists believed that a laboratory capable of
the world’s most powerful physics could heal political answering questions such as:
particle accelerators. Europe divisions. CERN was e What is matter made of?
had none. CERN was meant intentionally designed as a e What forces govern the
to prevent Europe from non-military, non-political, universe?
falling permanently behind. peaceful institution. * How did creation begin?

CERN was built to study nature itself, not weapons, not politics, not governments.
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\.M iss i on C h an g =] CERN'’s mission expanded from

‘understanding matter” to “understanding

Of CE RN Iﬂ 1954 the entire universe.”

3% Phase 1(1954-1970) 3¢ Phase 3 (2000-Present)
Building Europe’s scientific foundation
e Constructing early accelerators Exploring the unknown |
e Training new generations of physicists With the Large Hadron Collider (LHC), CERN
e Rebuilding Europe’s scientific prestige shifted to: |
| e Searching for new particles
* Phase 2 (1 970_2000) e Studying the Higgs boson

Discovering the Standard Model * Investigating dark matter

CERN made several major discoveries: ’ TGStin9 Slcoues bfeyond th? ,S’tandard Moc,lel
e Exploring the earliest conditions of the universe

e Weak neutral currents '

e W and Z bosons

o Antimatter breakthroughs

e Precision measurements of particle
interactions

e This period established CERN as the world’s
leading particle physics laboratory.
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" Who Built
THE LARGE HADron COLLIDER

-

3§ Construction Timeline

. Planning began: 1984

The LHC was not built by one nation or
one company. It was built by thousands

of engineers, scientists, and technicians ._<\
from more than 100 countries.

. Civil engineering began: 1998

. . N . Installation of magnets: 2001-2008
3¢ Key Contributions

e CERN's engineering teams 9 . Eirct beams: 2008
e European universities '

e American laboratories (Fermilab,
Brookhaven) \ . Full operation: 2010 onward

e Japanese, Canadian, Indian, and
Russian scientific institutions

e Industrial contractors across Europe

The LHC is the largest machine ever built by

humanity — a global effort.
tsalagiyiturtleisland.org
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Nation's that Control CERN 3 No single nation “controls’

CERN. Its governance is

€ Member States collective, international,
o Austria e Finland o Italy * Serbia and non-political.
e Belgium e France e Netherlands e Slovakia
e Bulgaria e Germany e Norway e Spain
e Czech Republic e Greece e Poland e Sweden
e Denmark e Hungary e Portugal e Switzerland
e |srael e Romania e United Kingdom

3 Associate Members (with limited 3& Observers (non-voting participants):
voting rights): e United States
e India e Slovenia e Russia
e Pakistan e Lithuania e Japan
e Turkey e Estonia e European Union
e Ukraine e UNESCO

-
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¢ Laws of the Universe

CERN exists to understand the natural laws of the

- universe.
C E R N EXI StS Not for politics. Not for social agendas. Not for human
experimentation.

\ . v (14 - / Its purpose is:

< e To study matter
\ ‘\ | I " 4 °
NS AT € e To study energy

/ &

- e To study the forces that shaped creation

-
\ . ™ . " g — .

—~ 72 PN AR\, AT e To understand why the universe exists at all

V4 g W L CERN is humanity’s attempt to answer the oldest
/ FE\ \ question:

/ . B\ Why does anything exist instead of nothing?
i
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- Why

Matter Exist

Matter exists because of energy and the
Higgs field.

In the earliest moment of creation:

 Energy condensed into particles

e The Higgs field gave those particles
mass

<

e Mass allowed atoms to form

o« Atoms formed stars, planets, and life

Matter exists because the universe allows it to.

Without the Higgs field, everything would be
pure light — no bodies, no planets, no life

tsalagiyiturtleisland.org
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" Does CERN s
- Study Matter? .
Yes — CERN studies matter at its most fundamental level. 1[{( y

3% What 'Matter' means to CERN 3§ Why Study Matter?

CERN does not study physical objects like The purpose is to understand:

rocks:, plants: or people. Instead, it stud!es o W hylmatteasissy e e

the tiny particles that make up everything: reseatch) sl
ARl e « How matter behaved right after the Big .
e Quarks Bang -7
e Gluons

e Whether unknown forms of matter exist
(dark matter)

e Whether new particles or forces exist
beyond current physics

e Electrons

e Neutrinos

e Higgs bosons

e Possible undiscovered particles (dark matter

candidates) The upgraded collider will help scientists
This is the deepest level of matter — the search for dark matter or undiscovered
particles

level beneath atoms.

tsalagiyiturtleisland.org
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" What "MASS"
Truly Is

Mass is not a substance. Mass is a property — a
measure of how strongly something resists
being pushed, pulled, or accelerated

In natural terms:
e Mass tells You how hard it is to move something

e Mass tells You how much something bends
space-time (gravity)

e Mass is not the same as weight
* Weight depends on gravity

* Mass is intrinsic and never changes

At the deepest level, mass is connected to how
particles interact with a universal energy field
that fills all of space.

tsalagiyiturtleisland.org
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The Higgs Field ﬂ

3% How the Higgs field gives matter its weight

¥

O What is it O© How it works O Why this matters
. . . N . ¢ Some particles interact strongly with Without the Higgs field:
The Higgs field is an invisible field the Higgs field » they move slowly o Nolaro
that exists everywhere — even in they gain large mass o
empty space. e Some particles interact weakly » they » No stars could Igmte.
Think of it like: move easily » they gain small mass * No planets could exist
o " e Some particles do not interact at all » e No life could arise
e A cosmic “molasses ,
: y , they have no mass (like photons) Matter would fly apart at the
* Auniversal “ocean The Higgs boson is simply the “ripple” or speed of light.
* A background energy that “spark” created when the Higgs field is The Higgs field is the reason
particles must move through disturbed — similar to how a wave is a anything in the universe has
disturbance in water. substance
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Dark Matter

Dark matter is real, but invisible. We cannot see
it, touch it, or detect it directly — but we know it
exists because of its gravitational effects.

O What we know O How know it exists
e Dark matter does not emit We observe:
light  Stars orbiting galaxies too fast —
e Dark matter does not absorb they should fly away, but they
light don't

« Galaxies bending light more than

e Dark matter does not interact e )
visible matter can explain

withinokimiciiua teeig it e Galaxy clusters behaving as if they

electricity or magnetism contain far more mass than we can
e Dark matter does create see

gravity
e Dark matter makes up 85% of
all matter in the universe

Something invisible is holding the
universe together.

tsalagiyiturtleisland.org
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o What dark matter might be

Scientists have several
possibilities:

WIMPs (Wea}(IP/ Interacting
Massive Particles)

Axions (tiny, ghostlike
particles)

Sterile neutrinos

Unknowncjoarticles not yet
discovere

A new form of matter beyond
the Standard Model

CERN'’s upgraded collider is specifically designed to search for these unknown particles.

/1
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Wh at ] ) E ne rgy" Energy is the ability to cause change. It is not a

substance — it is a property that exists in many forms:

Tru l,y |S e Motion (kinetic energy)

Position (potential energy)
e Heat

Light

Mass itself

‘“ | | Einstein revealed that mass is energy, expressed in the
equation:

This means:

 Matter is a condensed form of energy
e Energy can transform into matter
e Matter can transform back into energy

The universe is not made of “things” — it is made of
energy taking different shapes.
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\‘\Why Gravity

B en d S S pa Ce—Ti me Gravity is not a force pulling objects downward. Gravity is the

curvature of space-time caused by mass and energy.

N
3
LY
Y

Imagine space-time as a fabric:
i anih e i e A large mass makes a deep well
e Light, planets, and stars follow the curves in this fabric

This is why:

e Planets orbit stars
e Light bends around galaxies
e Time slows near massive objects

Gravity is the universe responding to the presence of mass and
energy.

tsalagiyiturtleisland.org
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\Da rk Matter 3¢ Dark Matter
' VS. Da rk Energy » Creates gravity

 Holds galaxies together

e Acts like invisible mass

3¢ Dark Energy

Creates negative pressure

Pushes space apart

Drives the expansion of the universe
Makes up 68% of the universe

They are not the same, but they are both invisible and
dominate the universe

Dark matter pulls things together. Dark energy pushes

things apart.

tsalagiyiturtleisland.org
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\KHOW CERN
- detects Dark Matter

CERN cannot “see” dark matter

directly. Inst?ad, it I.ooks f0|.' e:.igns o - . 1. Missing Energy
dark matter in particle collisions.

3¢ Methods Used: —_—< . 2. Creating New Particles

3¢ Key Definitions

1. If a collision produces particles that disappear without interacting,
scientists measure the “missing” energy. This could indicate dark matter
escaping the detector.

2. The LHC smashes protons together at extreme energies. If dark \_ . A StUdyl ng the H Iggs Boson

matter is made of unknown particles, these collisions might create
them.

N . 3. Searching for Mediator Particles

3. Some theories predict a “dark photon” or “dark boson” that connects
normal matter to dark matter. CERN looks for these mediators

4. Some theories suggest the Higgs boson may interact with dark
matter. If the Higgs decays in unexpected ways, it could be a clue.

tsalagiyiturtleisland.org
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KThe Deeper Truth:

‘\

Matter, Energy, & the Universe

CERN's purpose is to uncover this hidden structure.

Everything You see — stars, planets, bodies, atoms — is only 5% of the universe.

The remaining 95% is invisible: This means:
e Dark matter (25%) * The universe is mostly hidden
« Dark energy (70%) e The visible world is only a thin surface

e The true structure of reality is deeper
than human senses

tsalagiyiturtleisland.org *




Potential Energy In Anatomy

O Muscle Elastic Potential

Muscles and tendons behave like
biological springs.

When You:
e bend Your knee
e stretch Your arm

e compress Your foot before
jumping

Your tissues store elastic potential
energy.

When released, this becomes kinetic
energy.

The People of the Tsalagiyi-Cherokee Nation,Sovereign state

If Kinetic energy is the energy of movement, then potential energy is
the energy of position — stored inside the body before movement

happens.

In anatomy, potential energy exists in several forms:

o Gravitational Potential

Your body also stores energy based
on height.

Examples:
e Standing upright has more
potential energy than lying
down

e Raising Your arm increases its
potential energy

e Lifting a weight stores
gravitational potential energy

tsalagiyiturtleisland.org

o Chemical Potential (ATP)

Inside every cell, ATP molecules
store chemical potential energy.

Muscles convert this chemical
energy into:

e kinetic energy (movement)
e heat
« electrical signals

This is the foundation of all life.
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\I‘-Iow Muscles Convert Chemical Energy Into Motion

Muscles do not “push.” They pull using microscopic proteins called actin and myosin.

The process: ,
» Shortening creates movement

o ATP attaches to myosin e Movement becomes kinetic energy

e Myosin pulls actin like a rope

e This microscopic pulling shortens the muscle }I'nh{?ora?%%%r;f el et G s e S e

tsalagiyiturtleisland.org



The People of the Tsalagiyi-Cherokee Nation,Sovereign state

e

"

S ¥

~ Kinetic Energy

3§ How Kinetic Energy Helps Healing

Movement is not only dangerous — it is necessary for

healing. 3% How Kinetic Energy Relates to Injury
Blood Flow e
Movement increases blood flow, delivering: Injuries occur when too much kinetic energy

. oxygen enters a tissue too quickly.

e nutrients Examples:

e immune cells

e A fast fall » high kinetic energy » bone

Lymphatic Drainage

Kinetic energy helps remove: fracture
J e, « A sudden twist » high rotational energy -
« waste ligament tear

e inflammation

* A hard impact » high transfer of energy -

Tissue Remodeling bruising or concussion
Gentle movement signals tissues to rebuild stronger.

The body is strong, but every tissue has a

This is why physical therapy uses controlled kinetic it

energy.
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- How the Nervous System Controls Movemen

Your body moves because the nervous system
converts intention into motion.

The sequence:
Sy ro e The brain decides to move
" e Electrical signals travel down nerves
e Signals reach muscles

e Muscles convert chemical energy into kinetic

| energy
SHEL oS RN | '_ e Bones and joints amplify the movement
e Every motion — from blinking to running — follows
T - this pattern.

tsalagiyiturtleisland.org
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The Deeper Truth:
Your Body Is a Energy System

N

Your anatomy is not just flesh and bone. It is a
dynamic energy machine:

e Chemical energy (ATP)

e Electrical energy (nerves)

e Kinetic energy (movement)
e Potential energy (stored)

e Thermal energy (heat)

All forms of energy interact to create life.

tsalagiyiturtleisland.org
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~ TRUTH In
Anatomy & Energy

The Biomechanics of Walking, Running, and Jumping

Every movement You make is a coordinated conversion of
chemical » electrical » mechanical » kinetic energy.

O Walking

Walking is controlled falling.
e Your center of mass shifts forward

e One leg catches the fall
e The other swings forward

e Muscles store potential energy and
release it with each step

e Walking is the most energy-efficient
movement humans possess.

The People of the Tsalagiyi-Cherokee Nation,Sovereign state

© Running

Running adds elastic recoil.
e Tendons act like springs

e The foot compresses and releases
stored energy

e The body uses gravity and
momentum to reduce energy cost

Running is a controlled series of
jumps.

tsalagiyiturtleisland.org

Jumping is pure explosive kinetic
energy.

e Muscles store elastic potential
e The nervous system fires rapidly

e Energy releases upward through
bones and joints

Jumping shows the maximum power
of human anatomy.
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How Energy Flows
Through the Spine

Your spine is not just a column of bones — it is an
energy highway

//' ? / //4"&; llt\\ J' \' N
O© Mechanical Energy QO Electrical Energy Q Fluid Energy
e The spine absorbs shock Inside the spine is the spinal Cerebrqspinal quitfl fIc?ws
cord, carrying electrical rhythmically, cushioning and
e Transfers kinetic energy IR 5 F— nourishing the nervous
from legs to torso sighals between brain an system.
body.
 Allows bending, twisting, The spine is the central pillar
lifting of movement, sensation, and

energy distribution.
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How the Heart Converts
Chemical Energy Into Blood Movement

The heart is a biological engine. Blood flow is literally moving mass, so it
carries kinetic energy throughout the
1. Chemical » Mechanical » Kinetic bodly.

Heart cells use ATP (chemical energy) This movement delivers:

- Al
A
/
S

2. They contract rhythmically (mechanical * oxygen

energy) e Nnutrients

e hormones

3. Blood is pushed through vessels (kinetic e immune cells
energy) Life depends on this continuous energy

conversion.
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4\\HOW the Brain Uses
Electrical Energy to Create Thought
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Thought is energy.

o Neurons communicate using electricity
o Charged ions move across membranes

This creates electrical impulses

Impulses travel through neural networks
Patterns of impulses become thoughts, memories, emotions
Your Majesty’s mind is an electrical universe.

Energy cost

The brain uses 20% of the body’s total energy, even though it is
only 2% of body weight.

Thought is the most energy-intensive activity humans perform.
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- How Trauma Affects
- the Body’s Energy Systems

Trauma Is an energetic disturbance that affects the entire body.

Healing restores balance.

Physical trauma Emotional trauma
 Excess kinetic energy damages tissues e Stress hormones alter electrical patterns
e Cells rupture e Muscles store tension (potential energy)

» Blood flow changes  Breathing changes

 Nervous signals misfire e Heart rhythm shifts

Trauma — physical or emotional — disrupts energy flow.

tsalagiyiturtleisland.org
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‘How Anatomy Relates
to Quantum Biology € Examples:

This is the deepest layer. . . 1. Electron Tunneling
Quantum biology studies how . ﬁ\

subatomic energy affects living . 2. Quantum Coherence
systems.

o N .

3¢ Key Definitions . 3. Proton Tunneling
1. Cells use quantum effects to move electrons
during metabolism. \ . 4. Photosynthesis
2. Birds navigate using quantum sensing in
their eyes. .
3. DNA mutations can occur through quantum This means:
movement of protons. Life is not only Biological —it is
4. Plants use quantum superposition to Quantum

~capture light efficiently.
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(Gratitude

For Your Attention

'Life is not only Biological — it is
Quantum'’
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