DARK ENERGY NEWS

THE EvER-EXPANDING MYSTERY: UNPACKING DARK ENERGY NEWS

DARK ENERGY NEWS OFTEN BRINGS TO MIND IMAGES OF GALAXIES FLEEING EACH OTHER AT AN EVER-INCREASING PACE, A COSMIC
BALLET ORCHESTRATED BY AN UNSEEN FORCE. THIS ENIGMATIC PHENOMENON, KNOWN AS DARK ENERGY, CONTINUES TO BE ONE OF
THE MOST PROFOUND PUZZLES IN MODERN COSMOLOGY. SCIENTISTS WORLDWIDE ARE DILIGENTLY WORKING TO UNRAVEL ITS
SECRETS, PUSHING THE BOUNDARIES OF OUR UNDERSTANDING OF THE UNIVERSE'S PAST, PRESENT, AND FUTURE. RECENT
ADVANCEMENTS IN OBSERVATIONAL COSMOLOGY AND THEORETICAL PHYSICS ARE SHEDDING NEW LIGHT ON DARK ENERGY'S
PROPERTIES, ITS POTENTIAL IMPACT ON COSMIC STRUCTURE FORMATION, AND ITS IMPLICATIONS FOR THE ULTIMATE FATE OF
OUR UNIVERSE. THIS ARTICLE WILL DELVE INTO THE LATEST DISCOVERIES, EXPLORE THE ONGOING SCIENTIFIC ENDEAVORS, AND
DISCUSS WHAT THESE DEVELOPMENTS MEAN FOR OUR QUEST TO COMPREHEND THE COSMOS.
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LATEST BREAKTHROUGHS IN DARK ENERGY RESEARCH

THE PURSUIT OF UNDERSTANDING DARK ENERGY IS A DYNAMIC AND EVOLVING FIELD, WITH NEX DATA AND THEORETICAL INSIGHTS
EMERGING REGULARLY. RECENT STUDIES HAVE FOCUSED ON REFINING MEASUREMENTS OF THE UNIVERSE'S EXPANSION RATE, A KEY
INDICATOR OF DARK ENERGY'S INFLUENCE. THESE REFINED MEASUREMENTS, OFTEN DERIVED FROM METICULOUSLY ANALYZING THE
LIGHT FROM DISTANT SUPERNOVAE, THE COSMIC MICROWAVE BACKGROUND, AND THE DISTRIBUTION OF LARGE-SCALE COSMIC
STRUCTURES, ARE BEGINNING TO REVEAL SUBTLE DISCREPANCIES THAT COULD POINT TOWARDS NEW PHYSICS BEYOND OUR
CURRENT STANDARD MODEL OF COSMOLOGY. SOME OF THESE EXCITING DEVELOPMENTS INCLUDE MORE PRECISE DETERMINATIONS
OF THE HUBBLE CONSTANT, THE RATE AT WHICH THE UNIVERSE IS EXPANDING TODAY, AND EFFORTS TO MEASURE HOW THIS
RATE HAS CHANGED OVER COSMIC HISTORY.

ONE SIGNIFICANT AREA OF PROGRESS LIES IN THE ANALYSIS OF GALAXY SURVEYS. PROJECTS LIKE THE DARK ENERGY SURVEY
(DES) AND UPCOMING INITIATIVES SUCH AS THE VERA C. RUBIN OBSERVATORY AND THE EUCLID SPACE TELESCOPE ARE
COLLECTING UNPRECEDENTED AMOUNTS OF DATA ON THE POSITIONS AND PROPERTIES OF BILLIONS OF GALAXIES. BY STUDYING
THE PATTERNS IN HOW THESE GALAXIES ARE CLUSTERED AND HOW THEY HAVE EVOLVED OVER BILLIONS OF YEARS,
COSMOLOGISTS CAN MAP OUT THE EXPANSION HISTORY OF THE UNIVERSE WITH GREATER ACCURACY THAN EVER BEFORE. | HESE
OBSERVATIONS PROVIDE POWERFUL CONSTRAINTS ON THE NATURE OF DARK ENERGY AND HELP US TEST VARIOUS THEORETICAL
MODELS THAT ATTEMPT TO EXPLAIN ITS EXISTENCE.

FURTHERMORE/ ADVANCEMENTS IN COMPUTATIONAL POWER AND SOPHISTICATED STATISTICAL ANALYSIS TECHNIQUES ARE
ALLOWING RESEARCHERS TO EXTRACT MORE INFORMATION FROM EXISTING AND NEW DATASETS. THIS IS CRUCIAL FOR



DISTINGUISHING BETWEEN DIFFERENT THEORETICAL POSSIBILITIES FOR DARK ENERGY, SUCH AS A COSMOLOGICAL CONSTANT, A
DYNAMIC ENERGY FIELD, OR EVEN MODIFICATIONS TO EINSTEIN'S THEORY OF GRAVITY. THE ONGOING REFINEMENT OF THESE
MEASUREMENTS IS NOT JUST ABOUT CONFIRMING WHAT WE ALREADY SUSPECT, IT’S ABOUT UNCOVERING THE UNEXPECTED AND
POTENTIALLY REVOLUTIONIZING OUR UNDERSTANDING OF THE FUNDAMENTAL FORCES THAT GOVERN THE COSMOS.

UNDERSTANDING THE NATURE OF DARK ENERGY

ATITS CORE, DARK ENERGY IS A HYPOTHETICAL FORM OF ENERGY THAT PERMEATES ALL OF SPACE AND EXERTS A NEGATIVE,
REPULSIVE PRESSURE, CAUSING THE UNIVERSE TO EXPAND AT AN ACCELERATING RATE. W/HILE WE CAN OBSERVE ITS EFFECTS, ITS
FUNDAMENTAL NATURE REMAINS ELUSIVE. THE DOMINANT THEORY POSITS THAT DARK ENERGY IS A MANIFESTATION OF EINSTEIN'S
COSMOLOGICAL CONSTANT, OFTEN DENOTED BY THE GREEK LETTER LAMBDA (/\) THIS CONSTANT REPRESENTS A CONSTANT
ENERGY DENSITY INHERENT TO THE VACUUM OF SPACE ITSELF. HO\X/EVER, THEORETICAL CALCULATIONS FOR THE VACUUM
ENERGY ARE WILDLY DIFFERENT FROM THE OBSERVED COSMOLOGICAL VALUE, A DISCREPANCY THAT REMAINS ONE OF THE BIGGEST
UNSOLVED PROBLEMS IN PHYSICS.

ANOTHER AVENUE OF INVESTIGATION EXPLORES THE POSSIBILITY THAT DARK ENERGY IS NOT CONSTANT BUT RATHER A DYNAMIC
ENTITY, EVOLVING OVER TIME AND SPACE. THIS CONCEPT IS OFTEN REFERRED TO AS ”QUINTESSENCE.H IF DARK ENERGY IS A
DYNAMIC FIELD, ITS STRENGTH AND INFLUENCE COULD VARY, LEADING TO DIFFERENT EXPANSION HISTORIES FOR THE UNIVERSE.
SCIENTISTS ARE KEENLY LOOKING FOR OBSERVATIONAL SIGNATURES THAT COULD DISTINGUISH BETWEEN A CONSTANT DARK
ENERGY AND A DYNAMIC ONE. THESE COULD INCLUDE SUBTLE VARIATIONS IN THE EXPANSION RATE OVER COSMIC EPOCHS OR
UNEXPECTED PATTERNS IN THE GROWTH OF COSMIC STRUCTURES.

THE CHALLENGES IN UNDERSTANDING DARK ENERGY STEM FROM ITS INCREDIBLY DIFFUSE NATURE AND ITS DOMINANCE OVER
GRAVITY ON COSMIC SCALES. IT IS ESTIMATED TO CONSTITUTE ABOUT 689, OF THE TOTAL ENERGY DENSITY OF THE UNIVERSE,
WITH DARK MATTER MAKING UP ABOUT 27 9% AND ORDINARY MATTER A MERE 5%. THIS MEANS THAT THE VAST MAJORITY OF
THE UNIVERSE'S CONTENT IS COMPOSED OF SUBSTANCES WE CANNOT DIRECTLY SEE OR INTERACT WITH USING CONVENTIONAL
MEANS, MAKING ITS STUDY A SIGNIFICANT HURDLE FOR ASTROPHYSICISTS AND PARTICLE PHYSICISTS ALIKE.

OBSERVATIONAL EVIDENCE SUPPORTING DARK ENERGY

THE CONCEPT OF DARK ENERGY GAINED SIGNIFICANT TRACTION IN THE LATE 1990S WITH GROUNDBREAKING OBSERVATIONS OF
TYPE |A SUPERNOVAE. THESE “STANDARD CANDLES” — STARS THAT EXPLODE WITH A CONSISTENT INTRINSIC BRIGHTNESS —
ALLOWED ASTRONOMERS TO MEASURE DISTANCES TO VERY FAR-OFF GALAXIES. BY COMPARING THESE DISTANCES WITH THEIR
REDSHIFTS (A MEASURE OF HOW MUCH THEIR LIGHT HAS BEEN STRETCHED DUE TO THE UNIVERSE'S EXPANSION), RESEARCHERS
DISCOVERED THAT THESE DISTANT SUPERNOVAE WERE FAINTER THAN EXPECTED, IMPLYING THAT THE UNIVERSE'S EXPANSION HAS
BEEN ACCELERATING. THIS UNEXPECTED FINDING PROVIDED COMPELLING EVIDENCE FOR THE EXISTENCE OF DARK ENERGY.

Bevonp SUPERNOVAE, OTHER COSMOLOGICAL PROBES HAVE INDEPENDENTLY CORROBORATED THE ACCELERATING EXPANSION.
THE COSMIC MICROWAVE BACKGROUND (CMB), THE AFTERGLOW OF THE BIG BANG, CARRIES INFORMATION ABOUT THE EARLY
UNIVERSE. ANALYZING THE SUBTLE TEMPERATURE FLUCTUATIONS IN THE CMB, PARTICULARLY FROM MISSIONS LIKE THE PLANCK
SATELLITE, PROVIDES A PRECISE MEASUREMENT OF THE UNIVERSE'S COMPOSITION AND GEOMETRY, STRONGLY SUPPORTING THE
PRESENCE OF DARK ENERGY IN THE QUANTITIES WE OBSERVE TODAY. THE PATTERNS IN THE CMB ARE CONSISTENT WITH A
UNIVERSE DOMINATED BY DARK ENERGY AND DARK MATTER.

FURTHERMOREI THE DISTRIBUTION OF LARGE-SCALE STRUCTURES, SUCH AS GALAXY CLUSTERS AND FILAMENTS, PROVIDES
ANOTHER VITAL PIECE OF THE PUZZLE. THE WAY MATTER CLUMPS TOGETHER UNDER GRAVITY IS INFLUENCED BY THE EXPANSION
RATE OF THE UNIVERSE. BY STUDYING THE “BARYON ACOUSTIC OSCILLATIONS” (BAO) — FOSSILIZED SOUND WAVES FROM THE
EARLY UNIVERSE IMPRINTED IN THE DISTRIBUTION OF GALAXIES — AND THE CLUSTERING OF GALAXIES OVER VAST COSMIC
DISTANCES, SCIENTISTS CAN INDEPENDENTLY MEASURE THE EXPANSION HISTORY AND CONFIRM THE ACCELERATING EXPANSION
DRIVEN BY DARK ENERGY. EACH OF THESE INDEPENDENT LINES OF EVIDENCE, WHEN PIECED TOGETHER, PAINTS A CONSISTENT
PICTURE OF A UNIVERSE DOMINATED BY THIS MYSTERIOUS REPULSIVE FORCE.



CURRENT AND FUTURE DARK ENERGY EXPERIMENTS

THE QUEST TO UNDERSTAND DARK ENERGY IS FUELED BY AN ARRAY OF AMBITIOUS OBSERVATIONAL PROJECTS, BOTH CURRENTLY
RUNNING AND IN DEVELOPMENT. THE DARK ENERGY SURVEY (DES), WHICH CONCLUDED ITS PRIMARY DATA COLLECTION IN
2019, HAS PROVIDED SOME OF THE MOST PRECISE MEASUREMENTS OF DARK ENERGY’'S PROPERTIES TO DATE. BY OBSERVING
MILLIONS OF GALAXIES AND THOUSANDS OF SUPERNOVAE OVER FIVE YEARS, DES HAS HELPED TO CONSTRAIN COSMOLOGICAL
MODELS AND TEST THEORIES ABOUT DARK ENERGY'S BEHAVIOR.

LookING AHEAD, THE VERA C. RUBIN OBSERVATORY, CURRENTLY UNDER CONSTRUCTION IN CHILE, PROMISES TO REVOLUTIONIZE
DARK ENERGY RESEARCH. | TS LEGACY SURVEY oF SPACE AND TIME (LSST) WILL MAP THE NIGHT SKY IN UNPRECEDENTED
DETAIL, OBSERVING BILLIONS OF GALAXIES AND DETECTING MILLIONS OF SUPERNOVAE. THE SHEER VOLUME AND DEPTH OF DATA
FROM RUBIN WILL ALLOW FOR HIGHLY PRECISE MEASUREMENTS OF COSMIC EXPANSION AND STRUCTURE GROWTH, PROVIDING
POWERFUL NEW CONSTRAINTS ON DARK ENERGY MODELS.

THEe EucLID MISSION, A EUROPEAN SPACE AGENCY (ESA) TELESCOPE LAUNCHED IN 2023, IS SPECIFICALLY DESIGNED TO
STUDY DARK ENERGY AND DARK MATTER. EUCLID WILL SURVEY A LARGE PORTION OF THE SKY, OBSERVING GALAXIES OUT TO
VERY LARGE DISTANCES AND MAPPING THE EVOLUTION OF THE UNIVERSE'S LARGE-SCALE STRUCTURE. BY COMBINING ITS
OBSERVATIONS WITH DATA FROM OTHER TELESCOPES, EUCLID AIMS TO SHED LIGHT ON THE NATURE OF DARK ENERGY AND TEST
WHETHER IT IS TRULY A COSMOLOGICAL CONSTANT OR SOMETHING MORE DYNAMIC. THESE ONGOING AND UPCOMING
EXPERIMENTS REPRESENT HUMANITY'S MOST DETERMINED EFFORT YET TO CRACK THE CODE OF DARK ENERGY.

THeoRIES ON DARK ENERGY'S ORIGIN AND BEHAVIOR

THE THEORETICAL LANDSCAPE SURROUNDING DARK ENERGY IS RICH AND VARIED, REFLECTING THE PROFOUND MYSTERY IT
PRESENTS. THE SIMPLEST EXPLANATION, AS MENTIONED, IS THE COSMOLOGICAL CONSTANT (/\), A CONSTANT ENERGY DENSITY
OF THE VACUUM. THIS IDEA ALIGNS WELL WITH CURRENT OBSERVATIONS, BUT AS NOTED, THE VAST DISCREPANCY BET\WEEN
THEORETICAL PREDICTIONS AND OBSERVED VALUES IS A MAJOR THEORETICAL HURDLE. PHYSICISTS ARE EXPLORING VARIOUS
MECHANISMS WITHIN QUANTUM FIELD THEORY TO EXPLAIN THIS FINE-TUNING PROBLEM, BUT NO DEFINITIVE SOLUTION HAS
EMERGED.

BEYOND THE COSMOLOGICAL CONSTANT, A POPULAR CLASS OF ALTERNATIVE THEORIES INVOLVES DYNAMIC SCALAR FIELDS,
OFTEN REFERRED TO AS QUINTESSENCE. THESE FIELDS POSSESS ENERGY DENSITY AND PRESSURE THAT CAN EVOLVE OVER TIME.
DIFFERENT MODELS OF QUINTESSENCE PREDICT VARYING BEHAVIORS FOR DARK ENERGY, WHICH COULD BE DETECTABLE THROUGH
SUBTLE DIFFERENCES IN THE UNIVERSE'S EXPANSION HISTORY OR THE GROWTH OF COSMIC STRUCTURES. DETECTING SUCH
VARIATIONS WOULD BE A SIGNIFICANT BREAKTHROUGH, INDICATING THAT DARK ENERGY IS NOT A STATIC PROPERTY OF SPACE
BUT A DYNAMIC ENTITY.

ANOTHER CLASS OF THEORIES EXPLORES MODIFICATIONS TO EINSTEIN'S THEORY OF GENERAL RELATIVITY. PERHAPS THE
ACCELERATION OF THE UNIVERSE IS NOT DUE TO A NEW FORM OF ENERGY BUT RATHER A SIGN THAT GRAVITY ITSELF BEHAVES
DIFFERENTLY ON COSMIC SCALES. THESE “MODIFIED GRAVITY"” THEORIES AIM TO EXPLAIN THE OBSERVED ACCELERATION
WITHOUT INVOKING DARK ENERGY DIRECTLY. TESTING THESE THEORIES OFTEN INVOLVES LOOKING FOR SPECIFIC SIGNATURES IN
GRAVITATIONAL LENSING, THE DYNAMICS OF GALAXY CLUSTERS, OR THE PRECISE WAY COSMIC STRUCTURES FORM AND EVOLVE.
THE ONGOING OBSERVATIONAL EFFORTS ARE CRUCIAL FOR DISTINGUISHING BETWEEN THESE DIVERSE THEORETICAL POSSIBILITIES.

IMPLICATIONS OF DARK ENERGY FOR THE UNIVERSE

THE EXISTENCE AND NATURE OF DARK ENERGY HAVE PROFOUND IMPLICATIONS FOR THE ULTIMATE FATE OF OUR UNIVERSE. [F DARK
ENERGY IS INDEED A COSMOLOGICAL CONSTANT, THE UNIVERSE WILL CONTINUE TO EXPAND AT AN ACCELERATING RATE

INDEFINITELY. THIS SCENARIO, OFTEN TERMED THE “BIG FREEZE” OR “HEAT DEATH,” SUGGESTS A FUTURE WHERE GALAXIES MOVE
FURTHER AND FURTHER APART, EVENTUALLY BECOMING INVISIBLE TO ONE ANOTHER. STARS WILL EVENTUALLY BURN OUT, BLACK



HOLES WILL EVAPORATE, AND THE UNIVERSE WILL BECOME COLD, DARK, AND EMPTY, WITH ALL AVAILABLE ENERGY SPREAD OUT
SO THINLY THAT NO FURTHER \WORK CAN BE DONE.

HOWEVER, IF DARK ENERGY IS DYNAMIC AND ITS STRENGTH INCREASES OVER TIME, A MORE DRAMATIC SCENARIO COULD UNFOLD,
KNOWN AS THE “BIG RIP.” IN THIS HYPOTHETICAL FUTURE, THE REPULSIVE FORCE OF DARK ENERGY WOULD BECOME SO
POWERFUL THAT IT WOULD OVERCOME ALL OTHER FORCES, TEARING APART GALAXIES, STARS, PLANETS, AND EVEN ATOMS
THEMSELVES. THE RATE OF ACCELERATION WOULD BECOME INFINITE, LEADING TO A CATASTROPHIC END WHERE THE VERY FABRIC
OF SPACETIME IS RIPPED ASUNDER. THIS IS A MORE EXTREME POSSIBILITY, AND CURRENT DATA DOES NOT STRONGLY FAVOR IT
OVER THE BIG FREEZE.

CONVERSELY, IF DARK ENERGY WERE TO WEAKEN OR EVEN REVERSE ITS EFFECT IN THE FUTURE, THE UNIVERSE'S EXPANSION COULD
EVENTUALLY SLOW DOWN, HALT, AND EVEN REVERSE, LEADING TO A “Bic CRUNCH.” IN THIS SCENARIO, THE UNIVERSE WOULD
CONTRACT, EVENTUALLY COLLAPSING BACK INTO A SINGULARITY, SIMILAR TO THE BIG BANG IN REVERSE. W/HILE LESS FAVORED
BY CURRENT OBSERVATIONS THAN THE BIG FREEZE, THE POSSIBILITY OF A CYCLIC UNIVERSE WHERE EXPANSIONS AND
CONTRACTIONS OCCUR REPEATEDLY REMAINS A FASCINATING AREA OF THEORETICAL SPECULATION. THE LONG-TERM FUTURE OF
THE COSMOS HINGES ENTIRELY ON UNDERSTANDING THE TRUE NATURE OF DARK ENERGY.

FREQUENTLY ASkeD QUESTIONS

Q: \WHAT IS THE LATEST SCIENTIFIC DISCOVERY REGARDING DARK ENERGY?

A: RECENT ADVANCEMENTS INCLUDE MORE PRECISE MEASUREMENTS OF THE UNIVERSE'S EXPANSION RATE AND DETAILED ANALYSES
OF LARGE-SCALE COSMIC STRUCTURES. THESE STUDIES ARE HELPING TO REFINE OUR UNDERSTANDING OF DARK ENERGY'S
PROPERTIES AND TEST VARIOUS THEORETICAL MODELS, WITH SOME DATA HINTING AT SUBTLE DISCREPANCIES THAT COULD
POINT TO NEW PHYSICS.

QI How 1S DARK ENERGY DETECTED IF IT CANNOT BE SEEN?

A: DARK ENERGY IS DETECTED INDIRECTLY THROUGH ITS OBSERVABLE EFFECTS ON THE UNIVERSE. | HE PRIMARY EVIDENCE COMES
FROM THE ACCELERATING EXPANSION OF THE UNIVERSE, OBSERVED THROUGH THE BRIGHTNESS OF DISTANT SUPERNOVAE, THE
COSMIC MICROW AVE BACKGROUND RADIATION, AND THE DISTRIBUTION OF GALAXIES.

Q: WHAT IS THE LEADING THEORY ABOUT WHAT DARK ENERGY ISP

A: THE LEADING THEORY SUGGESTS THAT DARK ENERGY IS A MANIFESTATION OF EINSTEIN'S COSMOLOGICAL CONSTANT (/\),
REPRESENTING A CONSTANT ENERGY DENSITY INHERENT TO THE VACUUM OF SPACE. HO\X/EVER, A SIGNIFICANT DISCREPANCY
EXISTS BETWEEN THEORETICAL PREDICTIONS AND THE OBSERVED VALUE, LEADING TO ACTIVE RESEARCH INTO ALTERNATIVE
EXPLANATIONS.

Q: ARE THERE ANY UPCOMING EXPERIMENTS THAT WILL SIGNIFICANTLY ADVANCE DARK
ENERGY RESEARCH?

A: YES/ SEVERAL MAJOR PROJECTS ARE UNDERWAY OR PLANNED, INCLUDING THE VERA C. RuBIN OBSERVATORY WITH ITS
LEGACY SURVEY OF SPACE AND TIME, AND THE EUCLID SPACE TELESCOPE. THESE MISSIONS WILL COLLECT UNPRECEDENTED
AMOUNTS OF DATA TO MAP THE UNIVERSE'S EXPANSION AND STRUCTURE WITH EXCEPTIONAL PRECISION.

QZ CouLD DARK ENERGY EXPLAIN WHY THE UNIVERSE IS EXPANDING FASTER AND



FASTER?

A: ABSOLUTELY. THE DEFINING CHARACTERISTIC OF DARK ENERGY IS ITS REPULSIVE GRAVITATIONAL EFFECT, WHICH CAUSES THE
EXPANSION OF THE UNIVERSE TO ACCELERATE, RATHER THAN SLOW DOWN AS WOULD BE EXPECTED FROM ORDINARY MATTER
AND GRAVITY ALONE.

Q: WHAT ARE THE DIFFERENT TYPES OF DARK ENERGY THEORIES BEING CONSIDERED BY
SCIENTISTS?

A: SCIENTISTS ARE EXPLORING SEVERAL THEORETICAL FRAMEWORKS. THE MOST PROMINENT IS THE COSMOLOGICAL CONSTANT.
OTHER SIGNIFICANT THEORIES INCLUDE QUINTESSENCE, WHICH PROPOSES A DYNAMIC ENERGY FIELD, AND VARIOUS MODIFIED
GRAVITY THEORIES THAT SUGGEST GRAVITY ITSELF BEHAVES DIFFERENTLY ON COSMIC SCALES.

Q: How DOES DARK ENERGY AFFECT THE FORMATION OF GALAXIES AND LARGE-SCALE
STRUCTURES?

A: DARK ENERGY'S REPULSIVE FORCE COUNTERACTS GRAVITY'S PULL. WHILE GRAVITY WORKS TO CLUMP MATTER TOGETHER
TO FORM STRUCTURES LIKE GALAXIES AND CLUSTERS, DARK ENERGY WORKS TO PULL THEM APART. THE BALANCE BETWEEN
THESE FORCES DICTATES HOW STRUCTURES GROW AND EVOLVE OVER COSMIC TIME.

QI \WHAT ARE THE POSSIBLE FUTURE SCENARIOS FOR THE UNIVERSE BASED ON CURRENT
DARK ENERGY UNDERSTANDING?

A: BASED ON CURRENT UNDERSTANDING, THE MOST LIKELY SCENARIO IS THE “BIG FREEZE,” WHERE THE UNIVERSE EXPANDS
FOREVER, BECOMING COLD AND DILUTE. HOWEVER, IF DARK ENERGY BEHAVES DIFFERENTLY, MORE EXTREME FATES LIKE THE “BIG
RiP” (WHERE EVERYTHING IS TORN APART) OR A LESS FAVORED “BiG CRUNCH” (\WHERE THE UNIVERSE COLLAPSES) ARE
THEORETICALLY POSSIBLE.
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