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ENDEAVOR BLASTS OFF

Not your grandfather’s gravity

AMS-02 ALPHA MAGNETIC SPECTROMETER

AMS-02 uses a large magnet to
create a magnetic field that will band
the path of cosmic particles.

Eight detector instruments provide
information on the particles as they
pass through, potentially detecting
antimatter or dark matter in the mix.

MAGNET
DIRECTS THE
PATH OF COSMIC
PARTICLES
— THROUGH THE
AR® DETECTORS
W R
Dimensions: 9.8x9.8x98ft (3 x3 x 3 m) [
Weight: 7 tons BATH OF MATTER Lf J5=E PATH OF ANTIMATTER
PARTICLES |2 3 PARTICLES
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OUTLINE

® A BRIEF HISTORY OF GRAVITY
® THE RUNAWAY UNIVERSE

® AT THE EDGE OF THE KNOWN
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GALILEO
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1 Merkur 6 Saturn
2 Venus 7 Uranus
3 Erde 8 Neptun
4 Mars 9 Pluto
5 Jupiter 10Sonne

Asteroidengurtel
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ORBITS OF THE PLANETS
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MYSTERIUM
COSMOGRAPHICUM
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MYSTERIUM
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MYSTERIUM
COSMOGRAPHICUM

‘ SCIKNCEK 1
ORGANIZED
COMMON SENSEK

WHERK MANY A
EAUTIFUL THEORY

IS KILLED BY AN
UGLY FACT. -
HUXLEY
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KEPLER’ BITS,
| NEWTON’S LAW

plane ~
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HoLLOW EARTH

The Complete Shell
Hollow Earth Model

Centre of
gravity

Planetary wall
Not your grandfather’s gravity
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CAVENDISH
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CAVENDISH

Torsion wire
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EQUIVALENCE PRINCIPLE
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Gravity Bends Light

: view from view from
accelerating frame sty T i
photon
enutter
- L ——
£ apparent path
" path of photon of photon

by the equivalence principle, a photon will also “*fall’’ in a gravitational field
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OF ANTS & APPLES
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circular orbit
e elliptical orbit
u unbound orbit
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RIEMANN CURVATURE

TENSOR
. d Effect of

\/ curvature
a

d=(V(b)V(a)-V(a)V(b))c
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EINSTEIN’S FIELD
EQUATION
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EINSTEIN’S FIELD
EQUATION
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EINSTEIN’S FIELD

EQUATION
(o0 0 0
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d _ pd _c (fluid) _ P
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QUANTUM GRAVITY

® GRAVITY IS ITSELF
A SOURCE OF
GRAVITY

® QUANTUM
MECHANICS
PREDICTS ALMOST
INFINITE
COSMOLOGICAL
CONSTANT
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HAWKING RADIATION

escape of
antiparticle
‘ Event
\ Horizon
creation of \
particle-
antiparticle
g pair =
- annihilation of
it / particle-
escape of antiparticle
particle pair
-
SPACE
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BLACK HOLE
INFORMATION PARADOX
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BLACK HOLE
INFORMATION PARADOX

t horj

Evaporating /\/\/\/\/"
black hole
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THERMODYNAMICS &
GRAVITY
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THERMODYNAMICS &
GRAVITY

® SURFACE
GRAVITY ~
TEMPERATURE
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THERMODYNAMICS &
GRAVITY

® SURFACE
GRAVITY ~
TEMPERATURE

® AREA ~
ENTROPY
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THERMODYNAMICS &
GRAVITY

® SURFACE
GRAVITY ~
TEMPERATURE

® AREA ~
ENTROPY

® MASS ~ ENERGY
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THERMODYNAMICS &

GRAVITY
® SURFACE
GRAVITY ~ /-/ ISE
TEMPERATURE | //
® AREA ~ /
ENTROPY /" 533 §1452
® MASS ~ ENERGY S22 /
nrumiano
Not your grandfather’s gravity www.timeandquantummechanics.com

Tuesday, May 31, 2011


http://www.timeandquantummechanics.com
http://www.timeandquantummechanics.com

ENTROPIC GRAVITY
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ENTROPIC GRAVITY

i S

r
——
T X
V m,x m,
Fl - FZ — G r2
Not your grandfather’s gravity www.timeandquantummechanics.com

Tuesday, May 31, 2011


http://www.timeandquantummechanics.com
http://www.timeandquantummechanics.com

ENTROPIC GRAVITY

i S

r

T / 4 m,x m
R=h=G

FOR ME GRAVITY DOESN’T EXIST,” — VERLINDE
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NASA / WMAP Science Team

Not your grandfather’s gravity www.timeandquantummechanics.com

Tuesday, May 31, 2011


http://www.timeandquantummechanics.com
http://www.timeandquantummechanics.com

TYPE IA SUPERNOVA

Artist’s rendition of a white dwarf accumulating mass from a nearby
companion star. This type of progenitor system would be considered singly-
degenerate.
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THE MUSIC OF THE SPHERES

4h

Images captured by
the Canada-France

Hawaii Telescope

Field D3

Size of full Moon

LfOr comparison)

Field D4

-/ /www.astro.uvic.ca/~alexhp/new/supernova sonata.html
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BARYONIC MATTER (US)

’;.“ g .
SN NGC 315 3

Kl
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RAPIDLY SPINNING GALAXIES

observed

expected
from

M33 rotation curve
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SEEING THE
INVISIBLE

-
CLUSTEROF
o GALAXIES

GRAVITATIONAL
LENSING:

A Distant Source
Light leaves a young,
star-icrming blue galaxy near
the edge of the visible univarse

A Lens
Of ‘Dark Matter’
Some of the hght
passes through a large
clusier of galaxies and sur- -
rounding dark matter, directly in the S T
ling of sight between Earth and the
chstant galaxy. The dark matter's gravity
acts like a lens, bending the incoming light.

Focal Point: Source
Earth
Mast of this light 1s

scattered, but some is
focused and directed oward
Earth. Observars see multiple,
distorted images of the background

galaxy, 5
Not your grandtather’s gravity www.timeandquantummechanics.com
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Tony Tyzon, Greg Kochanski and
fan Dell"Antonis

Erank O'Connel! and Jam MeManus!
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DARK ENERGY

Accelerating
expansion |
Slowing
expansion

Time
(~15 billion years)

B89

Bang

Expan.ding universe
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THE EDGE OF THE
KNOWN
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THE EDGE OF THE
KNOWN

® ASTRONOMY
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THE EDGE OF THE
KNOWN

® ASTRONOMY

® NEUTRINOS
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THE EDGE OF THE
KNOWN

® ASTRONOMY

® NEUTRINOS

® COSMIC RAYS
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THE EDGE OF THE
KNOWN

® ASTRONOMY

® NEUTRINOS
® COSMIC RAYS

® GRAVITY WAVES
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THE EDGE OF THE
KNOWN

® ASTRONOMY

® NEUTRINOS
® COSMIC RAYS
® GRAVITY WAVES

® WIMPS
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THE EDGE OF THE
KNOWN

® ASTRONOMY ® CERN/LHC

® NEUTRINOS
® COSMIC RAYS
® GRAVITY WAVES

® WIMPS
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THE EDGE OF THE

KNOWN
® ASTRONOMY ® CERN/LHC
® NEUTRINOS ® HIGGS BOSON

® COSMIC RAYS

® GRAVITY WAVES

® WIMPS
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THE EDGE OF THE

KNOWN
® ASTRONOMY ® CERN/LHC
® NEUTRINOS ® HIGGS BOSON
® COSMIC RAYS ® WIMPS
® GRAVITY WAVES ® STRINGS

® WIMPS
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THE EDGE OF THE

KNOWN
® ASTRONOMY ® CERN/LHC
® NEUTRINOS ® HIGGS BOSON
® COSMIC RAYS ® WIMPS
® GRAVITY WAVES ® STRINGS
® WIMPS ® BABY BLACK HOLES
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NEUTRINOS

NEUTRON
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NEUTRINOS

t P =
4 udu Ve
e -
W-
udd
n
NEUTRON
NEUTRON DRECAY
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NEUTRINOS
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A  udu Ve
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NEUTRON SUDBERY
NEUTRON DECAY NEUTRINO

DETECTOR
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COsSMIC RAYS
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COsSMIC RAYS
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GRAVITY

Galactic Binaries = Compact Objects Orbiting
including future Massive Black Holes

. type lasupernovae  hjgh-precision probes
. of strong-field gravity ‘
‘

Merging Massive  Fluctuations from
Black Holes Early Universe

in merged galaxies stochastic backgrounds
and bursts
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Galactic Binaries

including future
type la supernovae

Merging Massive
Black Holes

in merged galaxies

Compact Objects Orbiting
Massive Black Holes

high-precision probes
of strong-field gravity

Fluctuations from
Early Universe

stochastic backgrounds
and bursts

GRAVITY

Model of a pulsar
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Galactic Binaries

including future
type la supernovae

Merging Massive
Black Holes

in merged galaxies
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GRAVITY

Compact Objects Orbiting
Massive Black Holes

high-precision probes
of strong-field gravity ‘
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Fluctuations from
Early Universe

stochastic backgrounds
and bursts

Model of a pulsar
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Binary pulsar

W

ww.timeandgquantummechanics.com



http://www.timeandquantummechanics.com
http://www.timeandquantummechanics.com

GRAVITY
WAVES
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Positrons

©
e

Electrons

Neutrlnos
.

’ Antiprotons

eptons

Supersymmetric

neutralin
ST Bosons Wrotons

Decay process mmmmmmmm)
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PLO+PL @ sqrtfs) » 276 ATeV

2010-11-08 11:29:52

Fil: 1482

Run ;: 137124

Event : 0x000000004281869)
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HIGGS BOSONS
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STRING THEORY &
CALABI-YAU SPACES

# . -y k
|
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RESEARCH IS THE PROCESS
OF GOING UP ALLEYS TO
SEE IF THEY ARE BLIND
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RESEARCH IS THE PROCESS
OF GOING UP ALLEYS TO
SEE IF THEY ARE BLIND

® QUARK GLUON PLASMAS
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® CYCLIC UNIVERSES
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® CURIOUS ABUNDANCE OF ANTI-
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MAY 27™, 201 1
DAILY GALAXY

"Black Holes are the Engines that Create New Universes" (Today's
Most Popular)

“Our own Universe may be the interior of a black
hole existing in another universe.” In a remarkable
paper about the nature of space and the origin of
time, Nikodem Poplawski, a physicist at Indiana
University, suggests that a small change to the
theory of gravity implies that our Universe inherited
its arrow of time from the black hole in which it
was born.

Poplawski says that the idea that black holes are
the cosmic mothers of new universes is a natural
consequence of a simple new assumption about the
nature of spacetime. Poplawski points out that the
standard derivation of general relativity takes no
account of the intrinsic momentum of spin half
particles. However there is another version of the
theory, called the Einstein-Cartan-Kibble-Sciama

theory of gravity, which does.

This theory predicts that particles with half integer spin should
interact, generating a tiny repulsive force called torsion. In
ordinary circumstances, torsion is too small to have any effect. But
when densities become much higher than those in nuclear matter,
it becomes significant. In particular, says Poplawski, torsion
prevents the formation of singularities inside a black hole.
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“Our own Universe may be the interior of a black
hole existing in another universe.” In a remarkable
paper about the nature of space and the origin of
time, Nikodem Poplawski, a physicist at Indiana
University, suggests that a small change to the
theory of gravity implies that our Universe inherited
its arrow of time from the black hole in which it
was born.

Poplawski says that the idea that black holes are
the cosmic mothers of new universes is a natural
consequence of a simple new assumption about the
nature of spacetime. Poplawski points out that the
standard derivation of general relativity takes no
account of the intrinsic momentum of spin half
particles. However there is another version of the
theory, called the Einstein-Cartan-Kibble-Sciama

theory of gravity, which does.

This theory predicts that particles with half integer spin should
interact, generating a tiny repulsive force called torsion. In
ordinary circumstances, torsion is too small to have any effect. But
when densities become much higher than those in nuclear matter,

Einstein’s
Puzzle

it becomes significant. In particular, says Poplawski, torsion
prevents the formation of singularities inside a black hole.
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SINCE JAN 2010

® GRAVITY MAY BE AN ENTROPIC
FORCE

® UNIVERSE IS DEFINITELY 95%
MYSTERIOUS

®@ NEUTRINO, COSMIC RAY, WIMP, &
GRAVITATIONAL TELESCOPES
ONLINE OR IN DEVELOPMENT

®@ LHC ONLINE & LOOKING FOR
HicGs BOSON, CALABI-YAU
DIMENSIONS, ...
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® SUSSKIND: CosMIC LANDSCAPE,
BLACK HOLE WAR

® HALPERN: COLLIDER; LINCOLN:
LARGE HADRON COLLIDER

® ANANTHASWAMY: EDGE OF PHYSICS

® PANEK: 4% UNIVERSE; HAMMOND:
UNKNOWN UNIVERSE

® GREENE, HAWKING, SMOLIN, YAU,
STEINHARDT & TUROK, WILCZEK,...
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