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Scalar potential

@ “Fluctuations” (scalar degrees of freedom)
o Introduce generalised vielbeine E,?, 3 is SO(5) index
@ Generalised metric M, = E35Eb5555 (SO(5) structure)
@ Define connection for £
VabVE = VoV + T apa VI — wyapVe, (1)
Eod =z = d 5
rab,c = —E“ .V E:?, Yab = ?Dab Ine, (2)
° eu’_‘ is external vielbein
e [ is not SO(5) invariant (we will restore this in the potential)
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Generalised torsion

@ Generalised Torsion:
= 1 1
(,c,Y — .c,\) V2 = 2 Toea APV — SwTheh<V?, (3)

@ Covariant under L!
@ lrreps:

1 42 1 = 1
Tab,cd = §5fi5b]c + EGabcefZef’d - E (25 5[(1, Tb]c +5 6? 7—ab> . (4)

o Explicitly,

Zab,c 3 6abdef Tde,fc _ 2€abdefr e,fc eabcder[fd,e]f7 (5)
5 6 -
Tap = 3 cla,b])” 5vab + Cefa,b]” s

@ The torsion is not invariant under SO(5)!
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SO(5)-invariance

@ Construct independent generalised diffeomorphism scalar densities

A= $,,5gM* MDY B= (§abM‘”")2 :

C= Machd Tab Tcd ; D= MachdMefZaqubd’f,
(6)
E = MapMgMsZ20 79 F = M MPIV 0 Toy .
e Combine them to form SO(5) invariant (up to constraints):
1 O 1 I 5
Vi = —RMachdSabS,_-d + ﬁME*CM”C’Sacsbd - EM“M”" TobTed
1 oo 1 - - ~
_ EMachdMefZac’eZbd’f + EMachdMefZaqbZed’f _ MachdVab Tcd )
(7)
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e Up

1
,Ev

to constraints we can write this as

1 1
b MPV g M5 4 gM“M""vabM“vchef + EM“M"f’vab/\A‘*’VEC/\Adf
1 e ]- e f

ac bd ac bd 1 e f f
— MV, Vg M + MM <§Wae,c Whf,d — Ewae,c Whf,d + Ewae,b Wdf,c

1 f e f e e f
_Ewae,b Wdf,c — Wae,d Wfe,b — Wae,f Wed,b .

o w

(8)

2 terms are background fluxes and appear also in DF Tz .

@ Section condition term is

where

Emanuel Malek

Machd ( oas b rdf c - 2rab c ref,df + ﬁae,cefbf,d)r + ﬁaf,berde,cf - raf,::eﬁbe,df)
9)

Fape? = —ELCD,pEZ? . (10)

ab,c
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Local flatness

Can construct the full “curved” SL(5) EFT action this way.
Everything is manifestly coordinate-invariant.

Similar to gauged EFT but “twists” E,, € GL(10).

When M locally flat = SL(5) EFT.

Then coordinate patches are patched with SL(5)!

Do we need local flatness? Background-independence? (Hohm,
Marques) Applying the section condition? SUSY?...
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Conclusions and outlook

Conditions for local flatness. Better connections?

What 4-manifolds (3-manifolds) can be embedded into locally flat
Mig?

Section condition?

Global sections as reduced structure group? Non-geometric spaces?
Scherk-Schwarz (probably need local flatness!)
Non-abelian T-duality?
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Tensor Hierarchy

Module(w) | Representations | Gauge field | Field strength
A(1/5) 10 AP Fab
B(2/5) 5 B Ha
C(3/5) 5 c? J?
D(4/5) 10 Dab Kab
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e-product (wedge product)

We define a e product between these spaces.

o | A(1/5) B(2/5) C(3/5) D(4/5)
A(1/5) | B(2/5) C(3/5) D(4/5) S(1)
B(2/5) | C(3/5) D(4/5) S(1)

C(3/5) | D(4/5) S(1)
D(4/5) | S(1)
(-Al L4 -A2) fabcdeAch
(AeB)? :Aabsb,

1 e
(AeC),, = eabcde.A dc (11)

A oD — EAabDab s
(Br e B2),, = BaaBup -
BeC=DB5,C",
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“Exterior derivative”

Want nilpotent derivative
A(1/5) <2 B2/5) +2 c(3/5) <2 D(a/5). (12)
Use

A 1 A P 1
OB = Se™ NV yBe,  0Ca=VpC®, 0D = SV De,

(13)
Constr:iints = Nilpotency, covariant under L.
e and 0 satisfy for all A € A(1/5) and T € B(2/5) or C(3/5),
LAT =N (OT) +8(NeT) . (14)
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