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“The	impudence	with	which	you	
assert	time	and	again	that	the	
Copenhagen	interpretation	is	

practically	universally	accepted	[…]	
is	at	the	limit	of	the	estimable.	Have	
you	no	anxiety	about	the	verdict	of	
history?	Are	you	so	convinced	that	
the	human	race	will	succumb	
before	long	to	your	own	folly?”

Schrödinger	to	Born,	
letter	10	Oct	1960
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General	Relativity	+	Standard	Model

Gauge	principle
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emergent	
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Gauge theory

Long-range force
(electromagnetism)

Confinement
(strong interactions)

Spontaneous 
symmetry breaking
(weak interactions)

Spacetime symmetry
(gravity)



qq ≈ ΛQCD
3

Gµν
a Gaµν ≈ ΛQCD
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Is	the	simplicity	predicted	by	inflation	
incompatible	with	the	complexity	we	

observe	in	the	world?
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Multiverse









Is	the	multiverse	so	odd?







Solar	system

Milky	Way









Nature	is	simple	in	its	principles,	
but	complex	in	its	manifestations.













String	theory

• Provides	a	consistent	description	of	QG.
• Accounts	for	#	of	microstates	in	the	BH	entropy.
• Has	the	right	properties	to	describe	gauge	forces.
• All	low-energy	parameters	are	calculable.	



















Is	the	multiverse	non-scientific?



Can	we	“see”	a	quark?

Can	we	“see”	the	Higgs	boson?
!H =	10-22 s





When	we	explore	physics	at	the	edge	of	
knowledge,	the	experimental	confirmation	

doesn’t	lie	in	the	observation	of	the	
phenomenon,	but	in	the	identification	of	

the	consequences.



The	multiverse	is	not	a	hypothesis,	but	
the	consequence	of	physical	theories.
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