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Definition: a Courant algebroid (CA) is (E,p, (., )¢, [, Jg):
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Generalized geometry

A generalized metric on a CA is an involution 7 € Aut(E) s.t.
72 =1 and
G(+, )= (-, 7())g 20 (1)

defines a positive-definite fiberwise metric on E.
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Generalized geometry

A generalized metric on a CA is an involution 7 € Aut(E) s.t.
72 =1 and

G(+, )= (-, 7())g 20 (1)

defines a positive-definite fiberwise metric on E.

A generalized connection is V : T(E) x [(E) — I'(E) s. t.:

Vf¢¢ = qujw ; V¢f¢ = fv(lﬂb + P( )“/} (2)
$) (U, ") g = (Vo ) g + (¥, Vo) (3)

Divergence divy : ['(E) — C*>°(M):

divet) == ( Ve, ef ) (4)
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Generalized geometry

Torsion 3-form [Gualtieri, 2007]:
Tv(’l,Z), ¢/a QZS) = <v’¢l¢/ - V¢/¢ - [dja W]E, ¢>E + <V¢Wa Q/)>E (5)
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Generalized geometry

Torsion 3-form [Gualtieri, 2007]:
Tv(’l,Z), ¢/a QZS) = <v’¢l¢/ - V¢/¢ - [dja W]E, ¢>E + <V¢Wa Q/)>E (5)

A generalized Levi-Civita connection V is s.t.:

VG =0 (6)
Ty =0 (7)

Leading to:
LC(E,G) = { connections Von E|G=0; Ty =0} (8)

Fixing a divergence of V then yields:
LC(E, G, div) = { connections Von E [G=0; Ty =0; divy = div}
(9)
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Generalized geometry

Generalized curvature tensor R € T2(E):
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+ (Ve ¥)p (Veid, ¢') ]
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Generalized geometry

Generalized curvature tensor R € T2(E):

(RO, ¢, 0, )+ ROW' , v, ¢, ¢) +
+ (Ve ¥)p (Veid, ¢') ]

N -

R(¢", ¢, v, ¢) =

(10)
where: RO(¢/, ¢,9,¢") 1= (¢, Vi V¢ = Vi Vyd — Vi w1 0)
Generalized Ricci tensor Ric € TX(E):
Ric(v,4") = R(eg, ¢, ¢/, &) (11)
Scalar curvatures:
Re = Ric(ef,e;)) ; Rg = Ric(G™1(e'), &) (12)
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Generalized geometry

Ricci compatibility of the connection V with the generalized metric
G

Ric(V4,V_)=0 (13)
Here V. and V_ are the +1 and —1 eigenbundles of 7.
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Generalized Palatini action

Generalized Palatini action on a CA E — M [Moutka,
Vysoky & Juréo, 2023]:

Spa/.[G,V,w] = /M (RE + R(;) w (14)
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Spa1[G, V. 0] = /M (Re +Rg) w (14)
Extremalized iff:

@ V is Ricci compatible with G
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Generalized Palatini action

Generalized Palatini action on a CA E — M [Moutka,
Vysoky & Juréo, 2023]:

Spa1[G, V. 0] = /M (Re +Rg) w (14)
Extremalized iff:

@ V is Ricci compatible with G
e ReE+Rg=0

e Visst.: (1.) VG=0
(2) Ty =0
(3.) divy = div,
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Classical vs. generalized setting

Classical setting Generalized setting

Pairs V, g extremalizing
SPal. [g 3 V] - j]\4 gHVRuu(v) Wy

where:
I =4 o1 Vg
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Classical setting Generalized setting

Pairs V, g extremalizing
SPal. [g 3 V] - j]\4 gMVRl“/(V) Wy

where:
I =4 o1 Vg

< o
q P

Euler-Lagrange equations:

ORu — 29uwR=0

OV is Levi-Civita w.r.t. g
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Classical setting Generalized setting
Pairs V, g extremalizing Tripples G, V,w extremalizing
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where: where:
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Classical setting Generalized setting
Pairs V, g extremalizing Tripples G, V,w extremalizing
SP(LZ. [97 V] - j]\i QWRW(V) Wy SP(LI. [G, v-, UJ] - f]\,[ (RE 1 RG ) w
where: where:
I =4 o1 Vg all the fields are arbitrary
L !
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O V Ricci compatible with G
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Generalized Palatini formalism and heterotic reductions

An exact CA E over the total space P of a principal G-bundle
m: P — M may be reduced to a heterotic CA E’ over M
[Bursztyn, Cavalcanti & Gualtieri, 2007] [Juréo & Vysoky, 2016].
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[Bursztyn, Cavalcanti & Gualtieri, 2007] [Juréo & Vysoky, 2016].

Reduction-relevant tripples G, V,w on E induce G, V',w’ on E’
[Vysoky, 2017].
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Generalized Palatini formalism and heterotic reductions

An exact CA E over the total space P of a principal G-bundle
m: P — M may be reduced to a heterotic CA E’ over M
[Bursztyn, Cavalcanti & Gualtieri, 2007] [Juréo & Vysoky, 2016].

Reduction-relevant tripples G, V,w on E induce G, V',w’ on E’
[Vysoky, 2017].

Does the generalized Palatini formalism commute with heterotic
reductions 7
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