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Goals

@ The construction of a generic (up to second order in derivatives) 8-dimensional
theories with Abelian gauge symmetry and non-trivial Chern-Simons terms
compatible with the existence of a group of electric-magnetic duality rotations of the
equations of motion(in 8 dimensions it must be a subgroup of the symplectic group).
There are previous works in different dimensions,d=3,d=4,d=5,d=6,d=9.
Bergshoeff, Hartong, Hohm, Hubscher, Ortin, 2009. Hartong, Hohm, Hubscher,
Ortin, 2009. Hubscher, Ortin, Shahbazi, 2014. Hubscher, Ortin, Shahbazi, 2014.
Fernandez-Melgarejo,Ortin, Torrente-Lujan, 2012.
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theories with Abelian gauge symmetry and non-trivial Chern-Simons terms
compatible with the existence of a group of electric-magnetic duality rotations of the
equations of motion(in 8 dimensions it must be a subgroup of the symplectic group).
There are previous works in different dimensions,d=3,d=4,d=5,d=6,d=9.
Bergshoeff, Hartong, Hohm, Hubscher, Ortin, 2009. Hartong, Hohm, Hubscher,
Ortin, 2009. Hubscher, Ortin, Shahbazi, 2014. Hubscher, Ortin, Shahbazi, 2014.
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@ The general gauging of the global symmetry group using the embedding-tensor
fomalism including the possibility of adding Stiickelberg couplings consistent with
the above-mentioned electric-magnetic duality.
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Goals

@ The construction of a generic (up to second order in derivatives) 8-dimensional
theories with Abelian gauge symmetry and non-trivial Chern-Simons terms
compatible with the existence of a group of electric-magnetic duality rotations of the
equations of motion(in 8 dimensions it must be a subgroup of the symplectic group).
There are previous works in different dimensions,d=3,d=4,d=5,d=6,d=9.
Bergshoeff, Hartong, Hohm, Hubscher, Ortin, 2009. Hartong, Hohm, Hubscher,
Ortin, 2009. Hubscher, Ortin, Shahbazi, 2014. Hubscher, Ortin, Shahbazi, 2014.
Fernandez-Melgarejo,Ortin, Torrente-Lujan, 2012.

@ The general gauging of the global symmetry group using the embedding-tensor
fomalism including the possibility of adding Stiickelberg couplings consistent with
the above-mentioned electric-magnetic duality.

@ A simplification/sitematization of the construction of maximal 8-dimensional
supergravities with SO(3) gaugings. Salam and Sezgin (1985),
Alonso-Alberca,Messen, Ortin (2000), Alonso-Alberca,Bergshoeff, Gran, Linares,
Ortin (2003)

Oscar Lasso Andino (IFT-UAM/CSIC) 8-dimensional field theories 19/01/2017



Ungauged d = 8 theories

The field content of a generic d = 8 theory:
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Ungauged d = 8 theories

The field content of a generic d = 8 theory:
@ the metric gyv,
o scalar fields ¢*,
o 1-form fields A’ = Al dx*,
o 2-form fields By, = 2Bmuvdxﬂ AdxY and
o 3-form fields C7 = 5 Lca pvpdxt AdxY AdxP.

What is the simplest theory one can construct with these fields?.

The simplest field strengths are the exterior derivatives:

Fl=dAl, Hm = dBm, G2 =dcC?.
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Ungauged d = 8 theories

The field content of a generic d = 8 theory:
@ the metric gyv,
o scalar fields ¢*,
o 1-form fields A’ = Al dx*,
o 2-form fields By, = 2Bmuvdxﬂ AdxY and
o 3-form fields C7 = 5 Lca pvpdxt AdxY AdxP.

What is the simplest theory one can construct with these fields?.

The simplest field strengths are the exterior derivatives:
Fl=dAl, Hpm = dBpm, G2 =dcC?.
The most general gauge-invariant action is:

s = /{*1R+ 1, do™ Axd9Y — 3t F! AxF? + 32 iy Ak H,

—13m A5, G? AXGE — IRe N, GINGEY

where the kinetic matrices 94, , %, . #™",3m.A,p as well as the matrix Re. 45, are
scalar-dependent.
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Equations of motion

The equations of motion of the 3-forms C? are

8S _ 35 _, 5S
5ca— “8Ge 5G2

= Ry = —ReANpGP — Smtp,+ GP.
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Equations of motion

The equations of motion of the 3-forms C? are

8S 8S oS _ b b
02 = dp2 =0, oo = Ry = eGP — Sm A3 x GO

These equations can be solved locally by introducing a set of dual 3-forms Cj.
dC;=R,.
Moreover, we can built a vector containing the fundamental and dual 3-forms:
. ca . .
iy — i — i
@=(¢) =

so that the equations of motion and the Bianchi identities for the fundamental field
strengths take the simple form

dG' =0.
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First abelian deformation.

G?=dC?+d°"F'By,

SsA! =do', 86Bm =dom, 85C?=do®—d?,™F'op,.
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First abelian deformation.

G?=dC?+d°"F'By,

SsA! =do', 86Bm =dom, 85C?=do®—d?,™F'op,.

v

@ The action remains gauge-invariant but the formal symplectic invariance is broken: if

we do not modify the action, the dual 4-form field strengths are just G, = dC, and
Sp(2n3,R) cannot rotate these into G?

o Furthermore, the 1-form and 2-form equations of motion do not have a
symplectic-invariant form.

N
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First abelian deformation.

G?=dC?+d°"F'By,

SsA! =do', 86Bm =dom, 85C?=do®—d?,™F'op,.

v
Problems!

@ The action remains gauge-invariant but the formal symplectic invariance is broken: if
we do not modify the action, the dual 4-form field strengths are just G, = dC, and
Sp(2n3,R) cannot rotate these into G?

o Furthermore, the 1-form and 2-form equations of motion do not have a

symplectic-invariant form.
v

Solution:Add a CS term to the action

Scs :/{_dalmdcaFle}7

.
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Many things change

New equation of motion:

§S 5S ,
—dmzo, m:Ra—da/mF Bm.
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Many things change

New equation of motion:

§S 5S ,
—dmzo, m:Ra—da/mF Bm.

The local solution is now

dCs=R,—dy™F'B,,

Oscar Lasso Andino (IFT-UAM/CSIC) 8-dimensional field theories



Many things change

New equation of motion:

§S 5S ,
—dmzo, m:Ra—da/mF Bm.

The local solution is now
dCy=R,—dy™F!' B,
The dual, gauge-invariant, field strength now is:

R.=dCa+dyy™F'Bm=G,.

(ChH= (E-:) transforms linearly as a symplectic vector if (d;™) = (Zal’,’n") also does.
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We can define the symplectic vector of 4-form field strengths

G'=dC'+d'|"F'Bn,
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We can define the symplectic vector of 4-form field strengths
G'=dC'+d'|"F'Bn,
invariant under the deformed gauge transformations

SsA = do! 86Bm =dom, 8:C'=do’—d'|"Flop,.
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We can define the symplectic vector of 4-form field strengths

G'=dC'+d'|"F'Bn,

invariant under the deformed gauge transformations

SsA = do! 86Bm =dom, 8:C'=do’—d'|"Flop,.

Problem!

The deformed gauge transformations do not leave invariant the CS term.
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We can define the symplectic vector of 4-form field strengths

G'=dC'+d'|"F'Bn,

invariant under the deformed gauge transformations

SsA = do! 86Bm =dom, 8:C'=do’—d'|"Flop,.

Problem!

The deformed gauge transformations do not leave invariant the CS term.

Add another term of the form

Scs = /{fda/’"dcaF’Bm — 302" d? " FY B},
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We can define the symplectic vector of 4-form field strengths

G'=dC'+d'|"F'Bn,

invariant under the deformed gauge transformations
SsA = do! 86Bm =dom, 8:C'=do’—d'|"Flop,.

Problem!

The deformed gauge transformations do not leave invariant the CS term.

Add another term of the form

Scs = /{fda/’"dcaF’Bm — 302" d? " FY B},

da(/[mdaj)m] = 07 SO d,'(l(mdiJ)m) =0.
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EOM for the 1-forms

Using the duality relation R; = G, the equations of motion of the 1-forms can be written
in the form

oS

= d{//{,J*FJ+d;,mGiBm+ %d;,’"diJmFJBm,,} —0,
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EOM for the 1-forms

Using the duality relation R; = G, the equations of motion of the 1-forms can be written
in the form

% = d{//{U*FJ—s—d,-,"’G"Bm—f— %d;,mdiJmFJBm,,} =0,
Fi = dA+dy"G'Bm+3dy™d )"FIBmn,
Fi = —yxF’,
df; = dy"G'Hp,
where A is a set of 5-forms. )
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EOM for the 1-forms

Using the duality relation R; = G, the equations of motion of the 1-forms can be written
in the form

%:d{%,J*FJ+d,-,"’G"Bm+%d,-,'"d"JmFJBm,,}:o,
Fi = dA+dy"G'Bm+3dy™d )"FIBmn,
Fi = —yxF’,
df; = dy"G'Hp,

where A is a set of 5-forms.

Then:
2 =—{dFi~dy" G Hm} .
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EOM for the 2-forms

88?5 = —{dAm+dymG'F'}.

The Solution

Using the duality relation R, = G, and following the same steps for the 2-forms , we find
A™ = dB™+d',"F'C,
A™ = #™xH,,
dA™ = —dymG'F!, )
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EOM for the 2-forms

88?5 = —{dF/'"+d,-,'"G"F’} .

The Solution

Using the duality relation R, = G, and following the same steps for the 2-forms , we find
A™ = dB™+d',"F'C,
A™ = #™xH,,
dA™ = —dymG'F!, )

This completes the first abelian deformation!
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Field strengths

Fl' = dA'.

Hn = dBm—du F A,

G = dC'+d|"F'Bp—Ld M dmAFIAK,

A™ = dB™+d"|"CiF! +d™PBn(Hp+ AHp) + 5d' ™ di)"AV AH,,

Fi = dAj+2dmyA”(Am— L 0H,) - (d",mB,,, - %dij’"dm,KAJK) (G- 1AaG)

3 (&1 dmsic — o k) I AK G 0Py A B
+a (diKm i dmiy +2di[l\mdi\K]"deL) FIARLB, + L d' ™ dic"dpy AT dB,,

—155d 1" diQ " dity dpr ATKLQ P
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Non-Abelian and massive deformations: the tensor hierarchy

Gauging the global symmetries of the theory

The most general possibilities can be explored using the embedding tensor formalism

Cordaro, Fré,Gualtieri, Termonia and Trigiante (1998). Nicolai and Samtleben (2001).De
Wit and Samtleben (2001). De Wit, Samteblen and Trigiante (2003)

The tensor hierarchy \

De Wit and Samtleben (2005). De Wit, Nicolai and Samteblen (2008). Bergshoeff,
hartong, Hohm,Huubscher and Ortin (2009). De Wit and Zalk (2009)

Oscar Lasso Andino (IFT-UAM/CSIC) 8-dimensional field theories 19/01/2017



The embedding tensor formalism

@ It turns out that all couplings that deform an ungauged supergravity into a gauged
one, can be given in terms of the embedding tensor.

o Gauged supergravities are classified by the embedding tensor, subject to a number of
algebraic or group-theoretical constraints.

@ The embedding tensor © ;% pairs the generators t, of the group G with the vector
fields A“M used for the gauging.

AMon?,

o The d-tensors dpyy,d’;™, d™"P are invariant under the global symmetry group.
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The gauging of the global symmetry

We promote the global parameters o to local ones a(x) and we make the
identifications:

The embedding tensor and the global parameters

at=c'9A.

| A\

The embedding tensor and the 1 — forms

The gauge fields for these symmetries are given by

AA= Al A,
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The first Constraint and the 1-forms

The derivatives transform covariantly under gauge transformations 8¢ = 6/ 1%,
provided that the embedding tensor is gauge-invariant

S =0,

and provided that the 1-forms transform as

AAl9A

07
56AI = 90! +AA’, where

20! do!' —AIX,! oK,

The gauge invariance of the embedding tensor leads to the so-called quadratic constraint
B K A Aq C
9,8 | Ts™ 0 ~ fac™®, <] = 0.

To determine AA’ we have to construct the gauge-covariant 2-form field strengths F/.
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Field Strengths

FI

Hm

Gi

dAl - 1x, AR L ZImB,,

DBm — dmiydA' AT + 1M AR L 7, T

2C +d')" |F'B,— 3Z'PB,B, + 1 d, i dA? AR + %deJXKMLA’JKL} — Zim A"
GB™ —dyF!C'+ d™ B, (Hp+ AHp —2Z;,C')

+d™ K dA! dAT AK

+ (T12didean il — %dm/JMXKML) dA AKE

+ (%dmNPMX/NJ - %diMmd/inanJ) X P AUKEM

+ZImA~,7
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o First of all we have the gauge-invariance constraints
A Ji
217, 217", Liim,
@ Secondly, we have the global-invariance constraints
2Lamiss 2447,

@ Thridly we have the orthogonality constraints between the three deformation tensors

QmA = —Zlml9[A,
92! = Zz,z/m
PDon = ZimZ'n.
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o Next, we have the constraints relating the gauge transformations to the d-tensors

27k = Xu'ky-2K"dmis,
2"y = X422+ Zipd ™
‘glij = —X[,'J'_2Z(,'|mdlj)/m,

o Finally, we have the constraints that related the d-tensors amongst them

gimn  _ dil[m|ZI\n] _|_Zipdpmn’
2™ = 3d("d )"+ d™Pdpyy +3dUM e 2K,
ik = Zimd" 1k — di()) " dm| k) -
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EOMSs and Bianchi identities

8S
22 _ (B,
5B, %#(Bm)
8S
6C,’ —%(C,)
8S 5 K in 1.in JK

) i
A AX(¢)W =0 (B(9*) + B(C) T 4, Cj+ B(Bm) T) ", Bn)

where

VAB(6°) = v (ZKa+ Ta ,FIF+T, ,,H”Hm—fTA Gy

B(A)) = —PF; +2dm F?A™ 4+ d.™ G Hpm — 3d™ i FK Hin + 0 K
B(Bm) =—2H™ —d; TG F' +d™PHpp+d"  FK + 2 F)
B(C))=—2G;+d; ,F’ —ZimH™

1

Oscar Lasso Andino (IFT-UAM/CSIC) 8-dimensional field theories 19/01/2017



The 8-dimensional supergravities with SO(3) gaugings

@ All these theories will be equivalent from an 8-dimensional point of view: they are all
related by SL(2,R) duality transformations that can be understood as a different
changes of variables.Dibietto,Ferndndez-Melgarejo,Marquéz,Roest (2012).
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The 8-dimensional supergravities with SO(3) gaugings

@ All these theories will be equivalent from an 8-dimensional point of view: they are all
related by SL(2,R) duality transformations that can be understood as a different
changes of variables.Dibietto,Ferndndez-Melgarejo,Marquéz,Roest (2012).

@ The simplest mechanical procedure to obtain them from 11-dimensional supergravity
would be to perform the standard Scherk-Schwarz reduction that gives an
8-dimensional SO(3)-gauged maximal supergravity in which the 3 Kaluza-Klein
vectors play the role of gauge fields and then perform the SL(2,R) duality
transformations mentioned above. Salam and Sezgin (1985).
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The 8-dimensional supergravities with SO(3) gaugings

@ All these theories will be equivalent from an 8-dimensional point of view: they are all
related by SL(2,R) duality transformations that can be understood as a different
changes of variables.Dibietto,Ferndndez-Melgarejo,Marquéz,Roest (2012).

@ The simplest mechanical procedure to obtain them from 11-dimensional supergravity
would be to perform the standard Scherk-Schwarz reduction that gives an
8-dimensional SO(3)-gauged maximal supergravity in which the 3 Kaluza-Klein
vectors play the role of gauge fields and then perform the SL(2,R) duality
transformations mentioned above. Salam and Sezgin (1985).

Problem!

Technically complicated (because of electric-magnetic duality). The Kaluza-Klein triplet
of vector fields are the first component of a SL(2,R) doublet and, after the duality
transformations, the gauge fields are no longer the first component of that doublet, but a
general linear combination of the first and the second.
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From 11-dimensional to 8-dimensional supergravity

11-dimensional » Massive
supergravity 11-dimensional
supergravity
y >~
<4 3
Scherk-Schwarz reduction Roman's massive ) AIonso—AIberca:
N=2A, d=10 supergravity Messen and Ortin
gauged with the
vectors coming
= from
i i the gauge fields are related 11-dimensional
8 Id|mens|o_na| before gauging thres form

Salam and Sezgin

gauge fields: the
three KK vectors

Most general gauging:
use embbeding tensor

Salam and Sezgin, (1985),
Alonso-Alberca,Messen, Ortin, (2001),

Alonso-Alberca, Bergshoeff, Gran, Linares, Ortin, Roest, (2003),
Puigdomenech, de Roo, (2008).

imensional field theories
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Supergravity in 11-dimensions

Cremmer and Julia (1978)
The bosonic fields of N =1,d = 11 supergravity are:

The field strength of the 3-form is
G=40C,

and is obviously invariant under the gauge transformations
§C=30%,

where )’AZ is a 2-form.
The action for these bosonic fields is

5— [ans/d [fe LE 11 5EatE
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=2, d = 8 supergravity

e ./ =2, d =8 supergravity can be obtained by direct dimensional reduction of
11-dimensional supergravity on T3.
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A =2, d =8 supergravity

e ./ =2, d =8 supergravity can be obtained by direct dimensional reduction of
11-dimensional supergravity on T3.

@ The scalars of the theory parametrize the coset spaces SL(2,R)/SO(2) and
SL(3,R)/SO(3) and the U-duality group of the theory is SL(2,R) x SL(3,R) and its
fields are either invariant or transform in the fundamental representations of both
groups.
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A =2, d =8 supergravity

e ./ =2, d =8 supergravity can be obtained by direct dimensional reduction of
11-dimensional supergravity on T3.

@ The scalars of the theory parametrize the coset spaces SL(2,R)/SO(2) and
SL(3,R)/SO(3) and the U-duality group of the theory is SL(2,R) x SL(3,R) and its
fields are either invariant or transform in the fundamental representations of both
groups.

@ We use the indices 7,j, k = 1,2 for SL(2,R) doublets and m,n,p=1,2,3 for SL(3,R)
triplets.
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A =2, d =8 supergravity

e ./ =2, d =8 supergravity can be obtained by direct dimensional reduction of
11-dimensional supergravity on T3.

@ The scalars of the theory parametrize the coset spaces SL(2,R)/SO(2) and
SL(3,R)/SO(3) and the U-duality group of the theory is SL(2,R) x SL(3,R) and its
fields are either invariant or transform in the fundamental representations of both
groups.

@ We use the indices 7,j, k = 1,2 for SL(2,R) doublets and m,n,p=1,2,3 for SL(3,R)
triplets.

@ The bosonic fields are

g[—lV7 C7 Bn‘I7Aimva7 (P,///mm

where C is a 3-form, B, a triplet of 2-forms, A'™, a doublet of triplets of 1-forms
(six in total), a and @ are the axion and dilaton fields which can be combined into
the axidilaton field

T=a+ie ?,
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The bosonic action is:

S = [{-+RA YT (At nadt )+ YT (W prd W)
A I M F'™ NI+ 3 0™ Hiy AHp + 379 GIAxGL — LaGL G
+1G [Hp A2 — By F?™ + Lemn, F2M AL AP
+1HmF2m [C + Lemnp AL ALY AZP]
+3€MP Ho Hp (Bp — $€pqr AT A2T) )

and the field strengths

Hm

dBm + € €mnp F AP,

G' = dC'+F'™Bm+ LejemnpAtTFTAP.
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The SO(3) gaugings of .4 =2, d = 8 supergravity

@ The only structure constants that we need to know explicitly are those of the SO(3)
subgroup

[Tma Tn] = fmnp Tp = *emnp Tpa
@ The indices /,J,... must be replaced by composite indices im, jn etc. where

ij,...=1,2and m,n,...=1,2,3 are indices in the fundamental representations of
SL(2,R) and SL(3,R), respectively.
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The SO(3) gaugings of .4 =2, d = 8 supergravity

@ The only structure constants that we need to know explicitly are those of the SO(3)
subgroup

[Tm, Tn] = fmnp Tp = *emnp Tpa
@ The indices /,J,... must be replaced by composite indices im, jn etc. where
ij,...=1,2and m,n,...=1,2,3 are indices in the fundamental representations of
SL(2,R) and SL(3,R), respectively.
@ In the electric 3-forms the lower index 1 is equivalent to an upper index 2:
C1 = £12C? = C? and, therefore (C') = (8) = (g;) On the other hand,
C,' =¢&j Cj.
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The SO(3) gaugings of .4 =2, d = 8 supergravity

@ The only structure constants that we need to know explicitly are those of the SO(3)
subgroup

[Tma Tn] = fmnp Tp = *emnp Tpa
@ The indices /,J,... must be replaced by composite indices im, jn etc. where
ij,...=1,2and m,n,...=1,2,3 are indices in the fundamental representations of
SL(2,R) and SL(3,R), respectively.
@ In the electric 3-forms the lower index 1 is equivalent to an upper index 2:
C1 = £12C? = C? and, therefore (C') = (8) = (g;) On the other hand,
C,' =¢&j Cj.
o Comparing the field strengths of this theory with those of the generic ungauged

theory we get that the d-tensors can be constructed entirely in terms of the
U-duality invariant tensors &';,€;,0™ n, €mnp:

1
dmy  — dminjp = —5&mnp&jj,

di/m — dij,,’":S’J-E’”,,.
Moreover

di(”md,-u)" = _2dmnpde7 = d"P = _,'_%smnp.
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@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:
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@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:
@ Salam and Sezgin's (SS), in which the 3 vector fields A'™ coming from the metric of

11-dimensional supergravity (that is, the 3 Kaluza-Klein (KK) vector fields) are used
as gauge fields.

Oscar Lasso Andino (IFT-UAM/CSIC) 8-dimensional field theories



@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:

@ Salam and Sezgin's (SS), in which the 3 vector fields A'™ coming from the metric of
11-dimensional supergravity (that is, the 3 Kaluza-Klein (KK) vector fields) are used
as gauge fields.

@ The AAMO gauging in which the 3 gauge fields are the A%?™ coming from the 3-form
of 11-dimensional supergravity.
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@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:

@ Salam and Sezgin's (SS), in which the 3 vector fields A'™ coming from the metric of
11-dimensional supergravity (that is, the 3 Kaluza-Klein (KK) vector fields) are used
as gauge fields.

@ The AAMO gauging in which the 3 gauge fields are the A%?™ coming from the 3-form
of 11-dimensional supergravity.

@ The Salam-Sezgin gauging corresponds to choosing an embedding tensor whose only
non-vanishing components are 9;,," = g&;18," where g is the coupling constant,
and the AAMO gauging corresponds to the choice Bi," = g8;28,".
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@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:

@ Salam and Sezgin's (SS), in which the 3 vector fields A'™ coming from the metric of
11-dimensional supergravity (that is, the 3 Kaluza-Klein (KK) vector fields) are used
as gauge fields.

@ The AAMO gauging in which the 3 gauge fields are the A%?™ coming from the 3-form
of 11-dimensional supergravity.

@ The Salam-Sezgin gauging corresponds to choosing an embedding tensor whose only
non-vanishing components are 9;,," = g&;18," where g is the coupling constant,
and the AAMO gauging corresponds to the choice Bi," = g8;28,".

@ From the 8-dimensional supergravity point of view, one could use any other SL(2,RR)
transformed of the A™ triplet as gauge fields. The corresponding embedding tensor
has the form

Bim" = viém",

where v; is a 2-component vector transforming in the fundamental of the
electric-magnetic SL(2,R) duality group
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@ In this theory, the embedding tensor has the form ®;,”. We know there are at least
two possible SO(3) C SL(3,R) gaugings of this theory:

@ Salam and Sezgin's (SS), in which the 3 vector fields A'™ coming from the metric of
11-dimensional supergravity (that is, the 3 Kaluza-Klein (KK) vector fields) are used
as gauge fields.

@ The AAMO gauging in which the 3 gauge fields are the A%?™ coming from the 3-form
of 11-dimensional supergravity.

@ The Salam-Sezgin gauging corresponds to choosing an embedding tensor whose only
non-vanishing components are 9;,," = g&;18," where g is the coupling constant,
and the AAMO gauging corresponds to the choice Bi," = g8;28,".

@ From the 8-dimensional supergravity point of view, one could use any other SL(2,RR)
transformed of the A™ triplet as gauge fields. The corresponding embedding tensor
has the form

Bim" = viém",

where v; is a 2-component vector transforming in the fundamental of the
electric-magnetic SL(2,R) duality group

@ The SO(3) gauge fields are combinations of the two triplets of vector fields

main _ . Aim
i, TAT = v; AT

and include, as limiting cases, the SS and the AAMO theories.
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Solving the constraints

We have found a set of deformation parameters which are a solution for all contraints

O =vibm", Z™M"=Vv'6"", Z,=0
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Thank you!
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The 6-form potentials and their 7-form field strengths

Bandos,Ortin 2016, ....

@ The 6-form potentials are expected to be the duals of the scalars: requires the
introduction of as many 6-forms D4 as generators of global transformations 64
leaving the equations of motion (not just the action) invariant.

@ The 7-form field strengths K4 are the Hodge duals of the piece jﬁ\a)(q)) of the
Noether—Gaillard—=Zumino (NGZ) conserved 1-form currents ja :jlg‘c)(¢)+AjA
associated to those symmetries.

KA = *j/(AG),

The Bianchi identity is

dKa = —d*ji\a) =Tal JFIE + Ta™ oA Hp — L Tp; GV
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@ The kinetic terms in the action

SO = [{*R4 YT (DMl 1Dt 4 ST (W xd W W)

A 3l n F™ NAFIT - 3 ™ Hiy AxHp + 372G AXG —2aGAG -V}
o We add

s = /{—dClAcz —1AGLAG?— LB, 9B, 7By + Le™P B H,Hy
— 3 AMANAHR 2B, }
@ Another correction
s@ = /{f%v,-(F"’" —V/Bn)BmBnBn+ $£™P B AH,AH, — 3e;0G OF/MB,

+ 2 € AMAN DB AH, } .
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The scalar potential

@ The scalar potential must satisfy:

A% 2%
X —Y ]j77
Adex A ac
where the index 1 labels the deformations c?, which, in this case, are just ¥;,”,Z™"

and Zim-
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The scalar potential

@ The scalar potential must satisfy:

A% 2%
X —Y ]j77
Adex A ac
where the index 1 labels the deformations c?, which, in this case, are just ¥;,”,Z™"
and Zim-

@ No general rules available in the literature to construct the fermion shifts of any

gauged supergravity. Castellani, Ceresole, Ferrara, DAuria, Fré and Maina,(1986),
(1985). Bandos and Ortn (2016).
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The scalar potential

@ The scalar potential must satisfy:

A% 2%
X —Y ]j77
Adex A ac
where the index 1 labels the deformations c?, which, in this case, are just ¥;,”,Z™"

and Zim-

@ No general rules available in the literature to construct the fermion shifts of any
gauged supergravity. Castellani, Ceresole, Ferrara, DAuria, Fré and Maina,(1986),
(1985). Bandos and Ortn (2016).

@ They can be written in terms of the dressed structure constants of the gauge group.
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The scalar potential

@ The scalar potential must satisfy:

A% 2%
X —Y i
ka G0~ A g
where the index 1 labels the deformations c?, which, in this case, are just ¥;,”,Z™"

and Zim-
@ No general rules available in the literature to construct the fermion shifts of any

gauged supergravity. Castellani, Ceresole, Ferrara, DAuria, Fré and Maina,(1986),
(1985). Bandos and Ortn (2016).

@ They can be written in terms of the dressed structure constants of the gauge group.

The scalar potential

V=—1s,sH L 1sm Nyl Ny = —Lwivy [Tr(//{)z - 2Tr(//z2)} :

where #1 is the SL(2,R)/SO(2) symmetric matrix, and where we have used

Mmn=LPL,P, sothat T=Tr(.#), and T™T™ =Tr(.#?).
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