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Fundamental variables in SDFT

— Dilaton: e72¢,  Double-vielbein : Va, Vaz, R-R potential ;: C°5,

— Dilatinos : p®, p'®,  Gravitinos : g, ¥, .

v Symmetries of DFT and their indices :

- O(D, D)global T-duality transformation.
» Double gauge transformation (generalized Lie derivative)

« Double local Lorentz transformation : Pin(1, D—1);, x Pin(D—1,1)g

A,B,---:0(D,D) & Double gauge vector

p,q, - :Pin(1, D—1) vector

D,q, - :Pin(D—1,1)g vector

a,fB,---: Pin(1, D—1)p spinor
)

a,B, - :Pin(D—1,1)g spinor



v" Double-vielbein generates a pair of ‘projections’ :
Vap,VBY = Pap Va;VEP = Pag
where PACPCB = PAB, pACPCB = PAB, and Pap — PAB =Hap-
v" R-R potential, C%, is in the bi-spinorial representation of the double

local Lorentz group, Pin(1, D—1); x Pin(D—-1,1)g .

v’ Chirality condition : C = +~P*tY¢5 P+



Covariant Derivatives

« For each of the DFT gauge symmetry, we introduce a corresponding connection
and set master semi-covariant derivative :

Dyp=04+T4+DPs+ Dy

which satisfies following compatibility conditions,

Dad =0, DaVp, =0, DaVp; =0,

« Connection [" can be uniquely determined in terms of fundamental variables :

=2 (Pacpp) AaB) T 2 (P[ADPB]E - P[ADPB]E) Op Ppc

— =7 (PoraPr” + PoraPr”) (Opd + (PO”PP)gn))



R-R field Cohomology

» We define R-R field strength 7 5 as
F:=D.C=+*DsC +~LPTD,ycH4

where D, is a covariant nilpotent operator, Di =0.

 R-R gauge transformation :
5C=D,A —> SF=DiA=0
« We impose self-duality relation by hand :
F = ’Y(DH)}_
« The R-R sector Lagrangian :

1 —2d Taa
Lrr=—3¢ " F " Faa



Parametrization and gauge fixing

« Double-vielbein takes the most general parametrization,
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where ¢,” , &,” are two copies of the D-dimensional vielbein,
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 We may choose an alternative parametrization, (c.f. Andriot, Hohm, Larfors, Lust, Patalong)
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Diagonal gauge fixing of double local Lorentz transformation

p— 5D
Cu

Cu
This gauge fixing breaks Pin(1, D—1); x Pin(D—1,1)z into diagonal
subgroup Pin(1,D—-1)p .

To preserve the diagonal gauge fixing, O(D, D) transformation rule must be
modified to accompany a compensating Pin(D—1,1)r Lorentz
transformations.

C — CSE1 p—>p V5 — (L7157,
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Especially, if det(L) = —1, the modified O(D, D)rotation flips the chirality of the

theory. (mechanism for exchanging type IIA and IIB supergravity)

’_)/(D+1)SE = det(f,) SE'_}f(DTLl)



« Diagonal gauge fixing reduces the R-R field to the usual democratic formulation
of supergravity,
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where F, 4,0, = (D[GICGQ...%] — 8[a1gbca2...ap]) + mH[alw%cM"'%]

« The nilpotent operator D_ reduces to an exterior derivative :
Dy — d+ (H —dg)A

*  O(D, D) spinorial representation of R-R field (Fukuma, Oota, Tanaka; Hohm, Kwak,

Zwiebach) can be mapped to our bi-spinorial representation.



Type |l SDFT (fermion leading order)

L= e 2[L(pABpCD _ PABPCD)S, (ppy — YTe[FF| — i (pFp — by FAPL)

+ig P Dpp — iVPDpp — i50P1PDpip + i5p P Dpp’ — itPDpp’ — i 0P Dy}

od = —Ltzp+ i),
WVap = —iVaTeypihg — iVa%e' 3y,
Wap = iValeyqp + iVal' 50, .

0C = —ig (VPell + pe’ —ep — Ype'AP) + 6:dC — FVASVapy T DAPCHT
op = —v"Dye, vy = VA;Dac + Frpe’

op) = —34Dae’, oYl = VA Dy’ — Frye.

c.f. Type Il theory in generalized geometry (Coimbra, Strickland-Constable, Waldram)



