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Calabi-Yau, Spin(7) manifold

General Remarks

Supersymmetry in space-time 0aη∇ =

parallel  
spinor

A vacuum of type II supergravity is  

Minkowski  
space  

1,2R M×
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... these include massless states as well as massive KK modes.  
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Superpotential
A good candidate is ( )
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There is a closed 3-form!
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Kähler Form 
abc abc abciCϕ= +C

The Kähler form is invariant and as a result there is a moment map  
(a concept we borrow from symplectic geometry). As we show in  
more detail in our paper the vanishing of the moment map implies  
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Closed 4-form!

                                 are coordinates of an infinite dimensional  
Kaehler manifold. Eleven-dimensional gauge transformations 

…gives rise to isometries of the metric.



Needles to say it would be interesting to derive these conditions  
from a Kaluza-Klein reduction of M-theory. We envision this  
as a  two step process:  

1) we rewrite the action of 11d supergravity in a form that displays  
manifest N=1 supersymmetry in 4d.  

2) non-renormalization theorems should then give us information  
about which results hold to all orders in perturbation theory.   
 



Kaluza-Klein Reduction of M-Theory



Bosonic Fields

MNPC → , , ,abc ab aC C C Cµ µν µνρ

Fields are decomposed into a 4+7 split:

c d c
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h g A A g A
G

g A g
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µ,ν=0,..,3   

Symmetries: 
M M M

C C d

x x ξ

→ + Λ⎧
⎨

→ −⎩

4d system is very complicated but known in detail... 
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Goal: Write this Action in Superspace
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Kinetic Terms
Use the Kaehler potential
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This coefficient only agrees after integrating  
out auxiliary fields in the gravity multiplet.
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This result agrees precisely with the superspace result! 
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Tensor Hierarchy and Chern-Simons  
Actions in Superspace
References:  
K. B., M. Becker, W. D. Linch and D. Robbins, 1601.03066, 
1603.07362

, , ,MNP abc ab aC C C C Cµ µν µνρ→

1) In the first paper we embedded the tensor hierarchy consisting  
of all fields descending from the M-theory three-form

…and the corresponding abelian gauge transformations

C dδ = Λ
into superspace. 
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2) In the second paper we coupled this system to the non-abelian 
gauge field arising from the metric. 
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Stay Tuned! More To Come... 


