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Flux Compactifications, and

Gauged Supergravities
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Gauged supergravity :
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Nucl. Phys. B258 (1985) 46

10D AFO5 1y D% 3”;{” M5 D N = 1 BN A SV — VUEBR
6

v/ 10D = 4D Minkowski + 6D internal space Mg :

dS%OD — 77,1“/ dx'u dxy + gmn(xa y) dym dyn
4D M

v 4D N =1 vacuum :

|

v/ Trivial background on Mg : Hy = 0 = do

* OO

)onMﬁ with 0 = 0Y,, = Voun+...

v/ Anomaly cancellation condition : 0 = Tr{Rg NRy— Fy A\ Fg}

O/ 0 ZERE Mg = Calabi-Yau ZER{E
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Calabi-Yau

g Calabi-Yau ZHR{IA Mcy B

Ricci JEIH7E Kahler Zik{A
k=3 vkl
A"O/=—8(& SU3) c SU4) ~ SO(6)

Levi-Civita Bt DHZEMD (CDOVWTHETELH G 2/ (J) EERI3ERN(Q) !
dJ = VipJpy = 0 dQ = Vi Qupg = 0
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Calabi-Yau compactification in type ITA

NS-NSiZDER : jump
o(z,y) = »(z) N
v_) —OPq
gmﬁ(xvy) = iva(x) (wa)mﬁ(y)a gmn(xvy) = iE](:U) <(Xj)mqu ﬂ) (y)

[1€2]]2
By(r,y) = Ba(r) 4+ 0*(r)wa(y)

R-RiZDER :
Ci(z,y) = Aj(x)
Cy(x,y) = A}(x) Awa(y) + &' (2)ar(y) — Er(x) B (y)
JREQY— HE BEHE
HY Wa a=1,...,h(HY
HO ¢ gD wa = (1,wg) A=0,1,..., 0D dwy = 0 = dw?
H®? @ H® ot = (@ |Xg%:|) day = 0 = daf
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Calabi-Yau
.
’ —  S-duality
. JEE
! FO .- e, °2.° in hep-th /9801132

[ MUV OBROAWER | ORI NTH2D? —  Nol
ROGTOEEBZNEE / type I ZHS DT — IBFFEARIC abelian
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http://arxiv.org/abs/hep-th/9801132

SU (3)-structure manifolds

- non-CY manifold Mg
Ricci 2-form MEODFE X, b—YaVZzHT

(SU(3)-structure manifold)

dJ #0 and/or d2#0

CY e DXL :

3 _
dJZilm(Wlﬂ)—FWLL/\J—I—Wg, dQ=WHJANJT+Wo ANJ+ W5A)

Wi, Wa, Wi, Wy, Ws @ intrinsic torsion classes
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LB UL\B¥p > THTE

& Heterotic string on SU(3)-structure manifolds

if dH = 0 : smooth Mg with fluxes is reduced to Mcy without fluxes

Piljin Yi and TK, hep-th /0605247

& Index theorem on torsionful manifolds
(

w—3H (Dirac eq.)

relation among ¢ w — H  (SUSY variation)

| wt+H (invariant polynomial)
TK, arXiv:0704.2111

& Fluxes, o/ corrections and SUSY vacua

hep-th /0605247, arXiv:0810.0937

& Intersecting five-branes in heterotic string

S. Mizoguchi and TK, arxiv:0905.2185, arxiv:0912.1334
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http://arxiv.org/abs/hep-th/0605247
http://arxiv.org/abs/0704.2111
http://arxiv.org/abs/hep-th/0605247
http://arxiv.org/abs/0810.0937
http://arxiv.org/abs/0905.2185
http://arxiv.org/abs/0912.1334

Calabi-Yau %P
N—TavaEfiD | ZEkiE] TlIE

30\

EH L 7E0

FU\abelianT — U #H]

{E,

(type II strings DIZT)

H U D\

Kaluza-Klein X% ~JUE (NSNS-sector H3K) : truncated out (32-SUSY — 8-SUSY)
RO LIVZBEED X DS —15H (NSNS-sector H2R) &
5 — 315 (RR-sector H3R) (IRT MVBZEREMEBEERATELRL
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http://www2.yukawa.kyoto-u.ac.jp/~tetsuji/NOTEs/2008/Osaka080805.pdf
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Non-abelian 5 —J{HEBE{EH%
AV MEDBETRIRT B(C(E ?

ANTOF 4v JFED\S non-abelian T —IIBNEIF T B4 5,
type II5XH\5 E non-abelian 7 —IIBHIMES I D ENERNEBIANE

(heterotic/type II duality in lower-dimensions)




abelian
gauged

(VI)

non-abelian
gauged

(I) Calabi-Yau
(II) SU(3)-structure manifolds
(III) 77
(v, (W), I 77

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA



B ACIKORN:

BT E DIEER D SR IR

Generalized Geometry and Doubled Formalism
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4D N = 8 SUGRA with CSO(p, q,r) gauge symmetry, etc.
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(Non)geometric String Backgrounds

2 COBENE

xS TE B AEENE (7)
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(Non)geometric String Backgrounds & (&7

BERF = [DiffeoB¥ (GL(d,R)) C WWIEHEF (O(d, d), U-TUZEH#E) |

/I\

AR IE SR D WU (< EE A

GL(d,R) C duality transf.

-
_________
- ~

d XTTNERZER— M
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N.J. Hitchin

Generalized Geometries
math /0209099

HLaR < AL 7z 2 4Rl

and Doubled Formalism
hep-th /0406102

C.M. Hull
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http://arxiv.org/abs/math/0209099
http://arxiv.org/abs/hep-th/0406102

An extension of geometrical structure

HAzEhg 3 [ER] & LT, & gnn BNDZEHHFAD

geometry

. . Conventional geometry (manifold
associated with & y ( )

O(6) global symmetry

gmn
geom.etry _ Generalized geometry
associated with _

B 0(6,6) T-duality symmetry
gmn1 mn
geometry

_ _ Exceptional generalized geometry
associated with

Goms B, Cy | F7(m U-duality symmetry
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(almost) complex geometry

almost complex structure J,,," on TMg s.t.

I TM(; — TMG
J? = —1g

3 0(6) invariant metric n, s.t. JTnJ = 7

Structure group on T Mg :

Tlmn i GL(G) -2 0(6)
nmn7 8m1---m6 i 0(6) -2 SO(G)
TImn s Emq--mg s Jmn i SO(G) - U<3)

Nimmn » gml"'m67 Jmna anp i U(B) - SU(3)

Connection between geometry and physics :

Jmn = F21 771:: Ymn T+ » anp = —2i 77T— Ymnp T+
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Generalized (almost complex) geometry

a generalized almost complex structure Ji> on TMg @ T*M; s.t.

jHE : TMg® T Mg — TMg® T Mg
J? = —1i9
3°0(6,6) invariant metric L, s.t. J'LJ = L

Structure group on TMg D T Mg :

L § GL(12) s 0(6,6)
JP=-l | 0.6 UG
T Jo G UNB3)NTL(3,3) - UB)xUE)
integrable J; UB)xU(3)  --» SU(3) x SU(3)

Jins = (Re®y, TixRe®y)

6 6
1 1 S, i 1 1 Tt .
¢, = ZZgﬂi’Ymkmmlm”y ! Fo~oe J: o_ = ZZEUT_'Ymk“-mlnﬂL’Y ! ko~ —i)
k=0 k=0
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Exceptional generalized geometry

generalized geoemetry SU(3) x SU(3) & Er(7) SMFMEICHLK

TMeg @ T"Ms
momentum winding
(GCT) (B, gauge)
6 6
™™g & T*Mg & NT*Mg & APTMg > ATV g
momentum winding NS5 KK5 DO, D2, D4, D6
(GCT) (B2 gauge) (Bs gauge) (GCT of dual vielbein) (Cp)> C(s—p) gauges)
6 6 6 6 1+15+15+41

dBs = *19dBy ; dCg_p) = *19dC(p) (p = 1,3) in type IIA

6+6=12: 0(6,6) DEARKIR
6+6+6+6+(1+15+15+1)=>56: FE;q ODEARRIR

hep-th /0701203, arXiv:0904.2333, arXiv:1007.5509, arXiv:1202.0770, etc. | jump

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA


http://arxiv.org/abs/hep-th/0701203
http://arxiv.org/abs/0904.2333
http://arxiv.org/abs/1007.5509
http://arxiv.org/abs/1202.0770

T-duality
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Doubled formalism: Doubled geometry and double field theory

general coord. trsf. GL(12,7Z)

C

sigma model
on J/\/\[lz
U=UxT"2

doubled/polarised/

sigma model

on Mg

I = U X T6 ) S 4 (7 — U X f6
general coord. trsf. Q T-duality trsf. O general coord. trsf.

GL(6,7Z) x 7' 0(6,6,2) GL(6,7Z) x 7'

\doubled/polarised

sigma model

on Mg

generalized geometry E(FEHD., geometry BE%E MMEICIAF3 1 Mg — Mo
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Sigma model action on a doubled space M5 with scalar moduli matrix M ;:

1
S = / ZMMN dYM A xdYN
>

9mn — Bm gpq B n Bm gpn Ym
MMN - m ’ ! frz;,n YM - Ve
—g™? Bqn g

0(6, 6)
0(6) x O(6)

M takes value in coset

» O(6,6) global symmetry by g € O(6,6) : YY — YM = ¢Myy¥
» fractional transformation on M,,,, = Gmn + Bmn:

(0. BIEOY—UZH B B+0 (0=db)
§ A gmn O—HREREZ
B: gmn € Bmn DNEE 3 «-- T-duality

\

generalized geometry TE. generalized vector V = (v,£)T (EDWLT compact spaces Mg, Mio ZRELZEDOM
FERBROEBRDNE I ND (veTMg, €€ T*Mg) double field theory
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T ECOBRTEENIEREIENTZTBRTETDIDOH ?

B. de Wit H. Samtleben M. Trigiante and many guys..
Embedding Tensor Formalism from hep-th /0212239
T—IWFMYE - Xy = Oyt KIBHIFME
0, — D, = 8M—gAi‘f’XM

# SUSY 9D 8D 7D 6D 5D 4D 3D
32 arXiv:1105.1760  arXiv:1110.2886  hep-th/0506237  arXiv:0712.4277  hep-th/0412173 arXiv:0705.2101 hep-th/0103032
16 hep-th/0602024 arXiv:0806.2584
38 arXiv:1107.3305 (arXiv:0807.2841)
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http://arxiv.org/abs/hep-th/0212239
http://arxiv.org/abs/1105.1760
http://arxiv.org/abs/1110.2886
http://arxiv.org/abs/hep-th/0506237
http://arxiv.org/abs/0712.4277
http://arxiv.org/abs/hep-th/0412173
http://arxiv.org/abs/0705.2101
http://arxiv.org/abs/hep-th/0103032
http://arxiv.org/abs/hep-th/0602024
http://arxiv.org/abs/0806.3584
http://arxiv.org/abs/1107.3305
http://arxiv.org/abs/0807.2841

Embedding tensor formalism

2N —IFHMELZERD isometry group G DEFDEE Gy ZfE> T
HERICTTAREINTLBANRT MU A) ZIFAHRT — BT EDT .

(T =TI Go) Xu = Out, (KBRS G)
X, X = ~Tun'Xp (Tunt = Op*(ta)n?’)
5Aﬁ4 = (9MAM+gA5 TPQM AQ = DMAM

full covariance ZEIRI BzHIc T VYV IVEBNEZE A .

Fu = —g_l[Du,D,/]M = 8MA£4—8,,A£4+gT[NP]MAgA5
0Fy, = gAN'Tnp™F), —2g T(PQ)MAﬁl5AV] not covariant!
l
SAM — D AM_oTpoy M=/ HM = FM 40T poBiLY

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA



HH 75

Embedding tensor ©,,% N
Exceptional generalized geometry @ Er 7y DREZEBHICDEET 5
> Flux compactifications @ (non)geometric fluxes & —39 3 (?)
> Non-abelianity DEAIFIERZ2HZ T<NSB (17)

» > Heterotic string compactifications & DI DIBFRNED

BEEY TSV IR—IIVBEREDDRICH U TEZHENSHBNIZFREEX 3



(D

(I1)

(I11)

(Iv), (V), (VI)

abelian
gauged

(I)
9 ungauged (V) (VI)

non-abelian

(III) gauged

Calabi-Yau
SU (3)-structure manifolds / generalized geometries
doubled formalism / exceptional generalized geometries

embedding tensor formalism
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BYDEA TUL\DERFE

€ ToSvOROAVIND METEIST DBENERDIEBALGEZ B
HHEMIC AASTIREIFZEICH (TR TS v Ok —)VEE arXiv:1108.1113, arXiv:1203.1544

FA = dAD + m B,

& Embedding tensor formalism (£ & (F3 7V VLN DEE
electric frame D\5 magnetic frame (CXNZEILT B &
HEHBNZ DS NERIFICTED (?7) (work in progress??)

B(PQ) vector multiplets —  vector-tensor multiplets?  hep-th/9710212
in
arXiv:1107.3305

hypermultiplets = —  hyper-tensor multiplets?  hep-th/0606148

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA


http://arxiv.org/abs/1108.1113
http://arxiv.org/abs/1203.1544
http://arxiv.org/abs/1107.3305
http://arxiv.org/abs/hep-th/9710212
http://arxiv.org/abs/hep-th/0606148

AdS TS v DOiR—)U

in 4D N = 2 gauged SUGRA with B-field

from massive type IIA on a nearly-Kahler coset

TK, arXiv:1108.1113, arXiv: 1203.1544)



http://arxiv.org/abs/1108.1113
http://arxiv.org/abs/1203.1544

AdS T S wv OR—)b

Reissner-Nordstrom AdS 75w Oh— JUEEEZ Z Tz L)

B o 75SvHOXXOVIND METOHEDEBOIELR

o NAN—ZEENHD N =2 gauged SUGRA DEER

o [AdS/CMTXI] DREHENEICHRD :
a )
BN AdS TSV IOR—IVISGEE TULKBREZH B

Einstein + A.. + Maxwell 4+ charged matters
NG /

CNEARYVITEROBRATRZCERETEEZON?
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AdS T S wv OR—)b

= A —

X AE

ZHEENERICEDIAT EETDESE

FHIE vs Y185 vs BXIFME (4D)
MEZLH B3R TEOFH B ZZOEXIBIIMEABDCEAT DI EFTELERL

FHIE vs JV/\T ~MbE (10D)
BOFHEZIFIDODEZLMHZS5 XS (Z(E Romans’ mass i hE (type T1A)

Maxwellizz vs 75w D X (4D)

field strength (& Romans' mass D7z & (CEH

AdS/CMT DEER%E type ITA X kU U HBEHICKHE VRS (L,
FEEODEEEFRICESEL (?7)
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a nearly-Kahler coset G5/SU(3)

D. Cassani and A.K. Kashani-Poor [arXiv:0901.4251]

V" NSNS-sector : torsion and H-flux

V" RR-sector : 2-, 4-form and Romans’ mass (0-form)

dJ = glm(Wlﬁ), AQ=W JAJ

dwop =epra, da=0, dB=e x®, do*=0 jump

v/ 1 universal hypermultiplet (no other HMs) — hyper-tensor multiplet

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA


http://arxiv.org/abs/0901.4251

4D supersymmetric multiplets

4D multiplets from NSNS from RR fermions
supergravity multiplet Guw A) v
1 vector multiplet t A i
1 hyper-tensor multiplet v, B, £, E ¢«

AY - from RR one-form C,

t: from complexified “Kahler” modulus t = X1/ X% = b +iv
Al : from RR three-form Cj
£, & from RR three-form C'y

Jjump

FY = dAY + miB, : Stiickelberg-type deformation

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA



in arXiv:0901.4251

- e, 1
(Im/e): b

OEDDOD N =1AdS EZE & S5TzDON =0 AdS BEZE
ANZO < ANZL < ANFO

INOTE] type ITA SXIEEHMS 4D N =1 AdS vacua #EH T % (c(E Romans’ mass HMAhE
D. List and D. Tsimpis, hep-th/0412250
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http://arxiv.org/abs/0901.4251
http://arxiv.org/abs/hep-th/0412250

RN-AdS 75w O 7Kh— LETE TDIZ DB

Reissner-Nordstrom AdS 75w O R—JLDOT. MBEOREUZERRS :

4 N
ds? —2AM 2 4 724 qr? 4 r2d02
2 2
Q24 — 1 _ 21 2—2 TQ, 7? = Q*+ P?, Ao = —%
\_ r r 14 14 V.

vector fields Aﬁ DEMR - BiE . pd = /FQA7 grn = /FQA

Fé/tb = fA(97¢>Sin97 Fté = 2 gA(97¢)

BRI N E VB EEZS TR &,
AN B, g OBEHRENS TTRTOBORBEERME ] NRENS

0 = Oyt =0up = D,§ = Dug — a[uBl/P] - FL]LXV
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RN-AdS 75w O 7Kh—LETE TDIHDERM I

fasR

Massive type ITA on Go/SU(3) hs@85N S
4D N = 2 gauged SUGRA with B-field (&,

Reissner-Nordstrom AdS 75w OR— JUVBBZIFEEIEL (22 =0 (TB1b).

JovOR—)VEE - R - FEHERLREZIV/IY MEDBIR TR T B2,
E5DUIEBBREISYIR—IVBEEZIIRENRSH D ?
(2323857 —VEPDEW.)
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IrORNTHEZLE LT

BENEROBRITER
0 ZEH

type I15% & non-abelian gauge symmetries

@ HADILE
generalized geometry, doubled formalism
@ EXTTEBENIER
embedding tensor formalism (&K 35T —I1L
@ HATF
embedding tensor M /30 METRIZITEE
EL
{5) AdS-BHfi#, embedding tensor &7 >V JL{#ENIE
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Embedding tensor formalism in 4D local N’ = 2 [arXiv:1107.3305]

(X

)
off-shell Weyl multiplet

Conformal supergravity with ¢ off-shell vector multiplets

\

on-shell hypermultiplets S pAmE

TSN TULS (L Poincaré supergravity)

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA

faa ) — [ EE B


http://arxiv.org/abs/1107.3305
http://www2.yukawa.kyoto-u.ac.jp/~tetsuji/NOTEs/SCA_Dutch.pdf

B(ZD(F BN E M

LieBEORIEODEECE | (E. StEETOT S A

LiE: a computer algebra package for Lie group computations

http://www-math.univ-poitiers.fr/"maavl/LiE/

DMEDN TR, BRICEBEBNRFL (£50>THESND?)

cf. R. Slansky, Phys. Rept. 79 (1981) 1

56 x 133 = 56+ 912 4 6480
Erry | (912 x 912)s = 133 + 8645 + 1463 + 152152 + 253935
56 x 912 = 133+ 8645+ 1539 + 40755
56 = 2828
! 133 = 6370
' 912 = 36+ 420+ 36 +420
8645 = 64+ 378+ 378 4 945 + 945 + 2352 4 3584
56 — (2,12)+ (1,32)
; 133 = (1,66 3,1)+ (2,32
Er7y — SL(2) x SO(6,6) (1,66) +(3,1) + ( )
; 912 = (2,220)+ (2,12) + (1,352)) + (3,32)
8645 = (1,66)+ (1,2079) + (3,66) + (3,495) + (3,1) + (4,462') + (2,32) + (2,352) + (2,1728') + (4,32)

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA


http://www-math.univ-poitiers.fr/~maavl/LiE/
http://inspirehep.net/search?ln=en&p=FIND+KEY+719684&f=&action_search=Search

- APPENDIX

Type ITA oN CY

INTRINSIC TORSION

FLUX CHARGES

4D N =2 gauGED SUGRA

COSET SPACES

GAUGED SUGRA FrROM TYPE ITA ON G5/SU(3)
DUALITY GROUPS

CSO(p,q,r)

TRUNCATION FROM N =8 TO N =4,2,1
4D N = 2 GAUGED CONFORMAL SUGRA
CNFTOEEY 3115




AD N = 2 SUGRA from type ITA on Calabi-Yau

10D type IIA action SI(IIXD) = Sns + Sr + Scs:

1 oy 1/\ ~
Sns = §/e—2¢{R*1+4d¢A*d¢—§H3A*H3}
1 ~ ~ ~ ~ ~ ~ ~ ~ 1 [~ ~ =~
Sk + Scs = —Z/{FQA*F2+(F4_C]/\F3>/\*<F4_Cj/\Fg)}—Z/BQ/\F4/\F4

4D N = 2 ungauged SUGRA: Neither gauge couplings, Nor scalar potential

1 = 1 1
G(4D) _ / {5 R+1— G 7dt* Adt® — hy,dg” A xdg” + 5 ImNpAsFP A «FF + 5 ReNasF) A FE}

gravitational multiplet Guv > AY

vector multiplet (VM) Al e P t* € SKGy

hypermultiplet (HM) 2, 7, €, 57 z* € SKGy

universal hypermultiplet (UHM) 0, a, £, Eo a <> By (Hodge dual)

HM = Special QG

(¢} = {7} + {€.6)+{p.a,% &} =7} +{p}+ {a,&,&5)
dny+4  2ny(SKGR) 2ny 4 (UHM) SKGy “Heisenberg”

App.top

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA




Intrinsic torsion classes of SU(3)-structure manifolds

3 — _
dJ:§Im(W1Q)—|—W4/\J—I—W3, dQ = WiJAJT+WoAJ+ Ws5AS

hermitian Wi =Wy =0
balanced Wi =W =W, =0
special hermitian WL =W =W, =W;5=0
complex
Kahler : W1 = WQ =S Wg = W4 =0
Calabi-Yau | Wi=Wo=Ws=W;=Ws=0
conformally CY | Wy, = Wy = W5 = 3W, 4+ 2W5 = 0
symplectic Wi =Ws3=W,=0

nearly Kahler + Wo=Ws=W,=W5;=0
almost Kahler Wi=W3=W4=W;=0
quasi Kahler Wi =Wy =Ws=0
semi Kahler Wi=Ws=20
half-flat ImWi, =ImWy = W4 = W5 =0

almost complex

Jump | | App.top

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA



Flux charges in type ITA

FAFENTIE LY (dJ,d2) 2. EEENONMID OMEE(ICEIERT 5 .

1 BI _ GAI mAI CAJA
NS—NS 0%} EAT mAI WA

> QT E+

eol,eor:  H-flux charges (H" = —eplar + eor/87)

eql,eqr:  geometric flux charges (k—< 3 V)

m™, mAr: nongeometric flux charges (ep’,exr @ “BEAKHT" BUN)

F=Fp+F+...+Fy=eBG  (HBRUERHE F=A:+F), AFu) =2 1F)
LG = (G} + G} + G ws — (Gon+ Gan + Gya) 3
+(Gi+ G ar — (G +Gsp) 81
Gh=pt,  Goar=qr—Elenr +Eren’
= (p*,qa)T:  R-R flux charges (p°: Romans’ mass) [ app.top
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Geometric flux compactification in type ITA

(10D)

10D type ITA action SIIA = SNs + §R = Sns + Sk + Scs: (democratic form)
1 o (A 1~ ~ ~ 1 ~ o~
Sns = 5/e {R+1+4dg Axdg—SHy AxHy b, Sq = —g/[F/\*F]M

with “constraint F = A(xF)” and “EoM (Bianchi) (d + HA)«F =0 < (d — HA)F = 0"
J, non-CY with SU(3)-structure with ms = 0
AD N = 2 abelian gauged SUGRA (with ¢/ = (¢! ¢,)"):

SUD) — [ d*z/—=¢ 1R lImj\/ FA pEev _ GWWR NiasFAFE g 9 90" — ;50,2057
- g 2 _|_4 AX uv 8\/—_9 SAYIPY uvs po gab 12 gl] MZ <
m e?¥ Irped e?? I J\2 7
—0,,00 80+7<MH)IJDM€ DFET — T(Dua—ﬁ (Ch)rsD,ET)" =Vt tq)
a I

° (BAI,eAI) : ge.ometric flu.x charges & era : RR-flux charges — nonCY data
(with constraints ey’es; — epres! = 0)

o t%¢c SKGy and z' € SKGy € HM are ungauged (in general)

o D&l =0, —erTAY & Du&r =0, — easAd

e D,a=0,a— (2€RA—£IGAI+gIeAI)A//}

e V(t,t,q): scalar potential D. Cassani, arXiv:0804.0595
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Generic form of 4D N = 2 gauged SUGRA with B-field

Non-vanishing m% dualizes the axion field a in standard SUGRA to B-field.

4D gauged action is different from the standard one:

1 1 1 T . _
SUD) = / [§R(*1) + 5ImJ\/Ag;Fg‘ AxF3 + gReNAEFg‘ AFy — g7 dt" Axdt® — g;5dz" A +dZ
I e?¥ I J
—dp A xdp — Hg ANxHgy — T(MH)IJDé- A *DEY — V(x1)

1 ~ 1
+§dB N [fI(CH)IJDfJ + (2era — ear + erAI)A/]\] — §m§\6RABQ A By

Constraints among flux charges:

I I _ A, T A
exn ey —earexs = 0, mgep 0 MR EAT
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j Scalar potential

Scalar potential from (non)geometric flux compactifications:
3
V o= g? [4huvk“E” + Z (g“bDanDgfx — 3|73x|2>} = ... = Ws+ W (abelian: £} =0)
r=1
Ws = gaEDaP_FDEf_F + gijDiP+Djf+ — 2’,P_|_’2
= —2 g2e2(’0 [ﬁlr_'[‘ @T My @ Iy + ﬁ\rl; Q My QT Iy + 4ﬁ’HT CE QT (Hvﬁ\rl/‘ + ﬁvﬂg‘) Q Cy HH}

Vi = gD, P3D;Ps+ [Ps)?

1 ~ ~
= —3 g2e*® (era — enré’ + ea’&r) (ImN) 1A (ery — exré! + ex’ér)
4 N 4
_ K A T _ K I o\T
My = V/2(XA, Fy) P = P1+iPy = 27 H\rl; Q Cy Iy i = © H/2(.Z 91)
ta:Xa/XO . T L ZZ:ZZ/ZO
P = P1—iPy = 2e?Ily QCylly ,
a=1,...,ny S N 1=1,...,ny
SKGy of vector—moduli/ Ps = e 1ly Cy(cr + QE) . SKGh of hyper-moduli

0 1 eal  ear ~ T mg
(C = 3 = , = C (C C —
V.H ( 1o ) Q ( mAL A, ) Q HQCy R ( con

Cassani et.al., arXiv:0804.0595, arXiv:0911.2708 | App.top
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Coset spaces with SU(3)-structure

D. Cassani and A.K. Kashani-Poor, arXiv:0901.4251 | jump | | App.top

Ms 55(23) =5 S(U(gf (3)(](1)) =CP U(f)i@@) =F({1,23)
smoskoy | SUGD. g L (SULDY e (SULDY
ov-sas | SUED g SURD gy SURD gy
Skewcum| o — L o— -
matters 1 VM + 1 UHM 2 VM + 1 UHM 3 VM + 1 UHM
Each SKGy has a cubic prepotential: F = %dabc Xaj((sXc

nilmanifolds and solvmanifolds: M. Grafia, R. Minasian, M. Petrini and A. Tomasiello, hep-th /0609124
coset spaces with SU(3)- or SU(2)-structure: P. Koerber, D. Liist and D. Tsimpis, arXiv:0804.0614
a pair of SU(3)-structures with (m™!, m?;): D. Gaiotto and A. Tomasiello, arXiv:0904.3959
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4D N = 2 gauged SUGRA from type ITIA on G5/SU(3)

G
SU(3)

\

AD N = 2 abelian gauged SUGRA with B-field (A =0,1 and €0 = (¢°,&)")

10D type IIA on with fluxes

1 1 1 ]
— / [§R( 1) + §MA§;FA/\*FZ + 5VAEFAAFZ — g dtA xdt
6_490 62('0 ~ ~ ~

dBAdB - 7(Dgo A +DE® + DEy A *Dgo) + dB A£0dg,

1
+ dB A (eRA — erﬁo)AA — §m/R\eRAB/\B -V (*1)]

— dp A xdp —

4 0 N

° gu t BNW, ©; (ea”,eao) : NS-NS sector Precise data on Gy
o Aﬁ, €9, &o; (md, era) : R-R sector SU(3)
e GM: (g/waAg)v VM : (Az,f), UHM — TM : (¢7Buy,£0,€0) e1g #= 0, m% %0, erg # 0
° Dfo = dfo — 6AOA‘;\ ) Dfo = d{o — GAQAZI\
° FQEZdA%‘Fm%BQ 1 _ =

0 0 Mr =V = €r1
¢ V(ta ©, & ) — VNS(J‘? 90) + VR(ta ©,§ )

N /

tas = ImMys, vay = ReNas D. Cassani, arXiv:0804.0595

en’ = 0= eg

Tetsuji KIMURA : Flux Compactifications and Gauged SUGRA


http://arxiv.org/abs/0804.0595

: Equations of motion

1 1 _ _
R, — §R Juv = 7 9uv ,LLAZF;\UFE”J FA FW 9”7 — Guv 9g0,t0°t + 29, 0,0t
P e ¥ po X e ¥ po (6g,0)
—Guv ap908 Y + 23u803u90 o4 a1 Yuv HporAH + 1 H,upaH Y
e2go —~ —~ ~ ~
— 0 (DpE"DPE + DyfoDP& ) + €2 (D" Dug” + DuoDuo) = gV
1 Suo Wpa 5 Wpa 0 2 o0 A
0 = \/—_ga“ V=g pasF=H )— N (VAZpr) 2\/— Byy(era — & en0) —e7?QroDE",  (0A)
1 1737 v erre
0 = \/—_gﬁu(\/ 9g9q9""0 t) + at(/,LAE)F FEw _ 8\/__93:((VA2)F;}V o — Oig 0,,t0" t— oV, (61)
2 edv ~ -
0 = —ga;A(\/ —g99 'Lw 1/90) -+ ?leijw/p — 6280 (DufoDugo + D,MSODM§O> — a(pv ) (590)
1 U po
0 = —0, (e—4<p /_Hupa) [ u€ (CH)OODyf + (erp — & er)Fé\,/]
V=g V=g (0B,.)
A Spo eMre py
2 % 0 oV eHrre 0 o
— = 9,(v=ge**¢"D, ) - 8,.Bo» Do (Cii)oo - 5
0 \/__géu( gefg & +8§0 o =g Hve £ (Ch)oo (667)
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(Non)-SUSY AdS vacua

~VacuumI: N =1

N
/3 1/3
+1+iVI5 [ 3 |ero 1V 2 | 2v/3m0(ero)? 41 Ve
t* = — 5 5( 5 0 y * _g 5 ) GXp((‘D*) - § 0 2
e10)? | mg 61(/)3 \/ng(eRO)
Vi = _5v5 5 (€e10)° = A, <0
2 | 2v3 |m(ero)’| o
N\ y,
~Vacuum IT : N =0 N
/3 0/, y271/3 1/3
. 3 €RO :|1 0 |:9 mR(eRo) ] 2 25 €10
t, = (£1-1V3 Ce0 = | ZERERY () = o
( ) [5 (€10)? |mi 5 * s R V3 mg(ero)?
v, — 80| 25(ew)’ = AL <0
27 | V3 |m}(ero)?| o
_ y,
~Vacuum III : N =0 ~
/3 1/3
, 12 | ero r 0 [ 5e10 ]
t, = —1 ) x 07 exX * \/g
{\/5(610)2 m3 : plew) 18 m3 (ero)?
1/3
V. — _25\/5 5 (e10)* / — Al g
* 6 18 |mg(€R0)5‘ e
N Y,
Note: mQ > 0; & is not fixed ; AIL < Al < Al arXiv:0901.4251 [ jump | [ App.top
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: Duality groups

scalar field space : M = G/H

maximal SUGRA half-maximal SUGRA

ol e I

9 GLR2) | SO GL(1) x SO(1,14n):  SO(1+n)

8 | SL(2) x SL(3) | SO(2) x S0(3) | GL(1) x SO(2,2+ 1) | SO(2) x SO(2 + n)
7 SL) L SOE) GL(1) x SO(3,3 +n) | SO(3) x SO(3 + n)
6 | S0G,5) SO(5) x SO(5) | GL(1) x SO(4, 4 +n) SO(4) x SO(4 +n)
5 Eswy |  USp(s) GL(1) x SO(5,5+n) | SO(5) x SO(5+n)
4 Brey | SU(@) SL(2) x 50(6,6 4+ n) | SO(6) x SO(6 +n)

U-duality S-duality x T-duality

see, for instance, arXiv:0808.4076 | App.top
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Left-invariant one-form E = ¢~ 'dg with ¢ € G :
dEl = —-ENE

or
1
dE4A = = fec*EP ANEC with E = EATa, [Ta,Tg] = far® Tc

This is written as

dEYP = cp EAY ANEPP with EAP = EC(T)AP

Ocp = diag.(+1,...,+1,—1,...,-1,0,...,0)
P q v
CSO(p,q,0) = SO(p,q)
CSO(p,q,1) = 1SO(p,q)
CSO(p,q,7) = SO(p,q) x Reta)r etc.

jump | | App.top

This terminology is intended by C.M. Hull, Phys. Lett. B148(1984) 297
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Truncations from N =8 to N =4,2,1

E
N =8: #((2)
vectors 56
Cscalass 133
Cembtens 912

Nooo (B2 G

vectors (4,1)

emb tens (2,1)+(4,14) + (2,7)

N=2: (SL_@))TXM

S02) ), " SU@) x Ul)y
vectors (4,1)

scalars 3.1+ (18

Cembtens  (2.1) 4 (4.8) +(2,1)

N—4- <SL(2)>S y 5050(6,6)

SO(2) (6) x SO(6)
vectors (2,12)
scalars (3.1)+(1,66)
Cembtens (2.12)+(2,2200

+
N=1: HU(SL(Q))<1>

vectors —

(2,2,2) +(2,4,4)

_1- SL(2)
N—l @ZS,T(SO(2)>¢XRU

vectors —
scalars (1,1)+(3,1)+(1,3)
emb tens (2,4)+(2,4)

Starting from gauged maximal supergravity, one can move step by step downwards or towards the right by

performing group-theoretical truncations.

The labels S, T and U are introduced in order to keep track of the different group factors along the
G. Dibitetto, A. Guarino and D. Roest, arXiv:1202.0770

truncations.
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AD N = 2 conformal gauged supergravity

L = ,j,ﬂk(lrll) + gk(li) + v%ux + viﬂconf + gH,conf + ﬁop + "E’ﬂg + "g’ﬂgQ

e‘liﬂk(-l)
6_1.,2’1((-2)
e ' L

-1
€ c%onf

-1
€ gH,conf

-1
e,

6_13 2

g

—iQuN D XMDEXN 410,y [ﬁiMzmgV _qM @QW] — iy [E;szMfymgv - Em-szMymiN}

§| Fas Mt H S = Fastter| 4 [og, s1omd - NASo;

uvA uVAogl“/ + (hC)j|

LNAS [NAFYig + 1 (FarnQF Ol — Fmﬁkmmwﬂ)} [NEEY"JE — 3 (FraaliEQia — FEEAﬁganmgm)]

LK [R+ (7 em P iy, Dyths — BT + (<) )| = K [D + 30itxs + $h,ivx']

— [KA (;lle_lsﬂypaamfyyd)f)DUXA + ﬁ@ufy“%aﬂé\TW’j) + (h.c.)} — [KA (%ﬁf*y“”l?ud)f/ — ﬁf\xz> + (h.c.)}

W [R+ (7160 i Dytbs = BT + (h.c) ) | + 3x [ D + 3B + Sy’

—3GapDu AL DI A™ — Ggp(COPCP + CPPCT) — TWapys CPvuCP ¢ — xa [7% (%Z%ﬂ”vw,é + COX* — T yuabyi TV ) - (h.c-)]
+ [%ﬁaﬁZ“Wije”C B — 30y i (V4G o 5C° + €9Quph;(P) + GaplPy PA™ Y, — Je e Grgll s AiP Dy AT + (h-c-)]
ioe=lenro (@22 B, + ©AMB,,.) (28,,W0A + T a WMWY —160,bB,,, — 100 A"Bpgn)

+igelem P Ty N AWMV (8PW;‘ v %ngQAWPPW[ﬁ?> + Lge1empo Ty AWM (a,,wg A+ LeTrg AWfW(,Q)
—38 [iQMQTPNQginNﬁgw (QF + 44p; XT) + (h.c.)] +2g [kAMfy%gijZE(Qé\/f At X M) 4 (h.c.)} + g[uijMEm (M 4 A, XM) 4 (h.c.)}
+2g [YM Tar " of03,CCP + XM TM%QBWZECB] ~1g [FAzw”AQEQg + Fasrp QP07 F] + gV A [,Uz'jA +5(Fas + FAE)NUE}

ig?Qun (Tre™M XX Q) (TrsV XBXS) — 202k ykP Ngap XM XN — L2 Nax pij™ pit>

B. de Wit and M. van Zalk, arXiv:1107.3305 jump | | App.top
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CNFITOREET 5115

ANTOF AV IBRICH FR TSV O RAVIND MELEBEZES

torsionful manifolds : hep-th /0605247
index theorem with torsion : arXiv:0704.2111

intersecting five-branes : arXiv:0905.2185, arXiv:0912.1334

type IBK(CH (T D —MBAELSNIZERAIZZRHW IV /D MEEEZERIS

doubled geometries, generalized geometries :

arXiv:0806.1783, arXiv:0810.0937, arXiv:1203.5499

JSwHOOAVIND MeE ADSTEE T S v O 7R — )UER

gauged SUGRA via flux compactifications :

arXiv:1005.4607, arXiv:1108.1113, arXiv:1203.1544

App.top
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