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Standard Big BangStandard Big Bang

 Not adequateNot adequate
 Four plus ProblemsFour plus Problems

•• Missing massMissing mass

•• New Standard CandleNew Standard Candle

•• HorizonHorizon
 Exotic particlesExotic particles

•• AgeAge
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Missing MassMissing Mass

 Goes back to EinsteinGoes back to Einstein
 He wanted a collapsing universeHe wanted a collapsing universe

 Luminous matterLuminous matter

 GalaxiesGalaxies

 Clusters of galaxiesClusters of galaxies
€ 

ΩLum ≈ 0.01

€ 

ΩGal ≈ 0.1

€ 

Ωclus ≈ 0.2



October 30, 2004October 30, 2004 Plan II Parents DayPlan II Parents Day 2727



October 30, 2004October 30, 2004 Plan II Parents DayPlan II Parents Day 2828

New Standard CandleNew Standard Candle

 Recalibration of Type 1a SupernovasRecalibration of Type 1a Supernovas
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Horizon ProblemHorizon Problem
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The Age ProblemThe Age Problem

 Some Globular Clusters are 12 billionSome Globular Clusters are 12 billion
years old.years old.
 Best age for the universe from expansion isBest age for the universe from expansion is

8.9 billion years old8.9 billion years old
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Two SolutionsTwo Solutions

 InflationInflation
 Implied by particle physicsImplied by particle physics

 A Cosmological ConstantA Cosmological Constant




