String Landscape & Multiverse
Arthur Hebecker (Heidelberg)

see also: lecture notes at 2008.10625 [hep-th]
and slides at www.thphys.uni-heidelberg.de/~hebecker — ‘Selection of recent talks’

1 Why String Theory?
With minor exceptions, our world is perfectly described by

L = Egrav. + CSM-

Here
Lgrav — %M[% R[g/u/} ; v = Nuw + h/w

Symbolically:
Lo = 3Mp[(Oh)” + h(OR) + 1*(Oh)" + -]

Redefine :  h,, — h,,/Mp
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Compare this to Loep C Lawr:
Locp = 2(0A) + gA*(0A) + g° A

Heuwee :
L\\\\\o L‘ \‘\\”// s /l ’D}}l\
D RSy
e 1 2 : 2



e Key difference for gravity:
Coupling constant has negative mass-dimension in gravity:.

= not renormalizable by power-counting.
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e Even more catastrophic:
Perturbative description completely breaks down

at B ~ /s ~ Mp.
Indeed: For a renormalizable-QFT amplitude
Ang = on]APS
for dimensional reasons.
(considering fixed-angle scattering)
By contrast, in gravity:
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Unitarity violation!
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