CORE PHYSICS PRINCIPLES USA

THE FOUNDATIONAL TENETS OF PHYSICS ARE CRUCIAL FOR UNDERSTANDING THE UNIVERSE AROUND US, AND IN THE USA, THESE
CORE PHYSICS PRINCIPLES FORM THE BEDROCK OF SCIENTIFIC INQUIRY, TECHNOLOGICAL INNOVATION, AND EDUCATIONAL
CURRICULA. FROM THE GRAND SCALE OF COSMOLOGY TO THE MICROSCOPIC WORLD OF SUBATOMIC PARTICLES, PHYSICS OFFERS
A FRAMEWORK FOR EXPLAINING NATURAL PHENOMENA. THIS ARTICLE WILL DELVE INTO THE MOST SIGNIFICANT CORE PHYSICS
PRINCIPLES TAUGHT AND APPLIED ACROSS THE UNITED STATES/ EXPLORING THEIR IMPACT ON VARIOUS FIELDS AND THEIR
IMPORTANCE IN SHAPING OUR UNDERSTANDING OF THE PHYSICAL WORLD. WE WILL EXAMINE MECHANICS, THERMODYNAMICS,
ELECTROMAGNETISM, AND MODERN PHYSICS, HIGHLIGHTING HOW THESE FUNDAMENTAL CONCEPTS ARE INVESTIGATED AND UTILIZED
WITHIN THE AMERICAN SCIENTIFIC LANDSCAPE. UNDERSTANDING THESE PRINCIPLES IS NOT JUST AN ACADEMIC PURSUIT, IT's A
GATEWAY TO INNOVATION AND A DEEPER APPRECIATION OF THE COSMOS.
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UNDERSTANDING CLASSICAL MECHANICS: THE LAWS OF MOTION AND
GRAVITY

CLASSICAL MECHANICS, OFTEN THE FIRST FORAY INTO PHYSICS FOR STUDENTS IN THE USA/ PROVIDES A ROBUST FRAMEW ORK
FOR DESCRIBING THE MOTION OF MACROSCOPIC OBJECTS. IT’S THE PHYSICS OF PLANETS, PROJECTILES, AND EVERYDAY
PHENOMENA. AT ITS HEART ARE NEWTON'S THREE LAWS OF MOTION, WHICH REVOLUTIONIZED OUR UNDERSTANDING OF HOW
FORCES AFFECT OBJECTS. THE FIRST LAY, THE LAW OF 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. THINK ABOUT TRYING TO PUSH A HEAVY BOX; IT RESISTS CHANGING ITS STATE OF MOTION, WHICH IS
PRECISELY WHAT INERTIA DESCRIBES. THIS PRINCIPLE IS FUNDAMENTAL TO EVERYTHING FROM DESIGNING STABLE STRUCTURES TO
UNDERSTANDING VEHICLE DYNAMICS.

NEWTON'S SECOND LAW, PERHAPS THE MOST FAMOUS, QUANTIFIES THE RELATIONSHIP BETWEEN FORCE, MASS, AND
ACCELERATION: F = MA. THIS EQUATION IS THE WORKHORSE OF CLASSICAL MECHANICS. |T TELLS US THAT THE GREATER THE
FORCE APPLIED TO AN OBJECT, THE GREATER ITS ACCELERATION WILL BE. CONVERSELY, A MORE MASSIVE OBJECT WILL
ACCELERATE LESS UNDER THE SAME APPLIED FORCE. ENGINEERS IN THE USA EXTENSIVELY USE THIS PRINCIPLE WHEN CALCULATING
THE FORCES NEEDED TO LAUNCH ROCKETS, DESIGN AUTOMOBILES, OR EVEN DETERMINE THE TRAJECTORY OF A THROWN BASEBALL.
IT°S A DIRECT AND POWERFUL WAY TO CONNECT CAUSE (FORCE) AND EFFECT (ACCELERATION).

THE THIRD LAW OF MOTION, OFTEN STATED AS “FOR EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION,” IS
EQUALLY VITAL. WHEN YOU PUSH AGAINST A WALL, THE WALL PUSHES BACK ON YOU WITH THE SAME FORCE. THIS PRINCIPLE
EXPLAINS HOW ROCKETS ARE PROPELLED THROUGH SPACE — THEY EXPEL HOT GAS DOWNWARDS, AND THE GAS PUSHES THE
ROCKET UPWARDS. UNDERSTANDING THESE THREE LAWS IS ESSENTIAL FOR COMPREHENDING NOT JUST SIMPLE MOTION BUT ALSO
MORE COMPLEX SYSTEMS LIKE PLANETARY ORBITS AND THE BEHAVIOR OF PENDULUMS.

BEYOND THE LAWS OF MOTION, CLASSICAL MECHANICS DEEPLY INVOLVES THE PRINCIPLE OF UNIVERSAL GRAVITATION, ALSO
FORMULATED BY ISAAC NEWTON. THIS LAW POSITS THAT EVERY POINT MASS ATTRACTS EVERY OTHER POINT MASS BY A
FORCE ACTING ALONG THE LINE INTERSECTING BOTH POINTS. THE FORCE IS PROPORTIONAL TO THE PRODUCT OF THE TWO
MASSES AND INVERSELY PROPORTIONAL TO THE SQUARE OF THE DISTANCE BETWEEN THEM. THIS ELEGANT FORMULA EXPLAINS
WHY APPLES FALL FROM TREES, WHY THE MOON ORBITS THE EARTH, AND WHY THE PLANETS REVOLVE AROUND THE SUN. IT’S A
UNIFYING PRINCIPLE THAT CONNECTS CELESTIAL AND TERRESTRIAL MECHANICS, AND ITS IMPLICATIONS ARE EXPLORED



EXTENSIVELY IN PHYSICS PROGRAMS AND RESEARCH INSTITUTIONS ACROSS THE USA.

DELVING INTO THERMODYNAMICS: ENERGY, HEAT, AND \W/ ORK

THERMODYNAMICS DEALS WITH ENERGY, HEAT, AND WORK, AND THEIR RELATIONSHIPS. IT'S A FIELD THAT TOUCHES NEARLY
EVERY ASPECT OF OUR LIVES, FROM THE ENGINES THAT POWER OUR CARS TO THE BIOLOGICAL PROCESSES THAT KEEP US ALIVE.
THE CORE OF THERMODYNAMICS LIES IN ITS LAWS, WHICH ARE NOT LAWS IN THE SAME SENSE AS NEWTON'S LAWS BUT RATHER
FUNDAMENTAL OBSERVATIONS ABOUT THE BEHAVIOR OF ENERGY. THE FIRST LAW OF THERMODYNAMICS IS ESSENTIALLY A
STATEMENT OF THE CONSERVATION OF ENERGY. |IT STATES THAT ENERGY CANNOT BE CREATED OR DESTROYED, ONLY
TRANSFERRED OR CHANGED FROM ONE FORM TO ANOTHER. THIS IS CRUCIAL FOR ANALYZING ENERGY EFFICIENCY IN POWER PLANTS
AND UNDERSTANDING METABOLIC PROCESSES IN LIVING ORGANISMS.

THE SECOND LAW OF THERMODYNAMICS INTRODUCES THE CONCEPT OF ENTROPY AND THE DIRECTIONALITY OF NATURAL
PROCESSES. |T STATES THAT IN ANY ENERGY TRANSFER OR TRANSFORMATION, SOME ENERGY IS ALWAYS LOST AS UNUSABLE
HEAT, AND THE OVERALL ENTROPY (A MEASURE OF DISORDER) OF A CLOSED SYSTEM TENDS TO INCREASE OVER TIME. THIS
EXPLAINS WHY PERPETUAL MOTION MACHINES ARE IMPOSSIBLE AND WHY SYSTEMS NATURALLY TEND TOWARDS DISORDER. FOR
INSTANCE, A HOT CUP OF COFFEE WILL ALWAYS COOL DOWN TO ROOM TEMPERATURE, NOT THE OTHER WAY AROUND. THIS
LAWY HAS PROFOUND IMPLICATIONS FOR UNDERSTANDING THE EFFICIENCY OF ENGINES AND THE ULTIMATE FATE OF THE UNIVERSE.

THE THIRD LAW OF THERMODYNAMICS DEALS WITH ABSOLUTE ZERO TEMPERATURE. |T STATES THAT AS THE TEMPERATURE OF A
SYSTEM APPROACHES ABSOLUTE RO (O KELVIN OR -27 3.15 DEGREES CELSIUS), THE ENTROPY OF THE SYSTEM APPROACHES
A MINIMUM OR ZERO VALUE. REACHING ABSOLUTE ZERO IS THEORETICALLY IMPOSSIBLE, BUT SCIENTISTS IN THE USA AND
GLOBALLY WORK TO ACHIEVE EXTREMELY LOW TEMPERATURES TO STUDY QUANTUM PHENOMENA. UUNDERST ANDING THESE
THERMODYNAMIC PRINCIPLES IS VITAL FOR ADVANCEMENTS IN MATERIALS SCIENCE, CHEMICAL ENGINEERING, AND EVEN CLIMATE
MODELING, MAKING IT A CORNERSTONE OF SCIENTIFIC RESEARCH AND EDUCATION IN THE USA.

EXPLORING ELECTROMAGNETISM: FORCES, FIELDS, AND W/ AVES

ELECTROMAGNETISM IS THE STUDY OF ELECTRIC AND MAGNETIC PHENOMENA AND THEIR INTERCONNECTEDNESS. |T°s A
FUNDAMENTAL FORCE OF NATURE THAT GOVERNS THE BEHAVIOR OF CHARGED PARTICLES AND IS RESPONSIBLE FOR PHENOMENA
LIKE LIGHT, ELECTRICITY, AND MAGNETISM. THE LAWS OF ELECTROMAGNETISM, PARTICULARLY MAXWELL'S EQUATIONS, UNIFIED
ELECTRICITY, MAGNETISM, AND LIGHT INTO A SINGLE THEORETICAL FRAMEW ORK. THESE EQUATIONS DESCRIBE HOW ELECTRIC AND
MAGNETIC FIELDS ARE GENERATED AND ALTERED BY EACH OTHER AND BY CHARGES AND CURRENTS.

THE CONCEPT OF ELECTRIC CHARGE IS CENTRAL. PROTONS CARRY A POSITIVE CHARGE, AND ELECTRONS CARRY A NEGATIVE
CHARGE. LIKE CHARGES REPEL, AND OPPOSITE CHARGES ATTRACT. THIS FUNDAMENTAL ATTRACTION AND REPULSION ARE
DESCRIBED BY CoULOMB'S LA\X/, WHICH IS ANALOGOUS TO NEWTON'S LAW OF GRAVITATION BUT DEALS WITH ELECTRICAL
FORCES. ELECTRIC FIELDS ARE REGIONS OF SPACE WHERE A CHARGED OBJECT WOULD EXPERIENCE A FORCE. SIMILARLY, MAGNETIC
FIELDS ARE CREATED BY MOVING ELECTRIC CHARGES AND ARE RESPONSIBLE FOR THE BEHAVIOR OF MAGNETS AND COMPASSES.

THE INTERPLAY BETWEEN ELECTRICITY AND MAGNETISM IS FASCINATING. A CHANGING MAGNETIC FIELD CAN INDUCE AN ELECTRIC
CURRENT <ELECTROMAGNETIC INDUCTION), A PRINCIPLE BEHIND ELECTRIC GENERATORS AND TRANSFORMERS. CONVERSELY, AN
ELECTRIC CURRENT FLOWING THROUGH A \WIRE CREATES A MAGNETIC FIELD AROUND IT, WHICH IS THE BASIS OF
ELECTROMAGNETS. THIS INTRICATE RELATIONSHIP IS WHAT ALLOWS FOR THE TRANSMISSION OF ELECTRICAL POWER AND THE
OPERATION OF COUNTLESS DEVICES WE RELY ON DAILY.

FURTHEEMORE, ELECTROMAGNETISM EXPLAINS THE NATURE OF LIGHT. LIGHT IS AN ELECTROMAGNETIC WAVE, MEANING IT
CONSISTS OF OSCILLATING ELECTRIC AND MAGNETIC FIELDS PROPAGATING THROUGH SPACE. THIS WAVE NATURE OF LIGHT IS
CRUCIAL FOR UNDERSTANDING OPTICS, TELECOMMUNICATIONS, AND THE VAST SPECTRUM OF ELECTROMAGNETIC RADIATION,
FROM RADIO WAVES TO GAMMA RAYS. PHYSICISTS IN THE USA CONTINUOUSLY EXPLORE NEW APPLICATIONS OF
ELECTROMAGNETIC PRINCIPLES, FROM ADVANCED MEDICAL IMAGING TO NEXT-GENERATION COMMUNICATION TECHNOLOGIES.

UNPACKING MODERN PHYSICS: QUANTUM MECHANICS AND RELATIVITY

AS WE MOVE BEYOND CLASSICAL PHYSICS, WE ENTER THE REALM OF MODERN PHYSICS, WHICH ENCOMPASSES QUANTUM
MECHANICS AND RELATIVITY. THESE THEORIES WERE DEVELOPED IN THE EARLY 20TH CENTURY TO EXPLAIN PHENOMENA THAT



CLASSICAL PHYSICS COULD NOT ACCOUNT FOR, PARTICULARLY AT VERY SMALL SCALES (QUANTUM MECHANICS) AND VERY
HIGH SPEEDS OR STRONG GRAVITATIONAL FIELDS (RELATIVITY).

QUANTUM MECHANICS REVOLUTIONIZES OUR UNDERSTANDING OF MATTER AND ENERGY AT THE ATOMIC AND SUBATOMIC LEVELS.
HERE, PARTICLES EXHIBIT WAVE-PARTICLE DUALITY, MEANING THEY CAN BEHAVE AS BOTH WAVES AND PARTICLES. CONCEPTS
LIKE QUANTIZATION — WHERE ENERGY, MOMENTUM, AND OTHER QUANTITIES ARE RESTRICTED TO DISCRETE VALUES — AND
SUPERPOSITION — WHERE A QUANTUM SYSTEM CAN EXIST IN MULTIPLE STATES SIMULTANEOUSLY UNTIL MEASURED — ARE
FUNDAMENTAL. THE FAMOUS UNCERTAINTY PRINCIPLE, ARTICULATED BY \X/ERNER HEISENBERG, STATES THAT IT'S IMPOSSIBLE TO
KNOW BOTH THE EXACT POSITION AND THE EXACT MOMENTUM OF A PARTICLE AT THE SAME TIME. QUANTUM MECHANICS
UNDERPINS MUCH OF MODERN TECHNOLOGY, INCLUDING LASERS, TRANSISTORS, AND THE DEVELOPMENT OF QUANTUM COMPUTERS.

ALBERT EINSTEIN'S THEORIES OF SPECIAL AND GENERAL RELATIVITY TRANSFORMED OUR UNDERSTANDING OF SPACE, TIME,
GRAVITY, AND THE UNIVERSE. SPECIAL RELATIVITY, PUBLISHED IN ]905, DEALS WITH SPACE AND TIME IN THE ABSENCE OF
GRAVITY. |T INTRODUCED CONCEPTS LIKE TIME DILATION AND LENGTH CONTRACTION, SHOWING THAT SPACE AND TIME ARE NOT
ABSOLUTE BUT ARE RELATIVE TO THE OBSERVER'S MOTION. THE MOST FAMOUS OUTCOME IS E:MC2, THE EQUATION STATING
THAT MASS AND ENERGY ARE EQUIVALENT AND INTERCHANGEABLE, A PRINCIPLE FUNDAMENTAL TO NUCLEAR ENERGY AND
ASTROPHYSICS.

GENERAL RELATIVITY, PUBLISHED IN 191 5, EXTENDS SPECIAL RELATIVITY TO INCLUDE GRAVITY. [T DESCRIBES GRAVITY NOT AS
A FORCE, BUT AS A CURVATURE OF SPACETIME CAUSED BY MASS AND ENERGY. MASSIVE OBJECTS WARP THE FABRIC OF
SPACETIME AROUND THEM, AND THIS CURVATURE DICTATES HOW OTHER OBJECTS MOVE. THIS THEORY EXPLAINS PHENOMENA
LIKE THE BENDING OF STARLIGHT AROUND MASSIVE OBJECTS AND THE EXISTENCE OF BLACK HOLES. RESEARCH INTO RELATIVITY
CONTINUES TO EXPAND OUR COSMOLOGICAL HORIZONS, WITH AMERICAN ASTROPHYSICISTS PLAYING A LEADING ROLE IN
OBSERVATIONAL AND THEORETICAL STUDIES OF THE UNIVERSE.

THe APPLICATION oF Core PHYsICS PRrINCIPLES IN THE USA

THE IMPACT OF CORE PHYSICS PRINCIPLES IN THE USA IS PROFOUND AND PERVASIVE. IN ACADEMIA, UNIVERSITIES AND RESEARCH
INSTITUTIONS ACROSS THE NATION RIGOROUSLY TEACH THESE FOUNDATIONAL CONCEPTS, NURTURING THE NEXT GENERATION OF
SCIENTISTS AND ENGINEERS. FROM INTRODUCTORY PHYSICS COURSES THAT INTRODUCE STUDENTS TO NEWTON'S LAWS AND
THERMODYNAMICS TO ADVANCED GRADUATE PROGRAMS DELVING INTO QUANTUM FIELD THEORY AND COSMOLOGY, THE
EDUCATIONAL LANDSCAPE IN THE USA IS ROBUST.

INDUSTRY HEAVILY RELIES ON THESE PRINCIPLES. THE AEROSPACE INDUSTRY, FOR EXAMPLE, UTILIZES CLASSICAL MECHANICS FOR
ORBITAL CALCULATIONS AND AERODYNAMICS, WHILE THERMODYNAMICS IS ESSENTIAL FOR ENGINE DESIGN. THE SEMICONDUCTOR
INDUSTRY IS BUILT UPON THE PRINCIPLES OF QUANTUM MECHANICS, ENABLING THE CREATION OF MICROPROCESSORS AND
ELECTRONIC DEVICES THAT POWER OUR DIGITAL WORLD. THE ENERGY SECTOR, WHETHER DEALING WITH FOSSIL FUELS, NUCLEAR
POWER, OR RENEW ABLE SOURCES LIKE SOLAR AND WIND, IS DEEPLY ROOTED IN THERMODYNAMICS AND ELECTROMAGNETISM.

INNOVATION OFTEN STEMS FROM A DEEP UNDERSTANDING AND NOVEL APPLICATION OF THESE FUNDAMENTAL LAWS. MEDICAL
IMAGING TECHNOLOGIES LIKE MRI AND PET SCANS ARE DIRECT OUTGROW THS OF ELECTROMAGNETIC PRINCIPLES AND NUCLEAR
PHYSICS. MATERIALS SCIENCE RESEARCH, AIMING TO DEVELOP NEW MATERIALS WITH SPECIFIC PROPERTIES, FREQUENTLY
REQUIRES A QUANTUM MECHANICAL UNDERSTANDING OF ATOMIC AND MOLECULAR INTERACTIONS. EVEN IN FIELDS LIKE FINANCE,
COMPLEX MODELING OFTEN EMPLOYS MATHEMATICAL TECHNIQUES DERIVED FROM PHYSICS PRINCIPLES.

FURTHERMORE, THE UNDERSTANDING OF CORE PHYSICS PRINCIPLES FUELS OUR EXPLORATION OF THE COSMOS. AMERICAN SPACE
AGENCIES AND OBSERVATORIES UTILIZE THE LAWS OF GRAVITY AND RELATIVITY TO LAUNCH MISSIONS, STUDY DISTANT
GALAXIES, AND SEARCH FOR EXOPLANETS. THE ONGOING PURSUIT OF KNOWLEDGE IN PHYSICS IN THE USA NOT ONLY DRIVES
TECHNOLOGICAL ADVANCEMENT BUT ALSO ENRICHES OUR FUNDAMENTAL UNDERSTANDING OF EXISTENCE ITSELF, SOLIDIFYING ITS
IMPORTANCE IN BOTH PRACTICAL AND PHILOSOPHICAL SPHERES.

Q: WHAT ARE THE MOST FUNDAMENTAL CORE PHYSICS PRINCIPLES TAUGHT IN USA
HIGH SCHOOLS?

A: IN USA HIGH SCHOOLS, THE MOST FUNDAMENTAL CORE PHYSICS PRINCIPLES TYPICALLY TAUGHT INCLUDE NEWTON'S LAWS
OF MOTION, THE PRINCIPLES OF ENERGY CONSERVATION, BASIC CONCEPTS OF ELECTRICITY AND MAGNETISM (LIKE STATIC
CHARGES AND SIMPLE CIRCUITS), AND AN INTRODUCTION TO WAVES AND LIGHT. OFTEN, AN OVERVIEW OF ATOMIC STRUCTURE
AND PERHAPS A GLIMPSE INTO THE EARLY IDEAS OF MODERN PHYSICS LIKE EINSTEIN'S RELATIVITY ARE ALSO COVERED.



Q: How DO CORE PHYSICS PRINCIPLES INFLUENCE TECHNOLOGICAL ADVANCEMENTS IN
THE USA?P

A: CORE PHYSICS PRINCIPLES ARE THE BEDROCK OF TECHNOLOGICAL ADVANCEMENTS IN THE USA. For INSTANCE, PRINCIPLES OF
ELECTROMAGNETISM ENABLE THE DEVELOPMENT OF EVERYTHING FROM SMARTPHONES AND HIGH-SPEED INTERNET TO ADVANCED
MEDICAL EQUIPMENT LIKE MRI| MACHINES. QUANTUM MECHANICS IS CRUCIAL FOR THE SEMICONDUCTOR INDUSTRY, POWERING
COMPUTERS AND ELECTRONICS. THERMODYNAMICS DRIVES INNOVATION IN ENERGY PRODUCTION, ENGINE EFFICIENCY, AND HVAC
SYSTEMS. CLASSICAL MECHANICS IS INDISPENSABLE FOR DESIGNING VEHICLES, AIRCRAFT, AND INFRASTRUCTURE.

Q: ARE THERE SPECIFIC AREAS OF PHYSICS RESEARCH IN THE USA THAT HEAVILY RELY
ON CORE PRINCIPLES?

A: YES/ VIRTUALLY ALL AREAS OF PHYSICS RESEARCH IN THE USA HEAVILY RELY ON CORE PRINCIPLES. FOR EXAMPLE,
ASTROPHYSICS RELIES ON GRAVITY AND RELATIVITY TO UNDERSTAND STARS AND GALAXIES. PARTICLE PHYSICS USES
QUANTUM MECHANICS TO STUDY FUNDAMENTAL PARTICLES AND FORCES. CONDENSED MATTER PHYSICS APPLIES QUANTUM
MECHANICS AND THERMODYNAMICS TO UNDERSTAND THE PROPERTIES OF SOLIDS AND DEVELOP NEW MATERIALS. ENERGY
RESEARCH, FROM FUSION TO RENEWABLES, IS DEEPLY ROOTED IN THERMODYNAMICS AND ELECTROMAGNETISM.

Q: WHAT IS THE ROLE OF CORE PHYSICS PRINCIPLES IN UNDERSTANDING RENEW ABLE
ENERGY TECHNOLOGIES IN THE USA?

A: CORE PHYSICS PRINCIPLES ARE ABSOLUTELY CRITICAL FOR UNDERSTANDING AND ADVANCING RENEW ABLE ENERGY
TECHNOLOGIES IN THE USA. FOR SOLAR POWER, PRINCIPLES OF QUANTUM MECHANICS (PHOTOVOLTAIC EFFECT) AND
ELECTROMAGNETISM ARE KEY TO HOW SOLAR PANELS CONVERT LIGHT INTO ELECTRICITY. FOR WIND POWER, CLASSICAL
MECHANICS (AERODYNAMICS, ROTATIONAL DYNAMICS) AND THERMODYNAMICS ARE VITAL FOR DESIGNING EFFICIENT TURBINES AND
UNDERSTANDING ENERGY CONVERSION. HYDROELECTRIC POWER ALSO RELIES ON CLASSICAL MECHANICS AND FLUID DYNAMICS.

Q: How ARE THE CONCEPTS OF ENERGY AND ITS CONSERVATION EMPHASIZED WITHIN
CORE PHYSICS PRINCIPLES IN THE USA?

A: THE CONCEPT OF ENERGY AND ITS CONSERVATION IS A CENTRAL PILLAR WITHIN CORE PHYSICS PRINCIPLES TAUGHT IN THE
USA, PARTICULARLY THROUGH THE FIRST LAW OF THERMODYNAMICS. STUDENTS LEARN THAT ENERGY CANNOT BE CREATED OR
DESTROYED, ONLY TRANSFORMED FROM ONE FORM TO ANOTHER (E.G.l KINETIC TO POTENTIAL, CHEMICAL TO THERMAL). THis
PRINCIPLE IS APPLIED ACROSS MECHANICS, ELECTRICITY, AND THERMAL PHYSICS TO ANALYZE SYSTEMS AND PREDICT BEHAVIOR,
HIGHLIGHTING ITS UNIVERSAL APPLICABILITY.

Q: WHAT ARE SOME EXAMPLES OF HOW GENERAL RELATIVITY IS APPLIED OR STUDIED IN
THE USA?

A: GENERAL RELATIVITY IS PRIMARILY STUDIED IN THE USA THROUGH THEORETICAL RESEARCH AND OBSERVATIONAL
ASTRONOMY. AMERICAN INSTITUTIONS ARE AT THE FOREFRONT OF STUDYING PHENOMENA PREDICTED BY GENERAL RELATIVITY,
SUCH AS BLACK HOLES, GRAVITATIONAL WAVES (DETECTED BY L|GO, A US-LED COLLABOEATION)/ AND THE EXPANSION OF
THE UNIVERSE. W/HILE DIRECT TECHNOLOGICAL APPLICATIONS ARE LESS COMMON THAN WITH OTHER PRINCIPLES, UNDERSTANDING
RELATIVITY IS CRUCIAL FOR HIGH-PRECISION TECHNOLOGIES LIKE GPS, WHICH MUST ACCOUNT FOR RELATIVISTIC EFFECTS.

QZ How DOES QUANTUM MECHANICS , A CORE PHYSICS PRINCIPLE, IMPACT THE
DEVELOPMENT OF NEW COMMUNICATION TECHNOLOGIES IN THE USAP

A: QUANTUM MECHANICS IS INCREASINGLY IMPACTING NEW COMMUNICATION TECHNOLOGIES IN THE USA. BEYOND THE
QUANTUM MECHANICS THAT UNDERPINS CURRENT SEMICONDUCTOR-BASED ELECTRONICS (\X/HICH ARE FUNDAMENTAL TO ALL
DIGITAL COMMUNICATION), RESEARCH IS PROGRESSING IN QUANTUM COMMUNICATION, WHICH PROMISES ULTRA-SECURE DATA



TRANSMISSION USING PRINCIPLES LIKE QUANTUM ENTANGLEMENT. QUANTUM COMPUTING, ALSO BASED ON QUANTUM MECHANICS,
HAS THE POTENTIAL TO REVOLUTIONIZE COMPUTATIONAL POWER, WHICH WILL INDIRECTLY IMPACT FUTURE COMMUNICATION
CAPABILITIES.
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