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Accelerating Universe
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Nano-particle physics
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Note: It isforcethat is central to Physics

20



1012 meters

1 picometer

1013 meters

100 femtometers

21



104 meters

10 femtometers

1015 meters

1 femtometer

22



1016 meters

0.1 femtometer
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Maxwell’s
Electromagnetic
Theory

Abdul
Salam'’s
Electroweak
Theory

Standard Model

String Theory?

Theory of Vacuum
fluctuations???
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~ 2billion years ago
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Typical Events

A torch pointingto Moon will illuminate its surface
Electromagnetic signal bounces from a geostationary satellite
Television screen refreshesitsdf

Fastest rotating pulsars complete onerotation around their axis
Duration for which a high pitch sound vibrates on our ear drum.
Sound travels from my voice box to the top of my neck
Timetaken for al MHzradio signal to complete 1 pulse
Typical responsetime of a discrete electr onic component
Typical lifetime of an excited atom

Fastest computers CPU completes 1 calculation step

Air molecules collide with each other

Duration of a pulse on optical fiber

Light travels across a spec of dust

Light travelingin 10 mm glasswill be slower than its vacuum companion

Light travelsacrossatypical bacterium
Fastest laserswill give one pulse

Typical Events
Grand father clock takes 10 swings
Light travels about half the distance between Sun and Mercury
Light travelsthe distance between Sun and Mars
Time people spend in a movie theater to see a movie
Duration of 1 day
Apollo Mission went to M oon and returned to Earth
Planet mer cury goes around the Sun
Earth travels 3 times around he Sun
Short period comets go around the Sun once
Typical lifetime of a Tortoise
Mount Everest goestaller by about 3 meters
Human civilizations has been around for thistime
A major Supernova exploded in the Solar Neighbor hood
Time light takes to cross the galaxy
Mammals began to appear on earth
Period for which Dinosaursruled the Earth
Lifeoriginated on Earth

Ageof theUniverse
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If you compress the 100 years
since the birth of the Universe into

1 calendar vear:

o ( (%% %

| was born less than 0.2 seconds ago and in total will live for less than 0.3
seconds!

28



