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� Contains in its spectrum the  SL(2,Z) (p,q)-strings 

IIB AND IIA plus the supermembrane excitations.

with a EXTRA topological condition such that its 
worldvolume carries Martin-Restuccia monopoles .



SL(2,Z) on the Riemann base

+
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The MIM2 is invariant under the conformal symmetry 

homotopic to the identity and diffeomorphisms changing the 

homology basis

A)

All conformal symmetries  of the base are

symmetries of MIM2
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Torus
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� Noether Mechanism

� Take  for exanple a simple action with a global U(1) 

symmetry:

� Impose a local U(1)

� It requires adding a gauge field 

� by replacing the derivative by a covariant derivative and 

adding terms to achieve the invariance of the action.

A New Mechanism for Gauging a Theory 
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Deforming Fibrations

� It Changes the following Symmetries:

� Discrete symmetries 

� Gauge symmetries               with 

� Lagrangian

� Dynamics : interactions get also modified due to 

the gauging.



Sculpting Mechanism applied to the M2

�We need to have a theory with a closed 1-form, and some 

discrete symmetry G.

�We fixed a topological sector that allows us to have a 

nonvanishing matrix behing harmonic sector. 

�We perform Hodge decomposition
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� The Gauged supermembrane

� The case usually considered in our papers corresponds to the 

a Z2xZ2 gauging of the supermembrane and the SO(2) 

gauged supergravity at low energies.
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� A example of monodromy with torsion for 
integers m,n differents from zero 

� For m=0 it corresponds to the parabollic 
monodromy and then it has no torsion .

� The quantization condition of charges, that implies 
entries  of the inequivalent classes of the 
monodromies to be integers , is not enough 
characterize  fiber bundles with torsion- The 
classification of these fibration is done according 
to the Cohomology class 

Symplectic torus bundles with monodromy
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� Goal: Find the bundles associated to the M-theory 

origin of the massive supergravities due to the 

trombone gauging (supergravities without lagrangian). 

� Extensions of the symplectic torus bundle to 

monodromy groups GL(2,Z) was done by Khan. 

However GL(2,Z) is defined such that det=+1,-1.

� Dilatations are contained in the group Mat(d,Z) of toral 

endomorphims whose inverse is defined in the 

rationals. We follow Cremmer et al. Proposal of active 

SL(2,Z) symmetries to realize it .

� This extension allows to include monodromies 

associated to massive supergravities (Trombone 

supergravities without lagrangian). 

Symplectic torus bundles with Extended monodromy
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� The general compensating transformation for 
arbitrary      in terms of the KK charges and 
scaling parameter t

� The Cohomology of this gauged trombone 
transformation corresponds to                      .

� The transformation on the torus parameters and 
winding matrix is different ans it corresponds to a 
inequivalent symplectic torus bundle. 

Symplectic torus bundles with Extended monodromy
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