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Symmetric spaces
Geometry of moduli spaces Spectrum of the theory

• Geodesics

• Structure of the boundary

Clear connection for symmetric moduli spaces

From string theory:

- M-theory on Td

- Heterotic on Td

- CHL on Td

- Bosonic on Td

(Connected) group of isometries of 

Subgroup of isometries
fixing one point, 

Duality group
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Toy model: SL(2,R)
Moduli space of Type IIB in 10 dimensions, or of T2 at fixed volume.

Boundary:

Geodesics end at the boundary

: Restrict to one fundamental domain: one point at infinity

Geodesics on either go to the boundary, or have an
ergodic or periodic motion.

Upper half plane

[Keurentjes, ’06]
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Geodesics and boundaries
Use the geodesic flow to study the boundary of these spaces.

Geodesics (distance induced from the Killing form on   )

points at infinity as equivalence classes of asymptotic geodesics,
with equivalence relation:

points at infinty corresponding to 
parabolic subgroups

Cartan generators radii of Td

Ladder operators compact moduli

• Each boundary point corresponds to the class of

• Discrete quotient: the boundary is encoded in               and rational
parabolic subgroups

[Borel, Ji ’06]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

[Cecotti ’15]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

• Completeness of the spectrum

[Cecotti ’15]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

• Completeness of the spectrum

• The mass of a state               in the background specified by                 is

[Cecotti ’15]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

• Completeness of the spectrum

• The mass of a state               in the background specified by                 is

Along the geodesics

[Cecotti ’15]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

• Completeness of the spectrum

• The mass of a state               in the background specified by                 is

Along the geodesics

[Cecotti ’15]



Towards the Distance Conjecture 

Assumptions: (motivated by string compactifications)

• Existence of a lattice of states on which acts

• Completeness of the spectrum

• The mass of a state               in the background specified by                 is

Along the geodesics

There is always a massless tower 

[Cecotti ’15]
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Conclusions

• The boundaries of the symmetric moduli spaces can be explicitly
parametrized from the algebra.

• Assuming a charge lattice, the string spectrum in this limit is consistent
with the SDC.

Thank you!


	Slide 1: Symmetric moduli spaces: boundaries, geodesics and the Distance Conjecture
	Slide 2: The Distance Conjecture
	Slide 3: The Distance Conjecture
	Slide 4: The Distance Conjecture
	Slide 5: Symmetric spaces
	Slide 6: Symmetric spaces
	Slide 7: Symmetric spaces
	Slide 8: Toy model: SL(2,R)
	Slide 9: Toy model: SL(2,R)
	Slide 10: Toy model: SL(2,R)
	Slide 11: Toy model: SL(2,R)
	Slide 12: Toy model: SL(2,R)
	Slide 13: Toy model: SL(2,R)
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

