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1 Overview

e From “space~time” to sl:)acetime

0 lnevitabilit9 of the fall ... orthe bang

¢« Quantum Mechanics — seamless space’cime

¢« Some glimpses



2 From sPace~time to 5Pacetime E e Wheeler)

Principle of Equivalence
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The metric tensor, the local |ightcone, and the geodesic

e- e, (Pythag: )

- r X 8, - W <
- e'e’ +C e9 *(‘cez

E'- a, CGQ&:S)

®x = s y
_ 3,,,,,31 © "'3‘""1 €

Pi%
+Szge'l el
%ol
+ 233,_2, 2



Curvature ancl energg—-momentum
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o “The boundaxy of a boundaxy s zero” is all that is ensured.

. Energg~momentum and geometrg are determined througlﬂ

mutual dgnamics.



v Neitheris energy guaranteecl to be Positive, nor Is sPacetime

geometiy guaranteecl to remain free of singularities.

. Hawki ng Penrose theorems declared i nevitabilit9 of singuiari~

ties and heil:)é:ci us accel:)t the Big Bang singularit9 at classical
level.

+  Solution to be souglﬂt n quantum version of General Rela-
tivitg.



2 The inevitabilitg of the fall

Theorems O{: HBWklﬂg ancl Penrose
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The energy condition
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4 Quantum gencrating function

. Dgnamical variables of gravitg



« Fromwave equation to Path integral
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« Correlation functions and Partition function

e The ques’cion of time
C Doing away with the bounclarg

NO'BOU ndary State Martle, Hawking 1983
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5 Glimpses

¢ University of Texas at Austin co”oquium 1983 (7)

. Strings conference TIFR 2000
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« M Theorg Cosmologg _ “lntergalactic Conference” at Cam-
bridge

August 21-25, 2001
Centre for Mathematical Sciences, University of Cambridge
Wilberforce Road, Cambridge CB3 OWA, United Kingdom

Salvador Dali © Cosrtesy of Descharnes & Descharnes
Chupliwws delohoio com )
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v Cosmo conference CERN 2009
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( courtsy UAY or Y'Y Keum )




o Perimeter Institute October 2015
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Thank you !
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