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Effective action for compactifications of bosonic string on stringy-size T¢ from DFT
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Double field theory

At special points in the torus moduli space there are extra
massless states with momentum or winding.
We will not include them here

Field theory incorporating T-duality

momentum — Y compact coordinate

winding — new, dual coordinate

0,1 =0, + 0;

However, it requires constraints
Oyr = 0y — Oy

0Oy

— 0y0;( ) =0
#0 i; usual 0 énMNaMaN( ) =0 weal«>8<straint

massless states

Level matching condition

1,...2D

strong constraint

Weak constraint not enough = 9y ( )OM( ) =0 or
section condition

Include winding modes here , violating weak constraint

(though satisfying level matching condition)




Strong constraint sufficient but not necessary

Efforts in trying to get consistency while relaxing strong constraint

*Necessary and sufficient conditions for closure of algebra M.G., Marques 12

Interpretation in a generic context obscure...

But in the context of “Generalized Sherk-Schwarz reductions” (leading to gauged maximal or
half-maximal sugra)

Closure of algebra &> quadratic constraints of gauged sugra

weaker than strong constraint ( also weak < strong in GSS)
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Computing 3-point functions <VV V> we read off
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Symmetry enhancement, bosonic string on T¢

U(l)de(l)d‘ . < (G
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00 52 xSUB)xSU(3) xSU(2)
SU(4) x SU(4) Az X As

SU(2)* x SU(2)*
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30(8) X SO(S) D4 X D4

maximal enhancement

simply-laced
Lie algebra
rank d, dim n

ADE series
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Coimbra, Strickland-

S — / dX R generalized Ricci scalar Constable, Waldram 09

Generalized Scherk-Schwarz reduction of DFT action My —a X /\/ld\
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FI _ dAI—I—fIJKAJ/\AK
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Claim: this action reproduces the string theory action compactifications
on T9 close to enhancement point
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Of course, we have not included momentum/winding modes ~ € y/€ J

To include winding modes we need dependence on Sl, 5«1

To account for the enhancement of symmetry, we need to enlarge the generalized tangent space
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TM . ®TS'eTS & T*M,,
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TM @&Ve®TS' & TS @ Vy T M, (
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0(3,3)

M ab(il?)

9 scalar fields

6 vector fields

Should satisfy SU(2) algebra  J (1, §)

Should satisfy SU(2)r algebra Ja(y, Z])
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SU(2) x SU(2) algebra

C-bracket

1
[‘/17 ‘/Q]C — §(£V1‘/2 — LVQ‘/l)

(CuVa) = VoVl @iy — o,V

The following .Jand .J do the job

/eQiyL O\ (m \
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generalized Lie derivative

R
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SU(2) x SU(2) algebra

C-bracket

1
Vi, Vale = 5(LwVa = L1, V1)

(£V1 ‘/2)1 — ‘/vlJ aJ —+ (81‘/1J — 8J ‘/1]) ‘/QJ generalized Lie derivative

The following .Jand .J do the job

/e%yL O\ ( v+\ /emyR

U_

\%)

Straightforward generalization to SU(2)¢ x SU(2)4
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What about other enhancement groups?

T2 oo o0 SU(2)? x SU(2)?
o0 =0 SU(S) X SU(S) 3 positive roots : 2 simple, | non-simple

does not arise from any
[Ja, JB] — JOH_ﬁ obvious extension of the
previous construction

Deformed generalized Lie derivative

ZEIEJ =Lg E;+ Q7" Fx

Cocycle tensor

—1)*P 4, if two roots are positive
0 B +6+7
[JK =
By —(=1)**? §qyp51  if two TOOtS are negative

This reproduces [ f], Eéf]@: fIJKE}( for any group
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Effective action found is good close to enhancement point

Can we find a description “good” for all moduli space ?

" We can,but SU(2) x SU(2) ¢ SU(3)

= Ve need a larger group coming from an enhancement in T3

(1)
(2) x SU(2) x U(1)
(2) x U(1) x U(1)

/

decompactify
@ To describe all moduli space of T3, need SU(4) x SU(2) x SU(4) x SU(2) <coming from an
enhancement in T*

% To describe all moduli space of T4 need to consider enhancement groups on T’

== But action not a good low energy action
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Conclusions

* DFT description of compactification of bosonic string on stringy-size tori

* Enhancement of symmetry — extend generalized tangent space O(adj G, adj G)

* By appropriate generalized Scherk-Schwarz reduction of DFT action we
fully recover string theory action

* Frame (determines truncation) depends on y™and 7™

violates weak constraint L 2 . .
satisfies level-matching 4( vp ~ ) ( )

* For groups with non-simple roots we modified the bracket by cocyle tensor

* For T9, is there a vielbein depending on 2d coordinates that satisfies algebra

under ordinary bracket!?

* We can describe all moduli space. But...

- Systematics...?

- Is that truncation of any use!



