WHEN WAS PHYSICS INVENTED

WHEN \WAS PHYSICS INVENTED IS A QUESTION THAT DOESN'T HAVE A SINGLE, NEAT ANSWER WITH A DATE STAMPED ON IT,
MUCH LIKE ASKING WHEN HUMANITY “DISCOVERED” GRAVITY. |NSTEAD, PHYSICS AS A DISCIPLINE EVOLVED OVER MILLENNIA, A
GRADUAL UNVEILING OF THE UNIVERSE'S FUNDAMENTAL LAWS. IT'S A STORY OF OBSERVATION, EXPERIMENTATION, AND A
PERSISTENT HUMAN CURIOSITY ABOUT THE “HOW” AND “WHY"” OF EVERYTHING AROUND US. FROM THE EARLIEST STARGAZERS
TO THE COMPLEX QUANTUM THEORIES OF TODAY, THE JOURNEY OF PHYSICS IS A TESTAMENT TO OUR DRIVE TO UNDERSTAND
THE FABRIC OF REALITY. THIS ARTICLE WILL EXPLORE THE KEY MILESTONES AND PIVOTAL FIGURES THAT SHAPED OUR
UNDERSTANDING OF THE PHYSICAL WORLD, TRACING THE EVOLUTION FROM ANCIENT PHILOSOPHICAL INQUIRIES TO THE RIGOROUS
SCIENTIFIC METHODS THAT DEFINE MODERN PHYSICS. WE WILL DELVE INTO THE CONTRIBUTIONS OF EARLY THINKERS, THE
REVOLUTIONARY INSIGHTS OF THE SCIENTIFIC REVOLUTION, AND THE ONGOING QUEST TO UNRAVEL THE UNIVERSE'S DEEPEST
MYSTERIES.
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THe DAWN oF PHYSICAL INQUIRY: ANCIENT ROOTS

THE SEEDS OF PHYSICS WERE SOWN IN THE FERTILE GROUND OF ANCIENT CIVILIZATIONS, WHERE OBSERVATION OF THE NATURAL
\WORLD SPARKED THE FIRST ATTEMPTS AT EXPLANATION. LONG BEFORE THE FORMAL DISCIPLINE WE RECOGNIZE TODAY,
INDIVIDUALS IN MESOPOTAMIA, EGYPT, GREECE/ AND INDIA WERE OBSERVING CELESTIAL MOVEMENTS, STUDYING OPTICS, AND
PONDERING THE NATURE OF MATTER. WHILE THESE EARLY INVESTIGATIONS WERE OFTEN INTERTWINED WITH PHILOSOPHY AND
MYTHOLOGY, THEY LAID CRUCIAL GROUNDWORK BY EMPHASIZING EMPIRICAL OBSERVATION AND LOGICAL REASONING. THINKERS
BEGAN TO MOVE AWAY FROM PURELY SUPERNATURAL EXPLANATIONS, SEEKING UNDERLYING PRINCIPLES THAT GOVERNED
PHENOMENA.

EARLY AsTRONOMICAL OBSERVATIONS AND | HEORIES

PERHAPS THE MOST ENDURING EARLY INTEREST IN WHAT WE NOW CALL PHYSICS WAS IN THE HEAVENS. ANCIENT ASTRONOMERS
METICULOUSLY TRACKED THE STARS AND PLANETS, DEVELOPING SOPHISTICATED MODELS TO PREDICT THEIR MOVEMENTS. THE
BABYLONIANS, FOR INSTANCE, CREATED DETAILED ASTRONOMICAL RECORDS THAT WERE INSTRUMENTAL FOR NAVIGATION AND
CALENDRICAL PURPOSES. IN GREECE, PHILOSOPHERS LIKE ARISTOTLE ATTEMPTED TO CREATE COMPREHENSIVE COSMOLOGICAL
SYSTEMS, PROPOSING MODELS OF THE UNIVERSE THAT, WHILE INCORRECT BY MODERN STANDARDS, WERE BASED ON
OBSERVATION AND A DESIRE FOR RATIONAL EXPLANATION. THEIR IDEAS, PARTICULARLY CONCERNING MOTION AND THE
COMPOSITION OF MATTER, WOULD DOMINATE SCIENTIFIC THOUGHT FOR CENTURIES.

Pre-SocrATIC PHILOSOPHERS AND THE NATURE OF MATTER

THE PRE-SOCRATIC PHILOSOPHERS OF ANCIENT GREECE WERE AMONG THE FIRST TO SERIOUSLY QUESTION THE FUNDAMENTAL
NATURE OF REALITY. FIGURES LIKE THALES OF MILETUS PROPOSED THAT WATER WAS THE FUNDAMENTAL SUBSTANCE FROM
WHICH ALL THINGS WERE DERIVED, WHILE OTHERS, SUCH AS DEMOCRITUS/ CHAMPIONED THE IDEA OF ATOMS—INDIVISIBLE
PARTICLES THAT MADE UP EVERYTHING. W/HILE THESE WERE LARGELY PHILOSOPHICAL SPECULATIONS, THEY REPRESENT AN EARLY
FORM OF THINKING ABOUT MATTER AND ITS PROPERTIES IN A PHYSICAL SENSE, RATHER THAN A PURELY MYSTICAL ONE. THEIR
INQUIRIES INTO THE BASIC CONSTITUENTS OF THE UNIVERSE FORESHADOWED LATER DEVELOPMENTS IN ATOMIC THEORY.



THE BIRTH oF MoDERN PHYSICS: A REVOLUTION IN THOUGHT

THE TRANSITION FROM ANCIENT PHILOSOPHICAL MUSINGS TO WHAT WE RECOGNIZE AS MODERN PHYSICS IS MARKED BY THE
SCIENTIFIC REVOLUTION, A PERIOD OF PROFOUND INTELLECTUAL UPHEAVAL THAT BEGAN IN THE 1OTH CENTURY. THIS ERA WAS
CHARACTERIZED BY A SHIFT TOWARDS EMPIRICAL EVIDENCE, MATHEMATICAL REASONING, AND SYSTEMATIC EXPERIMENTATION.
INSTEAD OF RELYING SOLELY ON INHERITED WISDOM OR ABSTRACT LOGIC, SCIENTISTS BEGAN TO ACTIVELY TEST THEIR
HYPOTHESES AGAINST THE OBSERVABLE WORLD. THIS NEW METHODOLOGY WAS CRUCIAL IN DISMANTLING LONG-HELD
ARISTOTELIAN VIEWS AND USHERING IN A MORE ACCURATE UNDERSTANDING OF PHYSICAL LAWS.

COPERNICUS AND THE HELIOCENTRIC REVOLUTION

NicoLAaUs COPERNICUS'S HELIOCENTRIC MODEL, WHICH PLACED THE SUN AT THE CENTER OF THE SOLAR SYSTEM, WAS A

W ATERSHED MOMENT. CHALLENGING THE GEOCENTRIC VIEW THAT HAD BEEN DOMINANT FOR OVER A THOUSAND YEARS,
COPERNICUS’S WORK, PUBLISHED IN 1543, INITIATED A RADICAL SHIFT IN OUR PERCEPTION OF THE COSMOS AND HUMANITY'S
PLACE WITHIN IT. THIS WAS NOT JUST AN ASTRONOMICAL ADJUSTMENT, IT IMPLIED A UNIVERSE GOVERNED BY PREDICTABLE,
MATHEMATICAL LAWS RATHER THAN DIVINE WHIMS. THE COURAGE TO PROPOSE SUCH A REVOLUTIONARY IDEA, BACKED BY
MATHEMATICAL CALCULATIONS, LAID A CORNERSTONE FOR EMPIRICAL SCIENCE.

GALILEO GALILEI: THE FATHER OF OBSERVATIONAL ASTRONOMY AND MODERN SCIENCE

GALILEO GALILEI, OFTEN HAILED AS THE FATHER OF MODERN SCIENCE, WAS INSTRUMENTAL IN ADVANCING THE EMPIRICAL
APPROACH. HIS USE OF THE TELESCOPE TO OBSERVE CELESTIAL BODIES, REVEALING MOONS ORBITINGJUPITER AND THE PHASES
OF \/ENUS/ PROVIDED COMPELLING EVIDENCE FOR THE COPERNICAN MODEL. MORE IMPORTANTLY, GALILEO METICULOUSLY
STUDIED MOTION, CONDUCTING EXPERIMENTS ON FALLING BODIES AND PROJECTILES. HE UNDERSTOOD THE IMPORTANCE OF
CONTROLLED EXPERIMENTS, PRECISE MEASUREMENTS, AND THE APPLICATION OF MATHEMATICS TO DESCRIBE PHYSICAL
PHENOMENA. HIS WORK ON INERTIA AND HIS DEFENSE OF THE SCIENTIFIC METHOD TRULY CEMENTED THE FOUNDATIONS OF MODERN
PHYSICS.

IsaAC NEwTON: UNIFYING THE CosMos WITH UNIVERSAL LAWS

THE TOWERING FIGURE OF THE SCIENTIFIC REVOLUTION, AND ARGUABLY THE MOST INFLUENTIAL PHYSICIST IN HISTORY, IS SIR
ISAAC NEWTON. IN HIS MONUMENTAL WORK, PRINCIPIA MATHEMATICA (1687), NEWTON FORMULATED THE LAWS OF MOTION
AND THE LAW OF UNIVERSAL GRAVITATION. THIS WAS A BREATHTAKING SYNTHESIS, EXPLAINING EVERY THING FROM THE FALL OF
AN APPLE TO THE ORBITS OF PLANETS WITH A SINGLE, ELEGANT SET OF MATHEMATICAL PRINCIPLES. NEWTON’S WORK PROVIDED
A COMPREHENSIVE FRAMEW/ORK FOR UNDERSTANDING THE MECHANICS OF THE UNIVERSE, A FRAMEWORK THAT WOULD REMAIN
DOMINANT FOR OVER TWO CENTURIES AND IS THE BEDROCK OF CLASSICAL PHYSICS.

CLAssicAL PHYsIcs: LAYING THE FOUNDATIONAL PILLARS

FOLLOWING NEWTON’S GROUNDBREAKING WORK, THE ERA OF CLASSICAL PHYSICS UNFOLDED, CHARACTERIZED BY ITS RELIANCE
ON DETERMINISTIC LAWS AND ITS SUCCESS IN EXPLAINING A VAST ARRAY OF PHYSICAL PHENOMENA. THIS PERIOD, ROUGHLY
FROM THE LATE 17TH CENTURY TO THE END OF THE 19TH CENTURY, SAW PHYSICS BECOME A MORE SPECIALIZED AND RIGOROUS
FIELD. |T PROVIDED THE THEORETICAL UNDERPINNINGS FOR THE INDUSTRIAL REVOLUTION AND LED TO ASTONISHING
ADVANCEMENTS IN TECHNOLOGY AND OUR UNDERSTANDING OF THE MACROSCOPIC WORLD.

THe LAWS oF MoTIoN AND GRAVITATION

NEWTON'S THREE LAWS OF MOTION—INERTIA, ACCELERATION, AND ACTION-REACTION—PROVIDED THE FUNDAMENTAL RULES
GOVERNING THE MOVEMENT OF OBJECTS. COUPLED WITH HIS LAW OF UNIVERSAL GRAVITATION, WHICH DESCRIBES THE FORCE OF



ATTRACTION BETWEEN ANY TWO MASSES, THESE LAWS ALLOWED SCIENTISTS TO ACCURATELY PREDICT THE TRAJECTORIES OF
PROJECTILES, THE ORBITS OF PLANETS, AND THE BEHAVIOR OF TIDES. THIS MATHEMATICAL DESCRIPTION OF PHYSICAL REALITY
W AS INCREDIBLY POWERFUL AND PREDICTIVE.

THERMODYNAMICS AND THE STUDY OF HEAT AND ENERGY

THE 18TH AND 19 TH CENTURIES WITNESSED THE BIRTH OF THERMODYNAMICS, WHICH DEALS WITH HEAT, WORK, TEMPERATURE,
AND ENERGY. KEY DEVELOPMENTS INCLUDED THE FORMULATION OF THE LAWS OF THERMODYNAMICS, WHICH GOVERN ENERGY
TRANSFER AND TRANSFORMATION. SCIENTISTS LIKE SADI CARNOT, JAMES PRESCOTT JOULE, AND LORD KELVIN MADE CRUCIAL
CONTRIBUTIONS, ESTABLISHING THAT ENERGY IS CONSERVED (THE FIRST LAW) AND THAT ENTROPY, A MEASURE OF DISORDER,
TENDS TO INCREASE IN ISOLATED SYSTEMS (THE SECOND LAW ). THIS FIELD REVOLUTIONIZED OUR UNDERSTANDING OF ENERGY
AND ITS ROLE IN NATURAL PROCESSES.

ELECTROMAGNETISM: UNIFYING ELECTRICITY AND MAGNETISM

ANOTHER MONUMENTAL ACHIEVEMENT OF CLASSICAL PHYSICS WAS THE UNIFICATION OF ELECTRICITY AND MAGNETISM.
THROUGH THE WORK OF SCIENTISTS SUCH AS MICHAEL FARADAY AND, MOST NOTABLY/JAMES CLERK MAX\X/ELL, IT WAS
DEMONSTRATED THAT THESE PHENOMENA WERE TWO ASPECTS OF THE SAME FUNDAMENTAL FORCE: ELECTROMAGNETISM.
MAXWELL'S EQUATIONS, PUBLISHED IN THE ]8()05, ELEGANTLY DESCRIBED THE BEHAVIOR OF ELECTRIC AND MAGNETIC FIELDS
AND PREDICTED THE EXISTENCE OF ELECTROMAGNETIC WAVES, INCLUDING LIGHT, TRAVELING AT THE SPEED OF LIGHT. THIS WAS
A PROFOUND INSIGHT INTO THE INTERCONNECTEDNESS OF NATURAL FORCES.

THE QUANTUM LEAP: A PARADIGM SHIFT

As THE 19TH CENTURY DREW TO A CLOSE, A SERIES OF EXPERIMENTAL RESULTS AND THEORETICAL CHALLENGES EMERGED THAT
CLASSICAL PHYSICS COULD NOT ADEQUATELY EXPLAIN. THESE ANOMALIES, CONCERNING PHENOMENA AT THE ATOMIC AND
SUBATOMIC LEVELS, NECESSITATED A RADICAL RETHINKING OF OUR UNDERSTANDING OF REALITY, LEADING TO THE DEVELOPMENT
OF QUANTUM MECHANICS. THIS NEW BRANCH OF PHYSICS, BORN IN THE EARLY 20TH CENTURY, COMPLETELY REVOLUTIONIZED
OUR VIEW OF THE UNIVERSE, INTRODUCING CONCEPTS THAT ARE OFTEN COUNTERINTUITIVE AND PROFOUNDLY STRANGE.

THe DAWN oF QUANTUM THEORY: PLANCK AND THE BIRTH OF THE PHOTON

MAX PLANCK IS CREDITED WITH INITIATING THE QUANTUM REVOLUTION IN 1900. To EXPLAIN THE SPECTRUM OF BLACK-BODY
RADIATION, PLANCK PROPOSED THAT ENERGY IS NOT CONTINUOUS BUT IS EMITTED AND ABSORBED IN DISCRETE PACKETS, OR
“"QUANTA.” THIS REVOLUTIONARY IDEA SUGGESTED THAT ENERGY ITSELF WAS QUANTIZED, A CONCEPT THAT BROKE
DRAMATICALLY FROM CLASSICAL PHYSICS. HE INTRODUCED THE CONCEPT OF THE QUANTUM OF ACTION, DENOTED BY ‘H’, WHICH
IS NOW KNOWN AS PLANCK'S CONSTANT.

EINSTEIN'S PHOTOELECTRIC EFFECT AND W AVE-PARTICLE DUALITY

ALBERT EINSTEIN FURTHER ADVANCED QUANTUM THEORY IN 1905 BY EXPLAINING THE PHOTOELECTRIC EFFECT, WHERE LIGHT
STRIKING A METAL SURFACE CAN EJECT ELECTRONS. HE PROPOSED THAT LIGHT ITSELF CONSISTS OF DISCRETE PARTICLES OF
ENERGY, WHICH HE CALLED “LIGHT QUANTA," LATER NAMED PHOTONS. THIS CONCEPT, ALONG WITH DE BROGLIE'S HYPOTHESIS
THAT MATTER ALSO EXHIBITS WAVE-LIKE PROPERTIES, LED TO THE DEVELOPMENT OF THE PRINCIPLE OF WAVE-PARTICLE
DUALITY, A CORNERSTONE OF QUANTUM MECHANICS. |T SUGGESTS THAT ENTITIES LIKE ELECTRONS AND PHOTONS CAN BEHAVE
AS BOTH WAVES AND PARTICLES, DEPENDING ON HOW THEY ARE OBSERVED.



THE ScHRPP] DINGER EQUATION AND QUANTUM MECHANICS

ErRWIN SCHR[?] DINGER'S FORMULATION OF THE SCHR[?] DINGER EQUATION IN 1926 PROVIDED A MATHEMATICAL FRAMEWORK FOR
DESCRIBING THE BEHAVIOR OF QUANTUM SYSTEMS. THIS EQUATION ALLOWS PHYSICISTS TO CALCULATE THE PROBABILITY OF
FINDING A QUANTUM PARTICLE IN A PARTICULAR STATE OR LOCATION. ALONG WITH HEISENBERG'S UNCERTAINTY PRINCIPLE,
WHICH STATES THAT CERTAIN PAIRS OF PHYSICAL PROPERTIES, LIKE POSITION AND MOMENTUM, CANNOT BE SIMULTANEOUSLY
KNOWN WITH PERFECT ACCURACY, QUANTUM MECHANICS PROVIDED A PROBABILISTIC AND INHERENTLY UNCERTAIN VIEW OF THE
SUBATOMIC WORLD, A STARK CONTRAST TO THE DETERMINISTIC NATURE OF CLASSICAL PHYSICS.

MoDERN FRONTIERS: THE EVOLVING LANDSCAPE OF PHYSICS

PHYSICS IS FAR FROM A FINISHED FIELD. THE 20TH AND 2 1ST CENTURIES HAVE BEEN A PERIOD OF INCREDIBLE EXPANSION,
PUSHING THE BOUNDARIES OF OUR KNOWLEDGE INTO THE INFINITESIMALLY SMALL AND THE UNIMAGINABLY VAST. WHILE
QUANTUM MECHANICS AND RELATIVITY HAVE PROVIDED US WITH POWERFUL TOOLS, THEY ALSO PRESENT PROFOUND PUZZLES,
PARTICULARLY WHEN WE TRY TO RECONCILE THEM. THE ONGOING QUEST TO UNDERSTAND THE FUNDAMENTAL FORCES AND
CONSTITUENTS OF THE UNIVERSE CONTINUES TO DRIVE INNOVATION AND DISCOVERY.

GENERAL RELATIVITY AND THE FABRIC OF SPACETIME

ALBERT EINSTEIN'S THEORY OF GENERAL RELATIVITY, PUBLISHED IN 191 5, OFFERED A NEW UNDERSTANDING OF GRAVITY NOT AS
A FORCE, BUT AS A CURVATURE OF SPACETIME CAUSED BY MASS AND ENERGY. THIS THEORY HAS BEEN SPECTACULARLY
CONFIRMED THROUGH OBSERVATIONS OF PHENOMENA LIKE THE BENDING OF STARLIGHT BY GRAVITY AND THE EXISTENCE OF
GRAVITATIONAL WAVES. |T'S ESSENTIAL FOR UNDERSTANDING COSMOLOGY, BLACK HOLES, AND THE LARGE-SCALE STRUCTURE
OF THE UNIVERSE.

PARTICLE PHYSICS AND THE STANDARD MODEL

PARTICLE PHYSICS DELVES INTO THE FUNDAMENTAL BUILDING BLOCKS OF MATTER AND THE FORCES THAT GOVERN THEIR
INTERACTIONS. THE DEVELOPMENT OF PARTICLE ACCELERATORS AND SOPHISTICATED DETECTORS HAS ALLOWED PHYSICISTS TO
DISCOVER A ZOO OF ELEMENTARY PARTICLES. THE STANDARD MODEL OF PARTICLE PHYSICS, A HIGHLY SUCCESSFUL THEORY,
DESCRIBES THE KNOWN ELEMENTARY PARTICLES AND THREE OF THE FOUR FUNDAMENTAL FORCES (ELECTROMAGNETISM/ THE
STRONG NUCLEAR FORCE, AND THE WEAK NUCLEAR FORCE). HO\X/EVER, IT DOESN'T INCLUDE GRAVITY, AND THERE ARE STILL
MANY UNANSWERED QUESTIONS, LEADING TO THE SEARCH FOR THEORIES BEYOND THE STANDARD MODEL.

CosMOLOGY AND THE SEARCH FOR UNIFICATION

COSMOLOGY, THE STUDY OF THE ORIGIN, EVOLUTION, AND ULTIMATE FATE OF THE UNIVERSE, HAS MADE TREMENDOUS STRIDES.
OUR UNDERSTANDING OF THE BIG BANG/ THE EXPANSION OF THE UNIVERSE, AND THE EXISTENCE OF DARK MATTER AND DARK
ENERGY ARE ALL PRODUCTS OF MODERN COSMOLOGICAL RESEARCH. A MAJOR DRIVING FORCE IN CONTEMPORARY PHYSICS IS THE
SEARCH FOR A UNIFIED THEORY OF EVERYTHING, A SINGLE THEORETICAL FRAMEWORK THAT CAN RECONCILE QUANTUM MECHANICS
AND GENERAL RELATIVITY AND DESCRIBE ALL FUNDAMENTAL FORCES AND PARTICLES.

QI \W/HEN DID THE CONCEPT OF ATOMS FIRST EMERGE IN PHYSICS?

A: THE CONCEPT OF ATOMS AS INDIVISIBLE FUNDAMENTAL PARTICLES DATES BACK TO ANCIENT GREECE, NOTABLY PROPOSED BY
DEMOCRITUS AROUND THE 5TH CENTURY BCE. HOWEVER, IT REMAINED A PHILOSOPHICAL IDEA UNTIL THE EARLY 19TH CENTURY
WHEN JOHN DALTON’S ATOMIC THEORY PROVIDED A SCIENTIFIC BASIS FOR THE EXISTENCE OF ATOMS AND THEIR ROLE IN
CHEMICAL REACTIONS.



Q: WHO IS CREDITED WITH INVENTING THE SCIENTIFIC METHOD AS IT APPLIES TO
PHYSICS?

A: WHILE THE SCIENTIFIC METHOD EVOLVED OVER CENTURIES, GALILEO GALILEI IS WIDELY CREDITED WITH BEING A PIVOTAL
FIGURE IN ITS ESTABLISHMENT FOR PHYSICS. HIS EMPHASIS ON EXPERIMENTATION, PRECISE MEASUREMENT , AND MATHEMATICAL
ANALYSIS, RATHER THAN RELYING SOLELY ON AUTHORITY OR LOGIC, LAID THE GROUNDWORK FOR MODERN SCIENTIFIC INQUIRY.

Q: WAS THERE A SINGLE “INVENTION” DATE FOR PHYSICS?

A: NO, THERE WAS NO SINGLE “INVENTION” DATE FOR PHYSICS. |T DEVELOPED GRADUALLY OVER MILLENNIA, STARTING WITH
ANCIENT OBSERVATIONS AND PHILOSOPHICAL INQUIRIES, ACCELERATING DURING THE SCIENTIFIC REVOLUTION WITH FIGURES LIKE
NE\X/TON/ AND UNDERGOING RADICAL TRANSFORMATIONS WITH QUANTUM MECHANICS AND RELATIVITY IN THE 20TH CENTURY.

QI \/HEN DID PHYSICS BECOME A DISTINCT ACADEMIC DISCIPLINE?

A: PHYSICS BEGAN TO EMERGE AS A DISTINCT ACADEMIC DISCIPLINE DURING THE SCIENTIFIC REVOLUTION (ROUGHLY
16TH-18TH CENTURIES). BEFORE THIS, WHAT WE NOW CALL PHYSICS WAS OFTEN SUBSUMED WITHIN NATURAL PHILOSOPHY.
THE ESTABLISHMENT OF UNIVERSITIES AND DEDICATED SCIENTIFIC SOCIETIES FURTHER FORMALIZED ITS STATUS AS A SEPARATE
FIELD OF STUDY.

QZ WHAT WAS THE MOST SIGNIFICANT TURNING POINT IN THE HISTORY OF PHYSICS?

A: MANY WOULD ARGUE THAT THE ADVENT OF QUANTUM MECHANICS IN THE EARLY 20TH CENTURY, STEMMING FROM THE WORK
OF PLANCK, EINSTEIN, AND OTHERS, REPRESENTS THE MOST SIGNIFICANT TURNING POINT IN THE HISTORY OF PHYSICS. IT
FUNDAMENTALLY ALTERED OUR UNDERSTANDING OF REALITY AT THE SMALLEST SCALES, INTRODUCING CONCEPTS THAT WERE
RADICALLY DIFFERENT FROM CLASSICAL PHYSICS.

Q: How DID THE STUDY OF OPTICS CONTRIBUTE TO EARLY PHYSICS?

A: EARLY STUDIES OF OPTICS, PARTICULARLY CONCERNING LENSES AND THE BEHAVIOR OF LIGHT, WERE CRUCIAL IN DEVELOPING
OUR UNDERSTANDING OF PHYSICAL PRINCIPLES. FIGURES LIKE ALHAZEN IN THE MEDIEVAL PERIOD AND LATER SCIENTISTS WHO
STUDIED REFRACTION AND REFLECTION CONTRIBUTED TO THE EMPIRICAL AND MATHEMATICAL APPROACHES THAT BECAME
CENTRAL TO PHYSICS.

Q: WHEN DID THE STUDY OF ELECTRICITY AND MAGNETISM BECOME A MAJOR FOCUS IN
PHYSICS?

A: THE SERIOUS SCIENTIFIC INVESTIGATION INTO ELECTRICITY AND MAGNETISM BEGAN TO GAIN SIGNIFICANT MOMENTUM IN THE
18TH CENTURY WITH FIGURES LIKE BENJAMIN FRANKLIN AND CHARLES-AUGUSTIN DE COULOMB. HOWEVER, IT WAS IN THE 19TH
CENTURY, WITH THE WORK OF FARADAY AND MAXWELL, THAT THESE PHENOMENA WERE UNDERSTOOD AS UNIFIED UNDER
ELECTROMAGNETISM, MARKING A MAJOR ERA IN PHYSICS.
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