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Our recent work

* ‘We were interested in conutructing a double field theory
which contains winding degrees of freedom.

* ‘In order to do it, we'll take advantage of the enhancement in




Review of basic ideas

Turat of all: 1 will always speak about closed atring theory
compactified to a torus !!!

THEWINDING




‘Winding Number

‘Due to compatification, atrings can “wind” around non-
contractible circles.

Thuy, there’s a difference beetween strings which have
different winding number




50, f we want to make a field deacription of string theory we
should give to the fields in this theory the property of carry
“wm”




On string theory, left and right operator positions can be

thought as two different position, namely, the space-time
watched by strings is double
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tlctually, zero-modes (maass center) of left/right operator




Morecver, T-Duality, which exchange momentum and
winding, alsoc mapa:
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To achieve a field theory deacription of strings we could
required:




In the conutruction of DFT there’s alao:
generalized diffeomorphism (§D)

* The acticn is constructed requiring to be invariant under
Gon




Conatraing are neccesary, they are phyaical:
* String theory is a constrained theory: IMC
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‘But, unfortunately, TMC is not encugh....Sc we




i1 But SC deatroy all the dependence on winding modes, the
initial motiwation !!!!

U one just cares about phenomenology, one makes a truncation
of massive atates (‘Planck scale) and no-winding

But it does NOT work always due to:




Cnhancement &ample: SU(2) x SU(2)




Odended Tangent Space

* ‘When we count deegrees of freedom we realized:

2 new vectors + 8 new acalars + old degrees of freedom are
exactly the number of d.o.f encoded on the coaet

O(D +3,D + 3)




* It may suqggest that we could include new masaless states
growing up the tangent space of the DFT,
i.e. now the vielbeing £ of DFT will have D+3
directions instead D+1

* Tt was done in [1] (succesfully) giving an ansatz by the £ ,*
wich depends on the double internal coordinates (of the




‘Remember fields on DFT
EM
find the Coaet
O(D +3,D + 3




* ‘In practice, it means that the double index now has 2 more
directions because of the enhancement of the “tangent
apace” (but no more coordinates)

Ea(z,Y,Y) = Us™ (2)E'y(Y,Y)
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‘Now, if some anaatz for vielbeins gives the appropriate structure
conatants, namely:
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‘But..."Which’s the vielbein ?

Ey = c(eFva¥ ie™ v’ 0,0,0,0), Es=—c(0,0,1,0,0,0,0)
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They depend explicit on the double internal
coordinates of the circle !!!



Mortecver

* The reason of how we realized those vielbeins going to
work s very long, but it was inapired on vertex operator of
the atates

* Therefore, when we saw the vertex operalor oulaide qfthe




* ‘Doing it, we cbtained “structure constants™ outside of the
selfdual point ! and when we replace them in the action
we cbtained

the effective action of string cutside of the self dual point
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That means we have a higg mechanism




Can it be generalized to another torus
compactifications ?

\Name. anr D ennancea the tandenit Abace
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O(d+n) x O(d+ n)




Go back to the action
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Go back to atring theory

find remember that structure conatants on the selfdual point can
be read just by computing scattering amplitudes of the masasless
vectors
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tictually, the only matters to know structure constant is calculate
the expectation value of worldsheet currents presents in vertex
operatora
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Conclusions

* It was able to include atates with winding number into a
DFT formalism violating the atrong conatrain and, af the
same time, given a ‘DFT deacription of the higgsing
mechanism (at least on the circle case)

* The higgsing mechanism was easily extended to more
general compactification and mere complicated enhanced
groups (despite of not know the vielbein ansatz always)

* ‘In a more recent work, we showed the aame for the
‘Heterotic atring theory, namely, a ‘DFT description of the
higgaing mechanism present at selfdual points,



‘Open questions

* The DFT deacription of the higgs mechanism is near each
enhancement point, you can not move continuoualy from
one enhancement point to ancther (because each group has
a different dimersion). So....

Ts there a way to describe
enhancemenl/breaking taking in to account
all posible enhacement for a given number of

compaclify dimensions ?
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