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Why F-theory?

Can string theory describe our world?
Promises of string theory...

guantum gravity
unification of all interactions
... and challenges of string phenomenology
many solutions (~10°*1)
hard to find realistic vacua
F-theory is...

an important part of the string pheno toolkit
a beautiful geometric framework
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What is F-theory?

Superstring theory

extended objects - 1+1 worldsheet
guantization —» 10 spacetime dimensions
different theories - Type |, lIA, IIB, heterotic

F-theory

re-formulation of Type IIB

lives In “12” dimensions

non-perturbative dynamics & brane backreaction
unified geometric framework
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Why six dimensions?

String theory In 4d Is harder

more data required by SUGRA models
more string constructions

6d as warm-up framework

strong constraints (supersymmetry, anomalies)
non-trivial dynamics

Test of string universality conjecture
Extra motivation: M5 brane
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The F-theory torus

S-duality of Type IIB
|
symmetry of a 2-torus @

geometric information:
T €C (size and shape)

10d spacetime

. _ 1
string coupling ~ R
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A web of dualities

We do not know the action of F-theory
Use the web of dualities among string theories

M-theory
Type | Type lIA

11d SUGRA Type IIB

heteroti 2
heterotic E8 x E8 SUES SHOlE)



F-theory via M-theory

“12” dimensions - " - F-theory <\T‘-dual|ty

- . . .....l . .. M-theory
11 dimensions eCY3 11d SUGRA
\/
6 dimensions * - - " - 6d SUGRA eCY3
circle
\/ v
5dimensions - - - - - 5d SUGRA <+ 5d SUGRA

eCY3 = elliptically fibred Calabi-Yau threefold
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F-theory setup

The F-theory torus E eCY3
varies along the - '
compact space

In the F-/M-theory § =D
framework geometry  : ; L
encodes: 4d compact space ¢

spectrum of the theory
interactions SETEETEEET CEPPEEPEEEEET! EEPERS

5d spacetime



Singularities and gauge theories

pinched torus

5d spacetime



Singularities and gauge theories

Singular torus E eCY3:
-~ gauge theory '

pinched torus

5d spacetime



Singularities and gauge theories

Singular torus E eCY3:
-~ gauge theory '

Many gauge groups
are possible E {  pinched torus

Room for GUTs in 4d &
4d compact space \

5d spacetime



Singularities and gauge theories

Singular torus
— gauge theory

Many gauge groups
are possible

Room for GUTSs In 4d

Enhanced singularities :
— charged matter

pinched torus

5d spacetime



Singularities and gauge theories

Singular torus
— gauge theory

Many gauge groups
are possible

Room for GUTSs In 4d

Enhanced singularities :

— charged matter

Dual Type IIB picture
— D-branes

pinched torus

5d spacetime



Loops VS geometry

M-theory

11d SUGRA

6d SUGRA
i . eCY3

circle
\/
5d SUGRA = » 5d SUGRA
massive fermions triple intersections in

In the loops the internal space



Conclusions

Toolkit of string pheno — F-theory

Geometric description
beyond weak coupling & brane backreaction
gravity + gauge + matter on equal footing
6d arena for F-theory
warm-up for 4d phenomenology

general questions In string theory
example: geometry ‘computes' loops



Thank you for your attention

-
Ay




	Pagina 1
	Pagina 2
	Pagina 3
	Pagina 4
	Pagina 5
	Pagina 6
	Pagina 7
	Pagina 8
	Pagina 9
	Pagina 10
	Pagina 11
	Pagina 12
	Pagina 13
	Pagina 14
	Pagina 15
	Pagina 16
	Pagina 17
	Pagina 18
	Pagina 19
	Pagina 20
	Pagina 21
	Pagina 22
	Pagina 23
	Pagina 24
	Pagina 25
	Pagina 26
	Pagina 27
	Pagina 28
	Pagina 29
	Pagina 30

