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Our life depends on quantum gravity
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Theory to the rescue

Any theory of quantum gravity has to be
» compatible with all known experimental data

* internally consistent

This is a very tall order



STRING THEORY GUMMARIZED:

| JUST HAD AN AWESOME |DEA.

SUPPOSE ALL MATTER AND ENERGY
IS MADE OF TINY. VIBRATING STRINGS.

OKAY. WHAT WouLD
THAT IMPLY 7
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String theory is computationally hard

* Highly symmetric situations

* New computational machinery

............

» Extract general lessons
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String theory works just like QFT
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Stringy Feynman diagrams

* Only one diagram per loop

* Contains infinitely many massive particles

Q\/\/
( ) —  Some complicated
/ x D integral
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Computing the integrals
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Oneloop

Baccianti, Chandra, LE, Hartman, Mizera '22 - ... : Hardy-Littlewood circle method

from analytic number theory can be generalized to compute one-loop diagram




Oneloop

Baccianti, Chandra, LE, Hartman, Mizera '22 - ... : Hardy-Littlewood circle method

from analytic number theory can be generalized to compute one-loop diagram
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How does string theory differ from QFT?

o UV finite

» Exponentially soft for large energies

M; ~ exp( — LL—H f(H)) x subleading

Gross, Mende '87

* General feature of string theory!
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GTRING THEORY GUMMARIZED:

| JUST HAD AN AWESOME |DEA.

SUPPOSE ALL MATTER AND F."’NERGY .
IS MADE OF TINY. VIBRATING STRINGS.

\ OKAY. WHAT wWouLD

THAT IMPLY?

Perturbative amplitudes are
exponentially soft in the UV
and many other thmgs‘

¥
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Thank you!
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