PHYSICS VS ASTROPHYSICS

UNDERSTANDING THE NUANCES: PHYSICS VS ASTROPHYSICS

PHYSICS VS ASTROPHYSICS, A COMMON POINT OF CURIOSITY FOR BUDDING SCIENTISTS AND SEASONED STARGAZERS ALIKE,
DELVES INTO THE FUNDAMENTAL NATURE OF THE UNIVERSE AND ITS GRANDEST PHENOMENA. \WHILE OFTEN USED
INTERCHANGEABLY IN CASUAL CONVERSATION, THESE TWO SCIENTIFIC DISCIPLINES, THOUGH DEEPLY INTERTWINED, POSSESS
DISTINCT FOCUSES AND METHODOLOGIES. PHYSICS PROVIDES THE FOUNDATIONAL RULES AND PRINCIPLES THAT GOVERN ALL
MATTER AND ENERGY, ESSENTIALLY THE “HOW"” AND “WHY" OF EXISTENCE ON ANY SCALE. ASTROPHYSICS, ON THE OTHER
HAND, APPLIES THESE PHYSICAL LAWS TO ASTRONOMICAL OBJECTS AND THE COSMOS AS A WHOLE, EXPLORING THE “WHERE”
AND “WHAT" OF CELESTIAL BODIES. THIS ARTICLE WILL ILLUMINATE THE CORE CONCEPTS, KEY DIFFERENCES, AND REMARKABLE
OVERLAPS BETWEEN PHYSICS AND ASTROPHYSICS, GUIDING YOU THROUGH THEIR RESPECTIVE DOMAINS AND THE SPECTACULAR
COSMIC QUESTIONS THEY SEEK TO ANSWER. W/E WILL EXPLORE THE FOUNDATIONAL PRINCIPLES OF PHYSICS, THE VAST
OBSERVATIONAL REALM OF ASTROPHYSICS, AND HOW THESE TWO FIELDS COLLABORATE TO EXPAND OUR UNDERSTANDING OF
THE UNIVERSE.
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WHAT IS PHYSICS?

AT ITS HEART, PHYSICS IS THE SCIENTIFIC STUDY OF MATTER AND ENERGY AND THEIR INTERACTIONS. |T SEEKS TO UNDERSTAND
THE FUNDAMENTAL CONSTITUENTS OF THE UNIVERSE, FROM THE SMALLEST SUBATOMIC PARTICLES TO THE VASTNESS OF
SPACETIME. PHYSICISTS STRIVE TO UNCOVER THE UNDERLYING LAWS AND PRINCIPLES THAT GOVERN THE BEHAVIOR OF
EVERYTHING WE CAN OBSERVE AND EVEN THAT WHICH WE CANNOT DIRECTLY PERCEIVE. |IT'S ABOUT THE BASIC BUILDING BLOCKS
OF REALITY AND THE FORCES THAT SHAPE THEM. THINK OF IT AS THE ULTIMATE INSTRUCTION MANUAL FOR THE UNIVERSE,
EXPLAINING HOW THINGS WORK AT THEIR MOST ELEMENTAL LEVEL.

THIS DISCIPLINE IS DRIVEN BY A RELENTLESS PURSUIT OF KNOWLEDGE, OFTEN INVOLVING RIGOROUS MATHEMATICAL
FRAMEWORKS AND ABSTRACT REASONING. PHYSICISTS FORMULATE THEORIES, CONDUCT EXPERIMENTS, AND ANALYZE DATA TO
VALIDATE OR REFINE OUR UNDERSTANDING OF NATURAL PHENOMENA. WHETHER IT’'S EXPLAINING WHY AN APPLE FALLS FROM A



TREE OR HOW LIGHT BENDS AROUND A MASSIVE OBJECT, PHYSICS PROVIDES THE EXPLANATORY POWER. [T°S THE BEDROCK UPON
WHICH MUCH OF MODERN SCIENCE AND TECHNOLOGY IS BUILT, FROM THE TRANSISTORS IN OUR SMARTPHONES TO THE MEDICAL
IMAGING DEVICES THAT SAVE LIVES.

THE PILLARS oF PHYSICS

THE FIELD OF PHYSICS IS OFTEN CONSIDERED TO REST UPON SEVERAL FOUNDATIONAL PILLARS. THESE ARE THE OVERARCHING
THEORIES AND CONCEPTS THAT HAVE BEEN DEVELOPED OVER CENTURIES AND CONTINUE TO BE REFINED AND EXPANDED.
UNDERSTANDING THESE PILLARS IS CRUCIAL TO GRASPING THE ESSENCE OF PHYSICS.

e CLASSICAL MECHANICS: THIS DEALS WITH THE MOTION OF MACROSCOPIC OBJECTS, FROM THE TRAJECTORY OF A
BASEBALL TO THE ORBITS OF PLANETS. ISAAC NEWTON'S LAWS OF MOTION AND UNIVERSAL GRAVITATION ARE
CORNERSTONES OF CLASSICAL MECHANICS.

¢ THERMODYNAMICS AND STATISTICAL MECHANICS: THESE BRANCHES EXPLORE HEAT, WORK, ENERGY, AND THE BEHAVIOR
OF SYSTEMS WITH A LARGE NUMBER OF PARTICLES. THEY EXPLAIN PHENOMENA LIKE WHY A HOT CUP OF COFFEE COOLS
DOWN OR HOW ENGINES \WORK.

o ELECTROMAGNETISM: THIS FIELD INVESTIGATES ELECTRIC CHARGES, CURRENTS, AND MAGNETIC FIELDS, ALONG WITH THEIR
INTERACTIONS. IT'S THE SCIENCE BEHIND ELECTRICITY, MAGNETISM, LIGHT, AND RADIO WAVES.

L QUANTUM MECHANICS: THIS REVOLUTIONARY THEORY DESCRIBES THE BEHAVIOR OF MATTER AND ENERGY AT THE
ATOMIC AND SUBATOMIC LEVELS. |T INTRODUCES CONCEPTS LIKE WAVE-PARTICLE DUALITY AND QUANTUM
ENTANGLEMENT, WHICH DEFY CLASSICAL INTUITION.

e RELATIVITY: ALBERT EINSTEIN'S THEORIES OF SPECIAL AND GENERAL RELATIVITY REVOLUTIONIZED OUR UNDERSTANDING
OF SPACE, TIME, GRAVITY, AND THE UNIVERSE AT LARGE SCALES. SPECIAL RELATIVITY DEALS WITH THE RELATIONSHIP
BETWEEN SPACE AND TIME, WHILE GENERAL RELATIVITY DESCRIBES GRAVITY AS THE CURVATURE OF SPACETIME.

BRANCHES oF PHYsICS

W/ ITHIN THESE BROAD PILLARS, PHYSICS BRANCHES OUT INTO NUMEROUS SPECIALIZED AREAS, EACH FOCUSING ON SPECIFIC
PHENOMENA OR SCALES. THESE SUB-DISCIPLINES ALLOW PHYSICISTS TO DELVE DEEPLY INTO PARTICULAR ASPECTS OF THE
UNIVERSE.

o PARTICLE PHYSICS: THE STUDY OF THE FUNDAMENTAL CONSTITUENTS OF MATTER AND THE FORCES THAT GOVERN THEIR
INTERACTIONS. THIS INVOLVES EXPLORING PARTICLES LIKE QUARKS, LEPTONS, AND BOSONS.

o CONDENSED MATTER PHYSICS: INVESTIGATES THE MACROSCOPIC AND EMERGENT PROPERTIES OF MATTER, PARTICULARLY
IN THE SOLID AND LIQUID PHASES. THIS INCLUDES THE STUDY OF SUPERCONDUCTORS AND SEMICONDUCTORS.

o AToMIC, MOLECULAR, AND OPTICAL PHYsICS (AMO): FOCUSES ON ATOMS, MOLECULES, THEIR ELECTRONIC
STRUCTURE, AND HOW THEY INTERACT WITH LIGHT.

* NUCLEAR PHYSICS: STUDIES THE NUCLEUS OF ATOMS, INCLUDING NUCLEAR REACTIONS, RADIOACTIVITY, AND NUCLEAR
ENERGY.

® BIOPHYSICS: APPLIES THE PRINCIPLES AND TECHNIQUES OF PHYSICS TO UNDERSTAND BIOLOGICAL SYSTEMS AND
PROCESSES.



WHAT IS ASTROPHYSICS?

ASTROPHYSICS IS A SCIENTIFIC DISCIPLINE THAT APPLIES THE PRINCIPLES AND METHODS OF PHYSICS TO STUDY CELESTIAL
OBJECTS AND PHENOMENA. INSTEAD OF CONDUCTING EXPERIMENTS IN A CONTROLLED LABORATORY SETTING, ASTROPHYSICISTS
OBSERVE THE UNIVERSE, GATHERING DATA FROM STARS, PLANETS, GALAXIES, NEBULAE, AND THE VAST COSMIC VOIDS BETWEEN
THEM. THEIR LABORATORY IS THE COSMOS ITSELF, A GRAND AND AWE-INSPIRING EXPANSE FILLED WITH COUNTLESS NATURAL
EXPERIMENTS PLAYING OUT OVER BILLIONS OF YEARS.

THIS FIELD SEEKS TO ANSWER FUNDAMENTAL QUESTIONS ABOUT THE ORIGIN, EVOLUTION, AND ULTIMATE FATE OF THE UNIVERSE.
[T EXPLORES HOW STARS ARE BORN AND DIE, HOW GALAXIES FORM AND INTERACT, THE NATURE OF BLACK HOLES AND NEUTRON
STARS, AND THE VERY LARGE-SCALE STRUCTURE OF THE COSMOS. ASTROPHYSICS IS A TESTAMENT TO HUMAN CURIOSITY,
PUSHING THE BOUNDARIES OF OUR KNOWLEDGE BY EXAMINING THE MOST EXTREME ENVIRONMENTS AND THE MOST POWERFUL
FORCES IN EXISTENCE.

THe CosMIC LABORATORY

THE UNIVERSE PRESENTS A UNIQUE LABORATORY FOR SCIENTIFIC INQUIRY. UNLIKE A TERRESTRIAL LAB WHERE VARIABLES CAN BE
PRECISELY CONTROLLED, ASTROPHYSICISTS MUST WORK WITH THE INFORMATION THEY CAN COLLECT REMOTELY. THIS OFTEN
INVOLVES OBSERVING OBJECTS THAT ARE INCREDIBLY DISTANT, ANCIENT, AND SUBJECTED TO CONDITIONS FAR BEYOND ANYTHING
REPRODUCIBLE ON EARTH.

THE "EXPERIMENTS” IN ASTROPHYSICS ARE THE NATURAL PROCESSES THAT OCCUR THROUGHOUT THE UNIVERSE. THE EXPLOSION
OF A SUPERNOVA, THE GRAVITATIONAL DANCE OF BINARY STARS, THE COLLISION OF GALAXIES — THESE ARE ALL COSMIC
EVENTS THAT ASTROPHYSICISTS STUDY TO UNDERSTAND PHYSICAL LAWS IN EXTREME CONDITIONS. THE DATA COLLECTED
FROM TELESCOPES, BOTH GROUND-BASED AND SPACE-BASED, ALONG WITH SOPHISTICATED DETECTORS FOR GRAVITATIONAL
WAVES AND COSMIC RAYS, ARE THE TOOLS THAT ALLOW ASTROPHYSICISTS TO INTERPRET THESE EVENTS AND GLEAN INSIGHTS
INTO THE FUNDAMENTAL \WORKINGS OF NATURE.

Key AREAS OF ASTROPHYSICAL STUDY

ASTROPHYSICS ENCOMPASSES A BREATHTAKING RANGE OF SUBJECTS, EACH OFFERING A GLIMPSE INTO DIFFERENT FACETS OF THE
UNIVERSE.

® STELLAR ASTROPHYSICS: THE STUDY OF STARS, INCLUDING THEIR FORMATION, LIFE CYCLES, INTERNAL STRUCTURE, AND
EVENTUAL DEMISE. THIS INVOLVES UNDERSTANDING NUCLEAR FUSION, STELLAR EVOLUTION, AND PHENOMENA LIKE WHITE
DWARFS, NEUTRON STARS, AND SUPERNOV AE.

® GALACTIC ASTRONOMY: FOCUSES ON THE STRUCTURE, FORMATION, AND EVOLUTION OF GALAXIES, INCLUDING OUR
OWN MILKY WAY. |T EXAMINES TOPICS SUCH AS STAR FORMATION WITHIN GALAXIES, THE ROLE OF DARK MATTER, AND
THE DYNAMICS OF GALACTIC MERGERS.

® EXTRAGALACTIC ASTRONOMY: DEALS WITH OBJECTS OUTSIDE OF OUR OWN GALAXY , EXPLORING THE DIVERSITY OF
GALAXIES, QUASARS, ACTIVE GALACTIC NUCLEI, AND THE LARGE-SCALE STRUCTURE OF THE UNIVERSE.

e COSMOLOGY: THE STUDY OF THE ORIGIN, EVOLUTION, AND ULTIMATE FATE OF THE UNIVERSE AS A \WHOLE. THIS FIELD
INVESTIGATES THE BIG BANG, COSMIC MICROWAVE BACKGROUND RADIATION, DARK MATTER, DARK ENERGY, AND THE
EXPANSION OF THE UNIVERSE.

® PLANETARY SCIENCE: W/HILE OFTEN A DISTINCT FIELD, IT HEAVILY RELIES ON ASTROPHYSICS PRINCIPLES TO STUDY
PLANETS, MOONS, ASTEROIDS, AND COMETS WITHIN SOLAR SYSTEMS, BOTH OUR OWN AND OTHERS.



® HIGH-ENERGY ASTROPHYSICS: INVESTIGATES PHENOMENA INVOLVING EXTREMELY ENERGETIC PARTICLES AND RADIATION,
SUCH AS GAMMA-RAY BURSTS, BLACK HOLES, AND ACTIVE GALACTIC NUCLEL.

THE INTERPLAY: PHYSICS AND ASTROPHYSICS

THE RELATIONSHIP BETWEEN PHYSICS AND ASTROPHYSICS IS NOT ONE OF STRICT SEPARATION BUT RATHER OF PROFOUND
SYNERGY. PHYSICS PROVIDES THE THEORETICAL FRAMEWORK AND THE FUNDAMENTAL LAWS, WHILE ASTROPHYSICS APPLIES
THESE LAWS TO THE VAST, OFTEN EXTREME, COSMIC ARENA. \WITHOUT THE PRINCIPLES OF PHYSICS — SUCH AS
ELECTROMAGNETISM, QUANTUM MECHANICS, AND GENERAL RELATIVITY — ASTROPHYSICS WOULD LACK THE TOOLS TO
INTERPRET OBSERVATIONS AND DEVELOP THEORIES ABOUT CELESTIAL BODIES. CONVERSELY, THE UNIVERSE ITSELF SERVES AS A
UNIQUE LABORATORY THAT TESTS AND OFTEN PUSHES THE BOUNDARIES OF OUR PHYSICAL THEORIES, LEADING TO NEW
DISCOVERIES AND REFINEMENTS IN PHYSICS.

For INSTANCE, THE STUDY OF BLACK HOLES, A CORNERSTONE OF ASTROPHYSICS, IS DEEPLY ROOTED IN EINSTEIN'S THEORY OF
GENERAL RELATIVITY. UNDERSTANDING THE FUSION PROCESSES WITHIN STARS, CRUCIAL FOR STELLAR ASTROPHYSICS, RELIES
HEAVILY ON NUCLEAR PHYSICS. THE MYSTERIOUS NATURE OF DARK MATTER AND DARK ENERGY, CENTRAL TO MODERN
COSMOLOGY, CHALLENGES AND INSPIRES NEW THEORETICAL DEVELOPMENTS IN PARTICLE PHYSICS. IT's A DYNAMIC, RECIPROCAL
RELATIONSHIP WHERE ADVANCEMENTS IN ONE FIELD INEVITABLY FUEL PROGRESS IN THE OTHER.

THIS INTERPLAY IS EVIDENT IN HOW ASTROPHYSICISTS USE PHYSICAL MODELS TO PREDICT PHENOMENA AND THEN OBSERVE THE
UNIVERSE TO SEE IF THOSE PREDICTIONS HOLD TRUE. W/HEN OBSERVATIONS DEVIATE FROM PREDICTIONS, IT OFTEN SIGNALS THE
NEED FOR NEW PHYSICS OR A DEEPER UNDERSTANDING OF EXISTING LAWS IN EXOTIC CONDITIONS. THE UNIVERSE, IN ITS IMMENSE
COMPLEXITY, IS THE ULTIMATE TESTING GROUND FOR OUR MOST FUNDAMENTAL SCIENTIFIC IDEAS.

TooLs oF THE TRADE: OBSERVATION VS. EXPERIMENTATION

A KEY DISTINCTION BETWEEN PURE PHYSICS AND ASTROPHYSICS LIES IN THEIR PRIMARY METHODOLOGIES. PHYSICISTS OFTEN
RELY ON CONTROLLED LABORATORY EXPERIMENTS TO TEST HYPOTHESES. THEY CAN MANIPULATE VARIABLES, ISOLATE
PHENOMENA, AND GATHER PRECISE MEASUREMENTS UNDER SPECIFIC CONDITIONS. THIS EXPERIMENTAL APPROACH ALLOWS FOR
DIRECT VALIDATION OF THEORETICAL PREDICTIONS.

ASTROPHYSICISTS, HOWEVER, PRIMARILY DEPEND ON OBSERVATION. THEIR “"EXPERIMENTS” ARE THE NATURAL PROCESSES OF
THE UNIVERSE. THEY USE A VARIETY OF SOPHISTICATED INSTRUMENTS TO DETECT AND ANALYZE ELECTROMAGNETIC RADIATION
(LIGHT/ RADIO WAVES, X‘RAYS/ GAMMA EAYS), NEUTRINOS, AND GRAVITATIONAL WAVES EMANATING FROM DISTANT OBJECTS.
TELESCOPES, SPECTROGRAPHS, INTERFEROMETERS, AND SPACE PROBES ARE THEIR ESSENTIAL TOOLS. W/HILE DIRECT
MANIPULATION OF CELESTIAL OBJECTS IS IMPOSSIBLE, CLEVER OBSERVATIONAL STRATEGIES AND SOPHISTICATED DATA
ANALYSIS ALLOW THEM TO INFER PHYSICAL PROPERTIES AND TEST THEORETICAL MODELS. FOR EXAMPLE, OBSERVING THE
SPECTRUM OF LIGHT FROM A STAR REVEALS ITS CHEMICAL COMPOSITION, TEMPERATURE, AND VELOCITY, PROVIDING CRUCIAL
DATA FOR ASTROPHYSICAL MODELS.

THIS RELIANCE ON OBSERVATION MEANS THAT ASTROPHYSICS OFTEN DEALS WITH INTERPRETATION AND INFERENCE. SCIENTISTS
MUST CAREFULLY CONSIDER ALL POSSIBLE EXPLANATIONS FOR OBSERVED PHENOMENA AND USE THE PRINCIPLES OF PHYSICS TO
BUILD COHERENT MODELS. SOMETIMES, THEORETICAL PHYSICISTS WILL PROPOSE NEW MODELS OR PARTICLES BASED ON
OBSERVED ASTROPHYSICAL ANOMALIES, AND THEN EXPERIMENTAL PHYSICISTS WILL TRY TO DEVISE EXPERIMENTS TO DETECT
THEM, SHOWCASING THE COLLABORATIVE NATURE OF SCIENCE.



CAREER PATHS AND FUTURE FRONTIERS

BOTH PHYSICS AND ASTROPHYSICS OFFER INCREDIBLY REWARDING AND INTELLECTUALLY STIMULATING CAREER PATHS. FOR
THOSE DRAWN TO FUNDAMENTAL UNDERSTANDING AND PROBLEM-SOLVING, A BACKGROUND IN PHYSICS CAN LEAD TO CAREERS IN
RESEARCH, ACADEMIA, AND DIVERSE INDUSTRIES LIKE TECHNOLOGY, FINANCE, AND ENGINEERING. THE ANALYTICAL AND
QUANTITATIVE SKILLS HONED IN PHYSICS ARE HIGHLY VALUED ACROSS MANY SECTORS.

ASTROPHYSICS GRADUATES CAN PURSUE CAREERS IN ASTRONOMICAL RESEARCH, DATA ANALYSIS, INSTRUMENT DEVELOPMENT,
SCIENCE COMMUNICATION, AND EDUCATION. THE ALLURE OF EXPLORING THE COSMOS AND CONTRIBUTING TO OUR
UNDERSTANDING OF THE UNIVERSE DRIVES MANY INTO THIS FIELD. THE FUTURE FRONTIERS ARE VAST AND EXCITING, PROMISING
DISCOVERIES THAT COULD RESHAPE OUR UNDERSTANDING OF REALITY. AREAS LIKE THE SEARCH FOR EXTRATERRESTRIAL LIFE, THE
NATURE OF DARK ENERGY AND DARK MATTER, THE FORMATION OF THE FIRST STARS AND GALAXIES, AND THE POSSIBILITY OF
GRAVITATIONAL WAVE ASTRONOMY ARE PUSHING THE BOUNDARIES OF BOTH PHYSICS AND ASTROPHYSICS, DEMANDING
INNOVATIVE THINKING AND INTERDISCIPLINARY COLLABORATION.

AS OUR OBSERVATIONAL CAPABILITIES CONTINUE TO ADVANCE WITH NEXT-GENERATION TELESCOPES AND DETECTORS, THE
DIALOGUE BETWEEN THEORETICAL PHYSICS AND OBSERVATIONAL ASTROPHYSICS WILL ONLY DEEPEN. \WE STAND ON THE CUSP
OF POTENTIALLY REVOLUTIONARY DISCOVERIES THAT WILL CONTINUE TO BLUR THE LINES BETWEEN THESE FIELDS AND
ILLUMINATE THE PROFOUND MYSTERIES OF THE UNIVERSE.

FREQUENTLY ASkeD QUESTIONS

Q: WHAT IS THE MAIN DIFFERENCE BETWEEN PHYSICS AND ASTROPHYSICS?

A: THE MAIN DIFFERENCE LIES IN THEIR SCOPE AND METHODOLOGY. PHYSICS IS THE FUNDAMENTAL STUDY OF MATTER, ENERGY,
SPACE, AND TIME, SEEKING UNIVERSAL LAWS THROUGH EXPERIMENTATION AND THEORY. ASTROPHYSICS APPLIES THESE PHYSICAL
LAWS TO STUDY CELESTIAL OBJECTS AND PHENOMENA THROUGH OBSERVATION AND THEORETICAL MODELING.

Q: CAN A PHYSICIST BECOME AN ASTROPHYSICIST AND VICE VERSA?

A: ABSOLUTELY. THE FIELDS ARE CLOSELY RELATED, AND MANY PROFESSIONALS TRANSITION BETWEEN THEM. A STRONG
FOUNDATION IN PHYSICS IS ESSENTIAL FOR ASTROPHYSICS, AND ASTROPHYSICAL DISCOVERIES OFTEN INSPIRE NEWW AVENUES OF
RESEARCH IN PHYSICS.

QI \W/HAT KIND OF EDUCATION IS NEEDED FOR ASTROPHYSICS?

A: TYPICALLY, A STRONG UNDERGRADUATE DEGREE IN PHYSICS OR ASTROPHYSICS IS REQUIRED, FOLLOWED BY A MASTER'S OR
PH.D. IN ASTROPHYSICS OR A RELATED FIELD FOR RESEARCH POSITIONS.

QZ ARE THERE ANY OVERLAPS BETWEEN QUANTUM PHYSICS AND ASTROPHYSICS?

A: YES/ THERE ARE SIGNIFICANT OVERLAPS. QUANTUM MECHANICS IS CRUCIAL FOR UNDERSTANDING THE BEHAVIOR OF MATTER
AND ENERGY IN EXTREME ASTROPHYSICAL ENVIRONMENTS, SUCH AS WITHIN STARS, NEUTRON STARS, AND NEAR BLACK HOLES.

QI \WHAT IS THE ROLE OF OBSERVATIONAL DATA IN ASTROPHYSICS?

A: OBSERVATIONAL DATA IS PARAMOUNT IN ASTROPHYSICS. |IT PROVIDES THE RAW INFORMATION ABOUT CELESTIAL OBJECTS
AND PHENOMENA THAT ASTROPHYSICISTS USE TO TEST THEORIES, DISCOVER NEW PHENOMENA, AND UNDERSTAND THE
UNIVERSE'S PROPERTIES.



QZ How DOES GENERAL RELATIVITY APPLY TO ASTROPHYSICS?

A: GENERAL RELATIVITY IS FUNDAMENTAL TO ASTROPHYSICS, PARTICULARLY FOR UNDERSTANDING GRAVITY, THE STRUCTURE
OF SPACETIME, AND PHENOMENA LIKE BLACK HOLES, NEUTRON STARS, GRAVITATIONAL LENSING, AND THE EXPANSION OF THE
UNIVERSE.

QZ \WHAT ARE SOME OF THE BIGGEST UNSOLVED MYSTERIES IN ASTROPHYSICS?

A: SOME OF THE BIGGEST UNSOLVED MYSTERIES INCLUDE THE NATURE OF DARK MATTER AND DARK ENERGY, THE ORIGIN OF THE
UNIVERSE, THE EXISTENCE OF LIFE BEYOND EARTH/ AND THE ULTIMATE FATE OF THE UNIVERSE.

QZ IS IT POSSIBLE TO CONDUCT EXPERIMENTS IN ASTROPHYSICS?

A: WHILE DIRECT EXPERIMENTATION ON CELESTIAL OBJECTS IS IMPOSSIBLE, ASTROPHYSICISTS DESIGN OBSERVATIONAL
STRATEGIES THAT ACT AS EXPERIMENTS, USING THE UNIVERSE ITSELF AS A LABORATORY. THEY ALSO SOMETIMES USE
LABORATORY EXPERIMENTS TO SIMULATE EXTREME ASTROPHYSICAL CONDITIONS.
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