\WAVE SPEED PHYSICS DEFINITION

THE TITLE OF THE ARTICLE WILL BE PROVIDED SEPARATELY.

\WAVE SPEED PHYSICS DEFINITION IS A FUNDAMENTAL CONCEPT THAT DESCRIBES HOW QUICKLY A DISTURBANCE, KNOWN AS A
WAVE, PROPAGATES THROUGH A MEDIUM OR VACUUM. UNDERSTANDING THIS SPEED IS CRUCIAL FOR COMPREHENDING A VAST
ARRAY OF PHYSICAL PHENOMENA , FROM THE RIPPLES ON A POND TO THE PROPAGATION OF LIGHT ACROSS THE UNIVERSE. THIS
ARTICLE DELVES DEEP INTO THE PHYSICS BEHIND W AVE SPEED, EXPLORING ITS DEFINING CHARACTERISTICS, THE FACTORS THAT
INFLUENCE IT, AND ITS DIVERSE APPLICATIONS ACROSS DIFFERENT TYPES OF WAVES. WE WILL DISSECT THE MATHEMATICAL
UNDERPINNINGS, DIFFERENTIATE BETWEEN VARIOUS WAVE TYPES, AND ILLUMINATE HOW WAVE SPEED PLAYS A PIVOTAL ROLE IN
AREAS LIKE ELECTROMAGNETISM, ACOUSTICS, AND SEISMOLOGY. PREPARE TO EMBARK ON A COMPREHENSIVE JOURNEY INTO THE
HEART OF WAVE MOTION AND ITS INTRINSIC SPEED.
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UNDERSTANDING W AVE SPeeD: THE Core CONCEPT

AT ITS HEART, WAVE SPEED IS A MEASURE OF DISTANCE TRAVELED PER UNIT OF TIME BY A POINT ON A WAVE THAT HAS A
SPECIFIC PHASE, SUCH AS A CREST OR A TROUGH. IT'S NOT ABOUT HOW FAST THE INDIVIDUAL PARTICLES OF THE MEDIUM ARE
MOVING, BUT RATHER HOW RAPIDLY THE WAVE DISTURBANCE ITSELF MOVES FORW ARD. THINK OF A STADIUM WAVE: THE
INDIVIDUAL SPECTATORS STAND UP AND SIT DOWN, BUT THE WAVE ITSELF TRAVELS AROUND THE STADIUM MUCH FASTER THAN
ANY SINGLE PERSON CAN MOVE THEIR ARMS. THIS PHENOMENON IS WHAT WE QUANTIFY AS WAVE SPEED.

THIS PROPAGATION SPEED IS A CRITICAL PARAMETER THAT DISTINGUISHES DIFFERENT TYPES OF WAVES AND THEIR BEHAVIORS.
For INSTANCE, THE SPEED OF SOUND IS DISTINCT FROM THE SPEED OF LIGHT, AND THIS DIFFERENCE HAS PROFOUND IMPLICATIONS
FOR HOW WE PERCEIVE THE WORLD. |T'S THE SPEED AT WHICH ENERGY IS TRANSFERRED THROUGH THE MEDIUM WITHOUT A NET
TRANSFER OF MATTER. THE WAVE CARRIES ENERGY FROM ONE POINT TO ANOTHER, AND ITS SPEED DICTATES HOW QUICKLY THIS
ENERGY TRANSFER OCCURS.

UNDERSTANDING THE WAVE SPEED PHYSICS DEFINITION ALSO INVOLVES RECOGNIZING THAT IT'S AN INTRINSIC PROPERTY OF THE
WAVE AND THE MEDIUM IT TRAVELS THROUGH. IT'S NOT A VARIABLE THAT CAN BE ARBITRARILY CHANGED FOR A GIVEN WAVE IN
A SPECIFIC MEDIUM. |NSTEAD, IT'S DETERMINED BY THE PHYSICAL CHARACTERISTICS OF BOTH THE WAVE AND ITS SURROUNDINGS.
THIS INHERENT NATURE MAKES WAVE SPEED A POWERFUL DIAGNOSTIC TOOL IN MANY SCIENTIFIC DISCIPLINES.

Key FACTORS INFLUENCING W AVE SPEED

SEVERAL FUNDAMENTAL PROPERTIES OF THE MEDIUM AND THE WAVE ITSELF GOVERN ITS SPEED. THESE FACTORS ARE NOT
UNIVERSAL FOR ALL WAVE TYPES BUT ARE SPECIFIC TO THE PHYSICAL MECHANISMS BY WHICH THE WAVE IS GENERATED AND



SUSTAINED. FOR MECHANICAL WAVES, WHICH REQUIRE A MEDIUM TO PROPAGATE, PROPERTIES LIKE ELASTICITY AND DENSITY ARE
PARAMOUNT. FOR ELECTROMAGNETIC WAVES, WHICH CAN TRAVEL THROUGH A VACUUM, THE FUNDAMENTAL CONSTANTS OF
THE UNIVERSE PLAY A DETERMINING ROLE.

ELASTIC PROPERTIES OF THE MEDIUM

THE ELASTICITY OF A MEDIUM REFERS TO ITS ABILITY TO RESIST DEFORMATION AND RETURN TO ITS ORIGINAL SHAPE AFTER THE
DISTURBANCE HAS PASSED. A MORE ELASTIC MEDIUM WILL TRANSMIT WAVE ENERGY MORE EFFICIENTLY, LEADING TO A HIGHER

W AVE SPEED. IMAGINE TRYING TO SEND A RIPPLE THROUGH A STIFF SPRING VERSUS A LOOSE, FLOPPY ROPE. THE STIFFER SPRING
WILL TRANSMIT THE DISTURBANCE MUCH FASTER. THIS IS BECAUSE THE RESTORING FORCES IN A MORE ELASTIC MATERIAL ARE
STRONGER, ALLOWING THE WAVE TO PROPAGATE MORE RAPIDLY.

INERTIAL PROPERTIES OF THE MEDIUM (DENSITY)

DENSITY, ON THE OTHER HAND, RELATES TO THE INERTIA OF THE MEDIUM — ITS RESISTANCE TO ACCELERATION. A DENSER MEDIUM
HAS MORE MASS PER UNIT VOLUME, MEANING THAT MORE FORCE IS REQUIRED TO MOVE ITS CONSTITUENT PARTICLES. THis
INCREASED INERTIA TENDS TO SLOW DOWN THE PROPAGATION OF A \WAVE. THEREFORE, FOR MECHANICAL WAVES, A HIGHER
DENSITY GENERALLY RESULTS IN A LOWER WAVE SPEED, ASSUMING ALL OTHER FACTORS REMAIN CONSTANT. IT's A TRADE-OFF
BETWEEN THE PUSH OF ELASTICITY AND THE DRAG OF INERTIA.

TENSION

FOR WAVES TRAVELING ON A STRING OR A MEMBRANE, TENSION IS A CRITICAL FACTOR. HIGHER TENSION MEANS THAT THE
RESTORING FORCES PULLING THE STRING BACK TO ITS EQUILIBRIUM POSITION ARE STRONGER. THIS LEADS TO A FASTER
PROPAGATION OF THE WAVE ALONG THE STRING. A GUITAR STRING THAT IS TUNED TIGHTER WILL PRODUCE A HIGHER-PITCHED
SOUND, WHICH IS RELATED TO THE SPEED OF THE SOUND WAVES IT GENERATES, BUT THE WAVE SPEED ALONG THE STRING ITSELF
IS ALSO INCREASED BY THE HIGHER TENSION.

OTHER MEDIUM-SPECIFIC PROPERTIES

BEYOND THESE GENERAL FACTORS, SPECIFIC TYPES OF WAVES CAN BE INFLUENCED BY OTHER MEDIUM PROPERTIES. For EXAMPLE,
THE SPEED OF SOUND IN A GAS IS SIGNIFICANTLY AFFECTED BY ITS TEMPERATURE AND THE TYPE OF GAS MOLECULES. IN LIQUIDS,
VISCOSITY CAN PLAY A ROLE. FOR LIGHT WAVES TRAVELING THROUGH MATERIALS LIKE GLASS OR WATER, THE REFRACTIVE
INDEX OF THE MATERIAL IS THE KEY PROPERTY DETERMINING THE SPEED OF LIGHT WITHIN IT, WHICH IS ALWAYS SLOWER THAN
THE SPEED OF LIGHT IN A VACUUM.

W/ AVE SPEED IN DIFFERENT MEDIA

THE MEDIUM THROUGH WHICH A WAVE TRAVELS HAS A PROFOUND IMPACT ON ITS SPEED. THIS IS ONE OF THE MOST
FUNDAMENTAL DISTINCTIONS WHEN DISCUSSING THE WAVE SPEED PHYSICS DEFINITION. A WAVE WILL EXHIBIT DIFFERENT SPEEDS
IN DIFFERENT SUBSTANCES, AND OFTEN, EVEN WITHIN THE SAME SUBSTANCE BUT UNDER DIFFERENT CONDITIONS.

SoLips, LiQuiDs, AND GASES

MECHANICAL WAVES, SUCH AS SOUND WAVES, TRAVEL AT DIFFERENT SPEEDS IN SOLIDS, LIQUIDS, AND GASES. GENERALLY,
SOUND TRAVELS FASTEST IN SOLIDS BECAUSE THEIR PARTICLES ARE TIGHTLY PACKED AND STRONGLY BONDED, LEADING TO HIGH
ELASTICITY AND EFFICIENT ENERGY TRANSFER. LIQUIDS ARE NEXT, WITH A MODERATE PARTICLE SPACING AND INTERMOLECULAR
FORCES. GASES HAVE THE SLOWEST SOUND SPEEDS DUE TO THE LARGE DISTANCES BETWEEN PARTICLES AND WEAKER
INTERMOLECULAR FORCES.



V ACUUM VS. MATERIAL MEDIA

A SIGNIFICANT DISTINCTION EXISTS BETWEEN WAVE PROPAGATION IN A VACUUM AND IN A MATERIAL MEDIUM. ELECTROMAGNETIC
WAVES, LIKE LIGHT AND RADIO WAVES, TRAVEL AT THEIR MAXIMUM SPEED, DENOTED BY ICI, IN A VACUUM. W/HEN THESE WAVES
ENTER A MATERIAL MEDIUM, THEY INTERACT WITH THE ATOMS AND MOLECULES OF THAT MEDIUM, WHICH EFFECTIVELY SLOWS
THEM DOWN. THIS REDUCTION IN SPEED IS CHARACTERIZED BY THE REFRACTIVE INDEX OF THE MATERIAL. SOUND WAVES, ON THE
OTHER HAND, CANNOT TRAVEL THROUGH A VACUUM AT ALL; THEY REQUIRE A MEDIUM FOR THEIR MECHANICAL VIBRATIONS.

TEMPERATURE AND PRESSURE EFFECTS

THE SPEED OF CERTAIN WAVES CAN ALSO BE SENSITIVE TO CHANGES IN TEMPERATURE AND PRESSURE. FOR SOUND WAVES IN
GASES, INCREASING TEMPERATURE INCREASES THE KINETIC ENERGY OF THE GAS MOLECULES, LEADING TO FASTER COLLISIONS AND
A HIGHER WAVE SPEED. PRESSURE HAS A LESS SIGNIFICANT EFFECT ON THE SPEED OF SOUND IN IDEAL GASES COMPARED TO
TEMPERATURE, THOUGH IT CAN BE A FACTOR IN MORE COMPLEX SCENARIOS.

MATHEMATICAL REPRESENTATIONS OF W/ AVE SPEED

THE CONCEPT OF WAVE SPEED CAN BE EXPRESSED MATHEMATICALLY, PROVIDING A QUANTITATIVE FRAMEWORK FOR ITS
UNDERSTANDING AND CALCULATION. THESE FORMULAS OFTEN RELATE WAVE SPEED TO OTHER FUNDAMENTAL WAVE PROPERTIES
LIKE FREQUENCY AND WAVELENGTH, OR TO THE PHYSICAL CHARACTERISTICS OF THE MEDIUM.

RELATIONSHIP WITH FREQUENCY AND \W AVELENGTH

ONE OF THE MOST IMPORTANT EQUATIONS IN WAVE PHYSICS IS THE WAVE EQUATION THAT DIRECTLY LINKS SPEED, FREQUENCY,
AND WAVELENGTH: V = FA. HERE, 'V’ REPRESENTS THE WAVE SPEED, ‘B 1S THE FREQUENCY (THE NUMBER OF WAVE CYCLES
PASSING A POINT PER UNIT TIME), AND ‘A’ (LAMBDA) IS THE WAVELENGTH (THE SPATIAL DISTANCE BETWEEN TWO CONSECUTIVE
CORRESPONDING POINTS OF THE WAVE, SUCH AS CRESTS). THIS FUNDAMENTAL RELATIONSHIP TELLS US THAT FOR A GIVEN

W AVE SPEED, IF THE FREQUENCY INCREASES, THE WAVELENGTH MUST DECREASE PROPORTIONALLY, AND VICE VERSA.

DePENDENCE ON MEDIUM PROPERTIES

AS DISCUSSED EARLIER, THE SPEED OF A WAVE IS ALSO DETERMINED BY THE PROPERTIES OF THE MEDIUM. FOR EXAMPLE, THE
SPEED OF A TRANSVERSE WAVE ON A STRING IS GIVEN BY V =[] (T/MMWHERE ‘T’ IS THE TENSION IN THE STRING AND ‘M’ (MU)
IS THE LINEAR MASS DENSITY (MASS PER UNIT LENGTH) OF THE STRING. FOR LONGITUDINAL WAVES LIKE SOUND IN A FLUID, THE
SPEED IS OFTEN EXPRESSED AS V =[] (B/P)WHERE ‘B’ IS THE BULK MODULUS (A MEASURE OF A FLUID'S RESISTANCE TO
COMPRESSION) AND ‘P’ (RHO) IS THE DENSITY OF THE FLUID.

THEe SPeeb oF LIGHT

A SPECIAL CASE IS THE SPEED OF LIGHT IN A VACUUM, A UNIVERSAL CONSTANT DENOTED BY ‘C’. ITS VALUE IS APPROXIMATELY
299,792,458 METERS PER SECOND. THIS SPEED IS NOT DEPENDENT ON THE SOURCE OF THE LIGHT OR THE OBSERVER'S MOTION
AND IS A CORNERSTONE OF EINSTEIN'S THEORY OF SPECIAL RELATIVITY. WHEN LIGHT TRAVELS THROUGH A MEDIUM, ITS SPEED
'V’ IS REDUCED, AND THIS IS QUANTIFIED BY THE REFRACTIVE INDEX ‘N’ OF THE MEDIUM, WHERE N = C/V. THEREFORE, V = C/N.

TypPes oF WAVES AND THEIR SPEeD CHARACTERISTICS

THE WAVE SPEED PHYSICS DEFINITION TAKES ON DIFFERENT NUANCES DEPENDING ON THE TYPE OF WAVE BEING CONSIDERED.



W/ AVES CAN BE BROADLY CATEGORIZED INTO MECHANICAL WAVES AND ELECTROMAGNETIC WAVES, EACH WITH UNIQUE
PROPERTIES GOVERNING THEIR SPEED.

MecHANICAL W AVES

MECHANICAL WAVES, SUCH AS SOUND WAVES, SEISMIC WAVES, AND WAVES ON A STRING, REQUIRE A PHYSICAL MEDIUM TO
PROPAGATE. THEIR SPEEDS ARE DICTATED BY THE ELASTIC AND INERTIAL PROPERTIES OF THAT MEDIUM. FOR INSTANCE:

o SOUND WAVES IN AIR TRAVEL AT ABOUT 343 METERS PER SECOND AT ROOM TEMPERATURE.

SeisMic P-wavVEs (PRIMARY WAVES) TRAVEL THROUGH THE EARTH'S CRUST AT SPEEDS RANGING FROM 5 To 8
KILOMETERS PER SECOND.

SEISMIC S-WAVES (SECONDARY \X/AVES) ARE SLOWER, TYPICALLY RANGING FROM 3 7O 4.5 KILOMETERS PER SECOND.

e W/ AVES ON A STRETCHED STRING DEPEND DIRECTLY ON TENSION AND LINEAR DENSITY, AS SHOWN IN THE EARLIER
FORMULA.

ELECTROMAGNETIC W AVES

ELECTROMAGNETIC WAVES, INCLUDING VISIBLE LIGHT, RADIO WAVES, X‘RAYS, AND GAMMA RAYS, DO NOT REQUIRE A MEDIUM
AND CAN TRAVEL THROUGH THE VACUUM OF SPACE. THEIR SPEED IN A VACUUM IS A CONSTANT, ‘c’. WHEN ELECTROMAGNETIC
WAVES PASS THROUGH A MEDIUM, THEIR SPEED DECREASES DUE TO INTERACTIONS WITH THE CHARGED PARTICLES WITHIN THE
MEDIUM. THIS PHENOMENON IS RESPONSIBLE FOR EFFECTS LIKE REFRACTION AND DISPERSION. DIFFERENT WAVELENGTHS OF
ELECTROMAGNETIC RADIATION WILL TRAVEL AT THE SAME SPEED IN A VACUUM, BUT THEIR SPEEDS CAN VARY IN A MEDIUM IF THE
MEDIUM'S REFRACTIVE INDEX IS W AVELENGTH-DEPENDENT.

OTHER W AVE TYPES

THERE ARE ALSO OTHER TYPES OF WAVES, SUCH AS MATTER WAVES IN QUANTUM MECHANICS, WHOSE “SPEED” IS RELATED TO
THE MOMENTUM OF THE PARTICLE. W/HILE THE CONCEPT OF SPEED IS MORE ABSTRACT HERE, IT STILL QUANTIFIES THE
PROPAGATION OF THE WAVE FUNCTION, WHICH DESCRIBES THE PROBABILITY OF FINDING A PARTICLE IN A CERTAIN LOCATION.

APPLICATIONS oF W/ AVE SPEED IN PHYSICS AND BEYOND

THE STUDY OF WAVE SPEED IS NOT MERELY AN ACADEMIC EXERCISE, IT HAS PROFOUND PRACTICAL IMPLICATIONS ACROSS
NUMEROUS SCIENTIFIC AND TECHNOLOGICAL FIELDS. UNDERSTANDING HOW FAST WAVES TRAVEL ALLOWS US TO DESIGN
SYSTEMS, INTERPRET DATA, AND UNLOCK NEW DISCOVERIES.

TELECOMMUNICATIONS AND ASTRONOMY

THE SPEED OF ELECTROMAGNETIC WAVES IS FUNDAMENTAL TO ALL MODERN TELECOMMUNICATIONS. RADIO WAVES,
MICROWAVES, AND LIGHT ALL TRAVEL AT THE SPEED OF LIGHT, ENABLING INSTANTANEOUS COMMUNICATION ACROSS VAST
DISTANCES ON EARTH AND BETWEEN EARTH AND SPACECRAFT. IN ASTRONOMY , THE FINITE SPEED OF LIGHT MEANS THAT WHEN
WE OBSERVE DISTANT STARS AND GALAXIES, WE ARE LOOKING BACK IN TIME. BY MEASURING THE DISTANCES TO THESE
CELESTIAL OBJECTS AND KNOW!ING THE SPEED OF LIGHT, ASTRONOMERS CAN DETERMINE HOW LONG IT TOOK FOR THEIR LIGHT TO
REACH US, PROVIDING INSIGHTS INTO THE HISTORY OF THE UNIVERSE.



MebicAL IMAGING AND DIAGNOSTICS

ULTRASOUND TECHNOLOGY, WHICH RELIES ON THE REFLECTION OF SOUND WAVES, IS A VITAL DIAGNOSTIC TOOL IN MEDICINE.
BY MEASURING THE TIME IT TAKES FOR ULTRASOUND WAVES TO TRAVEL THROUGH TISSUES AND RETURN AS ECHOES, MEDICAL
PROFESSIONALS CAN CREATE DETAILED IMAGES OF INTERNAL ORGANS AND STRUCTURES. SIMILARLY, THE SPEED OF SEISMIC
WAVES IS USED IN GEOPHYSICS TO MAP THE EARTH'S INTERIOR, REVEALING FAULT LINES, MAGMA CHAMBERS, AND THE
BOUNDARIES OF TECTONIC PLATES.

ENGINEERING AND MATERIAL SCIENCE

IN ENGINEERING, KNOWLEDGE OF WAVE SPEED IS CRUCIAL FOR DESIGNING STRUCTURES THAT CAN WITHSTAND VIBRATIONS AND
FOR UNDERSTANDING THE BEHAVIOR OF MATERIALS UNDER STRESS. FOR INSTANCE, THE SPEED OF SOUND IN A MATERIAL IS USED
TO DETERMINE ITS ELASTIC PROPERTIES, WHICH ARE CRITICAL FOR STRUCTURAL INTEGRITY. IN MATERIAL SCIENCE, STUDYING
HOW WAVES PROPAGATE THROUGH NOVEL MATERIALS CAN REVEAL THEIR INTERNAL STRUCTURE AND PROPERTIES.

ULTIMATELY, THE WAVE SPEED PHYSICS DEFINITION IS A CORNERSTONE OF OUR UNDERSTANDING OF THE PHYSICAL WORLD,
UNDERPINNING EVERY THING FROM THE SOUNDS WE HEAR TO THE WAY WE EXPLORE THE COSMOS.

FREQUENTLY AskeD QUESTIONS

QI \WHAT IS THE PRIMARY DIFFERENCE BETWEEN WAVE SPEED AND PARTICLE SPEED?

A: THE PRIMARY DIFFERENCE IS THAT WAVE SPEED REFERS TO HOW QUICKLY THE DISTURBANCE OR ENERGY OF THE WAVE
PROPAGATES THROUGH A MEDIUM, WHILE PARTICLE SPEED REFERS TO THE VELOCITY OF THE INDIVIDUAL MOLECULES OR ATOMS
WITHIN THAT MEDIUM. PARTICLES IN A MEDIUM OSCILLATE AROUND THEIR EQUILIBRIUM POSITIONS, BUT THEY DO NOT TRAVEL
ALONG WITH THE WAVE.

QI DOES THE SPEED OF A WAVE CHANGE IF ITS AMPLITUDE CHANGES?

A: FOR MOST TYPES OF WAVES IN LINEAR MEDIA, THE SPEED OF THE WAVE IS INDEPENDENT OF ITS AMPLITUDE. THE AMPLITUDE
DETERMINES THE INTENSITY OR ENERGY OF THE WAVE, BUT NOT HOW FAST IT TRAVELS. HO\X/EVERI IN NON-LINEAR MEDIA, THE
SPEED CAN BE AFFECTED BY AMPLITUDE.

QI \W/HY IS THE SPEED OF LIGHT IN A VACUUM A UNIVERSAL CONSTANT?

A: THE SPEED OF LIGHT IN A VACUUM, ,CI, IS A FUNDAMENTAL CONSTANT OF NATURE THAT ARISES FROM THE PROPERTIES OF
SPACETIME ITSELF, AS DESCRIBED BY EINSTEIN'S THEORY OF SPECIAL RELATIVITY. IT IS THE MAXIMUM SPEED AT WHICH
INFORMATION OR ENERGY CAN TRAVEL IN THE UNIVERSE.

QI How DOES THE MEDIUM'S TEMPERATURE AFFECT THE SPEED OF SOUND?

A: THE SPEED OF SOUND IN A GAS INCREASES WITH TEMPERATURE. THIS IS BECAUSE HIGHER TEMPERATURES MEAN GAS
MOLECULES MOVE FASTER AND COLLIDE MORE FREQUENTLY, LEADING TO A MORE EFFICIENT TRANSFER OF THE SOUND WAVE'S
ENERGY.

Q: CAN WAVES TRAVEL WITHOUT A MEDIUM?

A: ELECTROMAGNETIC WAVES, SUCH AS LIGHT AND RADIO WAVES, CAN TRAVEL THROUGH A VACUUM WITHOUT A MEDIUM.
MECHANICAL WAVES, LIKE SOUND WAVES AND WAVES ON A STRING, REQUIRE A PHYSICAL MEDIUM TO PROPAGATE.



QZ \WHAT DOES THE REFRACTIVE INDEX OF A MATERIAL TELL US ABOUT WAVE SPEED?

A: THE REFRACTIVE INDEX (N) OF A MATERIAL INDICATES HOW MUCH THE SPEED OF LIGHT IS REDUCED WHEN IT TRAVELS
THROUGH THAT MATERIAL COMPARED TO ITS SPEED IN A VACUUM. A HIGHER REFRACTIVE INDEX MEANS A SLOWER SPEED OF
LIGHT IN THE MATERIAL, ACCORDING TO THE RELATIONSHIP V = C/N.

Q: Is THE SPEED OF SEISMIC WAVES CONSTANT THROUGHOUT THE EARTH?

A: NO, THE SPEED OF SEISMIC WAVES IS NOT CONSTANT THROUGHOUT THE EARTH. IT VARIES SIGNIFICANTLY DEPENDING ON THE
DENSITY, TEMPERATURE, PRESSURE, AND COMPOSITION OF THE EARTH'S LAYERS, WHICH IS WHY SEISMOLOGISTS CAN USE WAVE
SPEEDS TO STUDY THE PLANET'S INTERIOR STRUCTURE.
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