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1 Why String Theory?

With minor exceptions, our world is perfectly described by

L = Lgrav. + LSM.

Here
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1
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Symbolically:

Lgrav =
1
2M

2
P

⇥
(@h)2 + h(@h)2 + h2

(@h)2 + · · ·
⇤
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Compare this to LQCD ⇢ LSM:

LQCD =
1
2(@A)

2
+ gA2

(@A) + g2A4



• Key di↵erence for gravity:

Coupling constant has negative mass-dimension in gravity.

) not renormalizable by power-counting.

• Even more catastrophic:

Perturbative description completely breaks down
at E ⇠

p
s ⇠ MP .

Indeed: For a renormalizable-QFT amplitude

A ⇠ g2 ) � ⇠ |A|2 1
s

for dimensional reasons.

(considering fixed-angle scattering)

By contrast, in gravity:
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Unitarity violation!
































































































































