CORE IDEAS IN APPLIED PHYSICS

THE FUNDAMENTAL PILLARS ©OF APPLIED PHYSICS

CORE IDEAS IN APPLIED PHYSICS FORM THE BEDROCK UPON WHICH COUNTLESS TECHNOLOGICAL ADVANCEMENTS AND SCIENTIFIC
BREAKTHROUGHS ARE BUILT. |T'S THE PRACTICAL APPLICATION OF FUNDAMENTAL PHYSICAL PRINCIPLES THAT ALLOWS US TO
UNDERSTAND AND MANIPULATE THE WORLD AROUND US, LEADING TO INNOVATIONS THAT SHAPE OUR DAILY LIVES. FrROM THE
MICROSCOPIC DANCE OF ATOMS TO THE GRAND SWEEP OF COSMIC FORCES, APPLIED PHYSICS PROVIDES THE CONCEPTUAL TOOLS
TO HARNESS ENERGY, DESIGN SOPHISTICATED MATERIALS, AND ENGINEER COMPLEX SYSTEMS. THIS ARTICLE WILL DELVE INTO THE
FOUNDATIONAL CONCEPTS, EXPLORING THEIR SIGNIFICANCE AND SHOWCASING THEIR IMPACT ACROSS DIVERSE FIELDS. WE wiLL
JOURNEY THROUGH ELECTROMAGNETISM, MECHANICS, THERMODYNAMICS, QUANTUM MECHANICS, AND SOLID-STATE PHYSICS,
REVEALING HOW THESE INTELLECTUAL CORNERSTONES DRIVE PROGRESS IN AREAS LIKE RENEW ABLE ENERGY, MEDICAL IMAGING, AND
ADVANCED COMPUTING.
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ELECTROMAGNETISM: THE FORCE BEHIND MODERN TECHNOLOGY

ELECTROMAGNETISM IS ARGUABLY THE MOST PERVASIVE AND IMPACTFUL AREA OF APPLIED PHYSICS. |T UNIFIES THE PHENOMENA
OF ELECTRICITY AND MAGNETISM, DEMONSTRATING THAT THEY ARE TWO FACETS OF THE SAME FUNDAMENTAL FORCE. AT ITS
HEART LIE MAXWELL'S EQUATIONS, A SET OF ELEGANT MATHEMATICAL EXPRESSIONS THAT DESCRIBE HOW ELECTRIC AND
MAGNETIC FIELDS ARE GENERATED AND ALTERED BY EACH OTHER AND BY ELECTRIC CHARGES AND CURRENTS. UNDERSTANDING
THESE INTERACTIONS ALLOWS US TO DESIGN EVERYTHING FROM SIMPLE CIRCUITS TO INTRICATE COMMUNICATION SYSTEMS.

THE PRINCIPLES OF ELECTROMAGNETISM ARE DIRECTLY RESPONSIBLE FOR THE ELECTRICITY THAT POWERS OUR HOMES, THE RADIO
WAVES THAT CARRY OUR COMMUNICATIONS, AND THE MAGNETIC FIELDS USED IN EVERYTHING FROM MR| MACHINES TO DATA
STORAGE DEVICES. THE CONCEPT OF THE ELECTROMAGNETIC SPECTRUM, ENCOMPASSING RADIO WAVES, MICROWAVES, INFRARED
RADIATION, VISIBLE LIGHT, ULTRAVIOLET RADIATION, X‘RAYS, AND GAMMA RAYS, IS A TESTAMENT TO THE BROAD
APPLICABILITY OF THIS FIELD. EACH PORTION OF THE SPECTRUM HAS UNIQUE PROPERTIES THAT ARE EXPLOITED IN VARIOUS
TECHNOLOGIES, FROM REMOTE CONTROLS AND W/ 1-FI TO MEDICAL DIAGNOSTICS AND ASTRONOMICAL OBSERVATIONS.

ELecTrIC FIELDS AND POTENTIAL

AN ELECTRIC FIELD IS A REGION AROUND AN ELECTRIC CHARGE WHERE ANOTHER CHARGE WOULD EXPERIENCE A FORCE. THIS FORCE
CAN BE ATTRACTIVE OR REPULSIVE, DEPENDING ON THE SIGNS OF THE CHARGES INVOLVED. ELECTRIC POTENTIAL, ON THE OTHER
HAND, IS THE AMOUNT OF \WORK NEEDED TO MOVE A UNIT OF ELECTRIC CHARGE FROM A REFERENCE POINT TO A SPECIFIC POINT IN
AN ELECTRIC FIELD. THESE CONCEPTS ARE CRUCIAL FOR UNDERSTANDING HOW ELECTRICAL DEVICES FUNCTION, HOW CHARGE
FLOWS IN CONDUCTORS, AND HOW CAPACITORS STORE ENERGY.

MAGNETIC FIELDS AND INDUCTION

MAGNETIC FIELDS ARE GENERATED BY MOVING ELECTRIC CHARGES (CURRENTS) AND INTRINSIC MAGNETIC MOMENTS OF ELEMENTARY
PARTICLES. THEY EXERT FORCES ON OTHER MOVING CHARGES. A KEY PRINCIPLE HERE IS ELECTROMAGNETIC INDUCTION,
DISCOVERED BY MICHAEL FARADAY, WHICH STATES THAT A CHANGING MAGNETIC FIELD CAN INDUCE AN ELECTROMOTIVE FORCE
(VOLTAGE) IN A CONDUCTOR. THIS PHENOMENON IS THE BASIS FOR ELECTRIC GENERATORS, TRANSFORMERS, AND MANY OTHER
ESSENTIAL TECHNOLOGIES THAT ENABLE THE WIDESPREAD USE OF ELECTRICAL POWER.



LIGHT AS AN ELECTROMAGNETIC W AVE

ONE OF THE MOST PROFOUND INSIGHTS FROM ELECTROMAGNETISM IS THAT LIGHT ITSELF IS AN ELECTROMAGNETIC WAVE. THIS
REALIZATION REVOLUTIONIZED OUR UNDERSTANDING OF OPTICS AND PAVED THE WAY FOR TECHNOLOGIES LIKE LASERS, FIBER
OPTICS, AND ADVANCED IMAGING SYSTEMS. THE SPEED OF LIGHT IN A VACUUM, A UNIVERSAL CONSTANT, IS A DIRECT
CONSEQUENCE OF THE PROPERTIES OF ELECTRIC AND MAGNETIC FIELDS.

CLAssicAL MecHANICS: UNDERSTANDING MoTION AND FORCES

CLASSICAL MECHANICS, THE STUDY OF MOTION AND THE FORCES THAT CAUSE IT, IS PERHAPS THE OLDEST AND MOST INTUITIVE
BRANCH OF APPLIED PHYSICS. |TS FOUNDATIONS WERE LAID BY SIR ISAAC NEWTON WITH HIS LAWS OF MOTION AND UNIVERSAL
GRAVITATION. THESE LAWS PROVIDE A REMARKABLY ACCURATE DESCRIPTION OF THE MACROSCOPIC \WORLD, FROM THE
TRAJECTORY OF A PROJECTILE TO THE ORBITS OF PLANETS.

THE CORE IDEAS HERE REVOLVE AROUND CONCEPTS LIKE FORCE, MASS, ACCELERATION, MOMENTUM, AND ENERGY.

(UNDERST ANDING HOW THESE QUANTITIES INTERACT ALLOWS US TO DESIGN AND BUILD EVERY THING FROM BRIDGES AND VEHICLES
TO COMPLEX MACHINERY. |T’S THE PHYSICS THAT UNDERPINS ENGINEERING, PROVIDING THE TOOLS TO PREDICT HOW OBJECTS
WILL BEHAVE UNDER VARIOUS CONDITIONS, ENSURING SAFETY, EFFICIENCY, AND FUNCTIONALITY.

NewTOoN's LAWS oF MOTION

NEWTON’S THREE LAWS OF MOTION ARE FOUNDATIONAL. THE FIRST LAW (INERTIA) STATES THAT AN OBJECT AT REST STAYS
AT REST, AND AN OBJECT IN MOTION STAYS IN MOTION WITH THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON
BY AN UNBALANCED FORCE. THE SECOND LAW (F:MA) QUANTIFIES THE RELATIONSHIP BETWEEN FORCE, MASS, AND
ACCELERATION. THE THIRD LAW STATES THAT FOR EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION. THESE LAWS
ARE THE BEDROCK OF ANALYZING ANY SYSTEM INVOLVING MOTION.

CONSERVATION LAWS

KEY CONSERVATION LAWS WITHIN CLASSICAL MECHANICS INCLUDE THE CONSERVATION OF ENERGY AND THE CONSERVATION OF
MOMENTUM. THE LAW OF CONSERVATION OF ENERGY STATES THAT ENERGY CANNOT BE CREATED OR DESTROYED, ONLY
TRANSFORMED FROM ONE FORM TO ANOTHER. SIMILARLY, THE LA OF CONSERVATION OF MOMENTUM STATES THAT IN THE
ABSENCE OF EXTERNAL FORCES, THE TOTAL MOMENTUM OF A SYSTEM REMAINS CONSTANT. THESE PRINCIPLES ARE VITAL FOR
ANALYZING COLLISIONS, DESIGNING EFFICIENT ENERGY SYSTEMS, AND UNDERSTANDING THE DYNAMICS OF COMPLEX SYSTEMS.

RoTATIONAL MOTION AND ANGULAR MOMENTUM

BEYOND LINEAR MOTION, CLASSICAL MECHANICS ALSO ADDRESSES ROTATIONAL MOTION. CONCEPTS LIKE TORQUE, MOMENT OF
INERTIA, AND ANGULAR MOMENTUM ARE CRUCIAL FOR UNDERSTANDING THE BEHAVIOR OF SPINNING OBJECTS, FROM GYROSCOPES
TO CELESTIAL BODIES. THE CONSERVATION OF ANGULAR MOMENTUM, FOR INSTANCE, EXPLAINS WHY A FIGURE SKATER SPINS
FASTER WHEN THEY PULL THEIR ARMS IN.

THERMODYNAMICS: THE SCIENCE OF ENERGY AND ITS TRANSFORMATIONS

THERMODYNAMICS DEALS WITH HEAT, WORK, TEMPERATURE, AND ENERGY, AND HOW THEY RELATE TO EACH OTHER. IT°S A FIELD
THAT GOVERNS THE EFFICIENCY OF ENGINES, THE FLOW OF HEAT IN MATERIALS, AND THE FEASIBILITY OF CHEMICAL REACTIONS.
THE LAWS OF THERMODYNAMICS PROVIDE FUNDAMENTAL LIMITS ON WHAT IS POSSIBLE IN TERMS OF ENERGY CONVERSION AND
TRANSFER, MAKING THEM INDISPENSABLE FOR FIELDS RANGING FROM POWER GENERATION TO MATERIALS SCIENCE.

THE TWO MAIN LAWS OF THERMODYNAMICS ARE PARTICULARLY CRUCIAL. THE FIRST LAW IS ESSENTIALLY A STATEMENT OF THE
CONSERVATION OF ENERGY, APPLIED TO THERMAL SYSTEMS, WHERE HEAT AND WORK ARE FORMS OF ENERGY TRANSFER. THE
SECOND LAW INTRODUCES THE CONCEPT OF ENTROPY, A MEASURE OF DISORDER, AND STATES THAT THE TOTAL ENTROPY OF AN



ISOLATED SYSTEM CAN ONLY INCREASE OVER TIME, OR REMAIN CONSTANT IN IDEAL CASES. THIS LAW EXPLAINS WHY PERPETUAL
MOTION MACHINES ARE IMPOSSIBLE AND WHY MANY PROCESSES ARE IRREVERSIBLE.

TEMPERATURE AND HEAT TRANSFER

TEMPERATURE IS A MEASURE OF THE AVERAGE KINETIC ENERGY OF THE PARTICLES WITHIN A SUBSTANCE. HEAT IS THE TRANSFER
OF THERMAL ENERGY FROM A HOTTER OBJECT TO A COOLER ONE. UNDERSTANDING THE MECHANISMS OF HEAT TRANSFER —
CONDUCTION, CONVECTION, AND RADIATION ~ IS ESSENTIAL FOR DESIGNING EFFICIENT INSULATION, COOLING SYSTEMS, AND
HEATING APPARATUS.

THe LAWS oF THERMODYNAMICS

As MENTIONED, THE FIRST LAW (CONSERVATION OF ENERGY) AND THE SECOND LAW (ENTROPY INCREASE) ARE PARAMOUNT. THE
FIRST LAW DICTATES THAT IF YOU DO WORK ON A SYSTEM OR ADD HEAT TO IT, ITS INTERNAL ENERGY INCREASES. THE SECOND
LAWY , HOWEVER, IMPOSES LIMITATIONS. |T TELLS US THAT IN ANY REAL PROCESS, SOME ENERGY WILL BE LOST AS HEAT, AND
THE SYSTEM WILL BECOME MORE DISORDERED. THIS HAS PROFOUND IMPLICATIONS FOR THE EFFICIENCY OF ANY ENERGY
CONVERSION PROCESS.

ENGINES AND REFRIGERATION CYCLES

THE PRACTICAL APPLICATIONS OF THERMODYNAMICS ARE VAST. THE DESIGN OF INTERNAL COMBUSTION ENGINES, JET ENGINES,
AND STEAM TURBINES ARE ALL GOVERNED BY THERMODYNAMIC PRINCIPLES TO MAXIMIZE EFFICIENCY AND POWER OUTPUT.
SIMILARLY, REFRIGERATION AND AIR CONDITIONING SYSTEMS RELY ON UNDERSTANDING HEAT TRANSFER AND PHASE CHANGES TO
MOVE HEAT FROM A COLD ENVIRONMENT TO A W ARMER ONE, A PROCESS THAT REQUIRES ENERGY INPUT AND ADHERES STRICTLY
TO THE SECOND LAW.

QUANTUM MEecHANICS: UNVEILING THE MICROSCOPIC REALM

QUANTUM MECHANICS IS THE PHYSICS OF THE VERY SMALL — ATOMS, SUBATOMIC PARTICLES, AND THEIR INTERACTIONS. ITs A
DEPARTURE FROM CLASSICAL INTUITION, DESCRIBING PHENOMENA THAT ARE OFTEN COUNTER-INTUITIVE, SUCH AS WAVE-
PARTICLE DUALITY, SUPERPOSITION, AND ENTANGLEMENT. DESPITE ITS STRANGENESS, QUANTUM MECHANICS IS INCREDIBLY
SUCCESSFUL AND FORMS THE BASIS FOR MANY MODERN TECHNOLOGIES.

(UNDERSTANDING THE QUANTUM WORLD IS CRUCIAL FOR FIELDS LIKE SEMICONDUCTOR PHYSICS, LASERS, AND ADVANCED
MATERIALS. |T EXPLAINS THE BEHAVIOR OF ELECTRONS IN ATOMS, THE EMISSION AND ABSORPTION OF LIGHT, AND THE
INTERACTIONS BETWEEN PARTICLES AT THE MOST FUNDAMENTAL LEVEL. WITHOUT QUANTUM MECHANICS, WE WOULDN'T HAVE
TRANSISTORS, LASERS, OR MODERN CHEMISTRY.

¥ AVE-PARTICLE DUALITY

ONE OF THE MOST MIND-BENDING CONCEPTS IN QUANTUM MECHANICS IS WAVE-PARTICLE DUALITY. |T PROPOSES THAT ENTITIES
LIKE ELECTRONS AND PHOTONS CAN EXHIBIT CHARACTERISTICS OF BOTH WAVES AND PARTICLES, DEPENDING ON HOW THEY ARE
OBSERVED. THIS DUALITY IS FUNDAMENTAL TO UNDERSTANDING PHENOMENA LIKE DIFFRACTION AND INTERFERENCE AT THE ATOMIC
LEVEL.

QUANTIZATION OF ENERGY

IN THE QUANTUM REALM, ENERGY IS NOT CONTINUOUS BUT COMES IN DISCRETE PACKETS, OR ”QUANTA.” THIS QUANTIZATION
EXPLAINS THE CHARACTERISTIC SPECTRAL LINES EMITTED BY ATOMS AND IS THE BASIS FOR TECHNOLOGIES LIKE LASERS, WHICH
EMIT LIGHT AT SPECIFIC FREQUENCIES.



QUANTUM TUNNELING AND SUPERPOSITION

QUANTUM TUNNELING ALLOWS PARTICLES TO PASS THROUGH ENERGY BARRIERS THAT THEY CLASSICALLY WOULDN'T HAVE
ENOUGH ENERGY TO OVERCOME. SUPERPOSITION MEANS A QUANTUM SYSTEM CAN EXIST IN MULTIPLE STATES SIMULTANEOUSLY
UNTIL IT IS MEASURED. T HESE PHENOMENA , WHILE STRANGE, ARE ESSENTIAL FOR UNDERSTANDING THE OPERATION OF SCANNING
TUNNELING MICROSCOPES AND ARE BEING EXPLORED FOR QUANTUM COMPUTING.

SoLID-STATE PHYSICS: ENGINEERING THE MATERIALS OF T OMORROW

SOLID-STATE PHYSICS IS THE BRANCH OF PHYSICS THAT STUDIES THE MACROSCOPIC AND MICROSCOPIC PHYSICAL AND
MECHANICAL PROPERTIES OF SOLID MATERIALS. |T DELVES INTO THE ELECTRONIC, MAGNETIC, AND OPTICAL PROPERTIES OF
SOLIDS, WHICH ARE DETERMINED BY THE ARRANGEMENT AND BEHAVIOR OF THEIR CONSTITUENT ATOMS AND ELECTRONS.

THIS FIELD IS THE ENGINE BEHIND MATERIALS SCIENCE AND INNOVATION. UNDERSTANDING THE ELECTRONIC BAND STRUCTURE OF
MATERIALS, FOR EXAMPLE, ALLOWS US TO DESIGN SEMICONDUCTORS WITH SPECIFIC CONDUCTIVITY PROPERTIES, LEADING TO
THE DEVELOPMENT OF MICROPROCESSORS, SOLAR CELLS, AND LEDs. THE MAGNETIC PROPERTIES OF SOLIDS ARE VITAL FOR
DATA STORAGE, SENSORS, AND PERMANENT MAGNETS.

CRYSTALLINE STRUCTURES AND DEFECTS

THe REGULAR, REPEATING ARRANGEMENT OF ATOMS IN CRYSTALLINE SOLIDS IS FUNDAMENTAL TO THEIR PROPERTIES. HO\X/EVER,
IMPERFECTIONS OR DEFECTS IN THESE STRUCTURES CAN DRAMATICALLY ALTER THEIR BEHAVIOR, LEADING TO APPLICATIONS IN
AREAS LIKE SEMICONDUCTORS AND SUPERCONDUCTORS.

SEMICONDUCTORS AND THEIR APPLICATIONS

SEMICONDUCTORS ARE MATERIALS WITH ELECTRICAL CONDUCTIVITY BETWEEN THAT OF A CONDUCTOR AND AN INSULATOR.
THEIR CONDUCTIVITY CAN BE PRECISELY CONTROLLED BY DOPING THEM WITH IMPURITIES, MAKING THEM THE BACKBONE OF
MODERN ELECTRONICS. TRANSISTORS/ DIODES, AND INTEGRATED CIRCUITS ALL RELY ON THE PRINCIPLES OF SEMICONDUCTOR
PHYSICS.

SUPERCONDUCTORS AND MAGNETISM

SUPERCONDUCTORS ARE MATERIALS THAT CAN CONDUCT ELECTRICITY WITH ZERO RESISTANCE BELOW A CRITICAL
TEMPERATURE. THEIR DISCOVERY AND CONTINUED RESEARCH HOLD IMMENSE PROMISE FOR LOSSLESS POWER TRANSMISSION AND
POWERFUL ELECTROMAGNETS. THE STUDY OF MAGNETISM IN SOLIDS, FROM FERROMAGNETISM TO PARAMAGNETISM, IS CRUCIAL
FOR TECHNOLOGIES LIKE HARD DRIVES AND MAGNETIC RESONANCE IMAGING.

THE JOURNEY THROUGH THESE CORE IDEAS IN APPLIED PHYSICS REVEALS A DEEPLY INTERCONNECTED WEB OF KNOWLEDGE. FROM
THE ELECTROMAGNETIC FORCES THAT GOVERN OUR COMMUNICATION SYSTEMS TO THE QUANTUM PRINCIPLES THAT UNDERPIN
OUR ELECTRONICS, EACH FIELD BUILDS UPON AND INFORMS THE OTHERS. IT'S THIS SYNERGY THAT FUELS INNOVATION AND
PUSHES THE BOUNDARIES OF WHAT'S POSSIBLE, CONSTANTLY TRANSFORMING OUR UNDERSTANDING AND OUR \WORLD.

AS WE CONTINUE TO EXPLORE THE UNIVERSE AND THE FUNDAMENTAL FORCES THAT GOVERN IT, APPLIED PHYSICS WILL
UNDOUBTEDLY REMAIN AT THE FOREFRONT, PROVIDING THE ESSENTIAL CONCEPTUAL FRAMEWORK FOR TACKLING THE CHALLENGES
AND OPPORTUNITIES OF THE FUTURE. THE ELEGANT LAWS AND PRINCIPLES WEVE TOUCHED UPON ARE NOT JUST ABSTRACT
THEORIES, THEY ARE THE BLUEPRINTS FOR THE TECHNOLOGIES THAT DEFINE OUR ERA AND WILL SHAPE GENERATIONS TO COME.

FAQ: Core IDEAS IN APPLIED PHYSICS



Q: WHAT IS THE MOST FUNDAMENTAL CONCEPT IN APPLIED PHYSICS?

A: WHILE THERE'S NO SINGLE “MOST FUNDAMENTAL” CONCEPT, ELECTROMAGNETISM IS OFTEN CONSIDERED INCREDIBLY
PERVASIVE DUE TO ITS ROLE IN ELECTRICITY, MAGNETISM, AND LIGHT, UNDERPINNING A VAST ARRAY OF MODERN TECHNOLOGIES.

Q: How DOES CLASSICAL MECHANICS RELATE TO EVERYDAY LIFE?

A: CLASSICAL MECHANICS EXPLAINS THE MOTION OF EVERYDAY OBJECTS, FROM THROWING A BALL TO DESIGNING CARS AND
BRIDGES. |T'S THE PHYSICS OF FORCES, MOTION, AND ENERGY THAT WE DIRECTLY EXPERIENCE AND APPLY IN COUNTLESS
ENGINEERING DISCIPLINES.

Q: WHAT IS THE SIGNIFICANCE OF THE SECOND LAW OF THERMODYNAMICS?

A: THE SECOND LAW OF THERMODYNAMICS, INTRODUCING THE CONCEPT OF ENTROPY, IS CRUCIAL BECAUSE IT DICTATES THE
DIRECTIONALITY OF NATURAL PROCESSES AND PLACES FUNDAMENTAL LIMITS ON THE EFFICIENCY OF ENERGY CONVERSION,
EXPLAINING WHY SOME PROCESSES ARE IRREVERSIBLE.

Q: How HAS QUANTUM MECHANICS CHANGED TECHNOLOGY?

A: QUANTUM MECHANICS IS THE FOUNDATION FOR MANY MODERN TECHNOLOGIES, INCLUDING TRANSISTORS, LASERS, AND MRI
MACHINES. |T EXPLAINS THE BEHAVIOR OF MATTER AND ENERGY AT THE ATOMIC AND SUBATOMIC LEVELS, ENABLING THE
DEVELOPMENT OF ADVANCED ELECTRONICS AND MEDICAL IMAGING.

Q: WHAT IS SOLID-STATE PHYSICS PRIMARILY CONCERNED WITH?

A: SOLID-STATE PHYSICS FOCUSES ON THE PHYSICAL PROPERTIES OF SOLID MATERIALS, PARTICULARLY THEIR ELECTRICAL,
MAGNETIC, AND OPTICAL CHARACTERISTICS. THIS KNOWLEDGE IS VITAL FOR DEVELOPING SEMICONDUCTORS,
SUPERCONDUCTORS, AND NEW ADVANCED MATERIALS.

Q: CAN YOU GIVE AN EXAMPLE OF HOW DIFFERENT CORE IDEAS IN APPLIED PHYSICS
WORK TOGETHER?

A: ABSOLUTELY! A SMARTPHONE UTILIZES ELECTROMAGNETISM FOR ITS CELLULAR AND W/ I-FI COMMUNICATION, CLASSICAL
MECHANICS FOR ITS STRUCTURAL INTEGRITY, THERMODYNAMICS FOR BATTERY HEAT MANAGEMENT, QUANTUM MECHANICS FOR
ITS SEMICONDUCTOR CHIPS, AND SOLID-STATE PHYSICS FOR THE MATERIALS USED IN ITS DISPLAY AND COMPONENTS.

Q: WHAT ARE SOME EMERGING AREAS WHERE CORE APPLIED PHYSICS IDEAS ARE
CRUCIAL?

A: EMERGING AREAS INCLUDE QUANTUM COMPUTING, ADVANCED MATERIALS FOR SUSTAINABLE ENERGY, NANOTECHNOLOGY, AND
FUSION ENERGY RESEARCH, ALL OF WHICH HEAVILY RELY ON A DEEP UNDERSTANDING OF FUNDAMENTAL PHYSICAL PRINCIPLES.
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