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< reparametrization of gen. metric H

_(g—bg b —bg‘1>_ _ _( 7 176] )
H_< g b gt ) - ~\-B83 7

S (g+b) =" +h), e i
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Field redef.

. arXiv:1202.3060, arXiv:1204.1979 by D. A., O. Hohm, M. Larfors, D. Liist, P. Patalong
Agrangians

See also related work in: arXiv:1210.1591, arXiv:1211.0030, arXiv:1304.2784

by R. Blumenhagen, A. Deser, E. Plauschinn, F. Rennecke, C. Schmid

Idea: field redef. (gmn, bymn, @) < (Gmn, 8™, ¢), [ antisym

571 - (g + b)ilg(g - b)71 1 =1 6_2(;7) A/ |g\
1 1 & (g + b) = (g + 6) ' 2 =
B=—(g+b) blg—10) € V19l
< reparametrization of gen. metric #, i.e. new gen. vielbein
g—bg'b —bg_1> T 5T 1 & ( J 98 )
H = _ 2 =" lEg=£" €= o ~
( g'b g -8y §~' - BB

e_( ¢ 0N s_(28 @B\ ;_(m 0 g=e"nae
e 7)o &) T o gt)

~ ~T ~
g=¢e nge

B w.r.t. @, R: motivations from Gen. Complex Geom./sugra
hep-th/0609084, arXiv:0708.2392 by P. Grange, S. Schifer-Nameki

arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram
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+ 4G BT B 0pd 0yd — 20,d 3g (Gmn BT B™)
— 3 Gmonal”® 0" BB™ + 2 GmnpB™ D"
+ GnaGrsB" (0BT O + 05" OmB”)

1~ ~ ~ U Sv ~ ~mn mu nv ~qr ~PS
- ngpgnqgrs(ﬂ ﬂ augpq avg _26 ﬁ augq avgp ))
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o= 2/ (R(z;) L a0d? - Lr? | R = 3gilmy, gl

+ 4!7mn,3mp6nqapd aqd -~ 2apd aq (gmnﬁmpﬂnq)

1 ~ ~ ~T8 mn 1 ~ m n
- ngpgnqg orB* 0;8™" + §gmnapr3q 046"
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Comparison of £y to 4D potential: Q-flux term, Q,,"” ~ 0,,6™ ?
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Comparison of £y to 4D potential: Q-flux term, Q,,"” ~ ,,5™ ?
Double Field Theory (DFT): better organisation,

arXiv:0904.4664, arXiv:0908.1792 by C. Hull, B. Zwiebach

arXiv:1003.5027, arXiv:1006.4823 by O. Hohm, C. Hull, B. Zwiebach
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Lnsns + 0(. ...
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£~o + 6(. .. ) ——————
214 lmes), R™™ = 3g1my gnrl
np amﬂnp ?

e Lnsns +0(...)
| £ = ol (RG) + 409 -
Comparison of £, to 4D potential: Q-flux term, Q,,
Double Field Theory (DFT): better organisation,

arXiv:0904.4664, arXiv:0908.1792 by C. Hull, B. Zwiebach

arXiv:1003.5027, arXiv:1006.4823 by O. Hohm, C. Hull, B. Zwiebach

= o
romte

~ 3™

ofmn _ Toa (,6’”"6 ~ng +ﬁm6 G — 879, ~mn) + 2§pqu(maTﬁ")q
VVP = =BT, VP =TV VTV, = =0,V + TV
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Lagrangians

Lg in flat

in

Comments

Apply the field redefinition to Lnsns
= 1
Lnsns = ¢ /]g| (R(g) +4(0¢)* — 5H2), Honp = 30(mbag)

Lorr(3,8,4) == Lorr(R,R) +d(.) +8(.)
I

o=0 Il
1l

Lorr(g, b, ¢)

0=0 0=0

[ S ——

LNsNs + 6( .. )
Lo = e /]3] (R(g) +4(0¢)% — %RQ +4 lines), R™™ = 3g1my gnrl

Comparison of £o to 4D potential: Q-flux term, Q,,"" ~ d,,8™ ?
Double Field Theory (DFT): better organisation,

arXiv:0904.4664, arXiv:0908.1792 by C. Hull, B. Zwiebach

arXiv:1003.5027, arXiv:1006.4823 by O. Hohm, C. Hull, B. Zwiebach

= = mn = mn pq A TAMN mq A Tapn Tmniagp TgmTapn
- gmnR 5 R = *B (’}ql—‘p aF /3 (’)ql—‘p aF Fp Fq — Fp Fq
mn __ ~ ™M A ~ng QTN A ~mg Tq A ~mn ~ ~r(m n)q mn
p = Gpa (B70rg" + B0rg™ = B0:g™") + 20pe" " 0B — 0pB
m 1P mn A P “mp 1,n < m _ mn A mn
B T A Vi i T e i

Where/what is the 10D Q-flux?

<K §< &
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arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nunez
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in flat 1OD fe = 2€° ma[,,e o] is not a tensor 10D Q-flux ?

SLELCEIES arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram

Comments

arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuifiez
Not a tensor = no clear curved indices counterpart

= (-flux not seen before in 10D Lagrangian
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10D f%. = 2e” ma[,,e ¢ is not a tensor; 10D @Q-flux ?

arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram

Comments

arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuifiez
Not a tensor = no clear curved indices counterpart

= @Q-flux not seen before in 10D Lagrangian
Rewrite L3 in flat indices with Q,"

NI (R(g) T 4(06) + 4(B" 0 — T — &

2
2R

1 ac a C ac
= M R " i+ 200802 Q" — nea Q™ Q"

1 a a
— Z (277cd Qabc Qb d + Ui dnbencg Qabc Qdeg))
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‘11”: e 10D H‘a R-flux: tensors — Hgpe = emaenbechmnpy RY = ...
10D f%. = 2&%,.0;p€™ ) is not a tensor; 10D @Q-flux ?

arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram

Comments

arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuifiez
Not a tensor = no clear curved indices counterpart

= @Q-flux not seen before in 10D Lagrangian
Rewrite L in flat indices with Q,"
1

= VAl (R(@) + 409 + 45706~ T - 3R

1 ac a C ac
= M R " i+ 200802 Q" — nea Q™ Q"

1 a a
— Z (27]cd Qabc Qb @ A n dnbencg Qabc Qdeg))

Nice structure w.r.t. 4D, with Q,* =0



The Lag. £~5 in flat indices and the @Q-flux

David
ANDRIOT

Introduction

Z 5 in curved N - p
dices 9 mnp

10D f%. = 2e” ma[,,e ¢ is not a tensor; 10D @Q-flux ?

arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram

Comments

arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuifiez
Not a tensor = no clear curved indices counterpart

= @Q-flux not seen before in 10D Lagrangian
Rewrite L3 in flat indices with Q,"

NI (R(g) T 4(06) + 4(B" 0 — T — &

2
2R

1 ac
- §nabR dfbcd

1 a a
— Z (277cd Qabc Qb d + Ui dnbencg Qabc Qdeg))

Nice structure w.r.t. 4D, with Q,* =0
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Higher dimensional realisation of 4D fluxes: with flat indices
Arguments in favor: “structure constants” of gauging algebra...
10D H-, R-flux: tensors — Hue = €™ ae"pe”c Hopp, R = ...
10D f%. = 2&°ndpe™. is not a tensor; 10D @Q-flux ?

Introduction

in curved

indices
Q-Aux

e LCEUES arXiv:0807.4527 by M. Grafia, R. Minasian, M. Petrini, D. Waldram
Comments

arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuiiez
Not a tensor = no clear curved indices counterpart

= @-flux not seen before in 10D Lagrangian
Rewrite L in flat indices with Q,"

= VAl (RG) + 4097 + 45706~ T - 3R

1 ac ad A c ac
— irfal)R dfb(:d, ES 27](1,};/8 dU:chb — MNed Qa bed

1 OC ad ad bOCc €
= (277(:(1 Q" Q" + 1 17]2)67](;_(, Qa" Qa g))

Nice structure w.r.t. 4D, with Q,* =0

Finally get a 10D theory (S-supergravity)

with non-geometric fluxes precisely identified
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o Proceeding similarly for the new
e V" " Vin = VP Vo = =04 Ve — wo™ Ve

be _ b - - o %
& —wg, =enea (—,B"qaqecm + ecpI‘Zf)
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F 5 in curved

indices

C g in flat

. o Proceeding similarly for the new

Comments e W N Vi = VO Vo = =04 Ve —wo™ Ve

be _ b - - o %
& —wg, =enea (—5"qaqecm + ecpI‘,",f)
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Z 5 in curved
lices via o W 4 A

in flat - partial dimensional reduction prom

- comparison with DFT
arXiv:1109.0290 by G. Aldazabal, W. Baron, D. Marqués, C. Nuiiez

ising
Comments

arXiv:1109.4280 by D. Geissbiihler, arXiv:1201.2924 by M. Grafa, D. Marqués

arXiv:1304.1472 by D. Geissbiihler, D. Marqués, C. Nufiez, V. Penas

- matching with 10D oxidation (up to redef. scalar fields)

arXiv:1306.2761 by R. Blumenhagen, X. Gao, D. Herschmann, P. Shukla

° v' = new (purely NSNS) solutions?
(Q-brane) arXivi1303.1413 by F. Hassler, D. Liist
, gauge transformation of 5 worked-out
° to/beyond :

- Other sectors (fermions, Ramond-Ramond, heterotic...)?

- New (exotic) branes?
arXiv:1004.2521, arXiv 1209.6056 by J. de Boer, M. Shigemori

arXiv:1109.4484 by E. A. Bergshoeff, T. Ortin, F. Riccioni

arXiv:1303.1413 by F. Hassler, D. Liist

- Add a b-field?
— Get new interesting 10D backgrounds...
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Only two 4d scalar fields: and
_ _ 5 30 3 30
Gomn = P Gomn s €0 = 0pE, e =g,
— in = 555 {d"%z , integrate 6d, go to 4d Einstein fr.:

Sp = M; {d*z \/]¢"| ('Rf + kin — Flf V(p,o))
arXiv:0712.1196 by E. Silverstein

where the most general (NSNS) potential:

—3
V(p,0) = P Vi +
arXiv:0711.2512 by M. P. Hertzberg, S. Kachru, W. Taylor, M. Tegmark
With , we get the v' 4d potential

M2 (0 @ @ a a c
= 4—1; jdz@ 3| 0" (nacm 9 hef ey + 2 fof )
_ Mf 6 ~(0) ad be eg cb ae bed pe
= Tuw dz |9(6)| Noe (17 Neg Qo Qa™ +2 Qu” Q™ +2 R"fcq

MZ 6 ~(0) 1 abe pde
= Tvojdm \/ |g(6)| gnad"]bencg R*“R*¥

(with Vo, ' =0, Q.*=0, T*=0)
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