R + R supergravity
and off-shell multiplets
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. Gravity: 4th order derivative terms and
conformal structure

. N=1 supergravity: auxiliary fields and
supersymmetrization of R+¥Rerms

. N=2 auxiliary fields and expectations for
dual theories to R+=supergravity

. N=4 superconformal structure

. Conclusions
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Goal of this talk

= Show how this structure is valid with supersymmetry

m auxiliary fields (off shell dof) become propagating
= structure of auxiliary fields already determines
content of massive sector
= different auxiliary fields— different massive sect

= In conformal structure: different compensators
- In N=1 : understanding of two inequivalent generalizations

- In N=2: there are 3 different generalizations with
different compensating multiplets, and we thus expect
different massive sectors for higher-derivative theories



P, 4 translations

M,, © Lorentz rotations
D 1 dilatation by,
K, 4 special conformal transformations ;%
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Schematic

m Off-shell Poincare (6 dof) =

conformal spin 2 (5 dof) + compensating scalastdfl)

Weyl actior dual of F? actior

massvive spin 2 ghost + vmassive spin O physical

= on-shell Poincaré (2 dof)

R action




# dof/particle bosonic fermionic spin | # dof/particle bosonic fermionic
2 1 2 2 2 1 5 5
3/2 |1 2 2 3/2 |2 4 8
TOTAL 2 2 1 1 3 3
TOTAL 8 8
spin # dof/particle bosonic fermionic spin # dof/particle bosonic fermionic
1 1 2 2 1 1 3 3
1/2 |1 2 2 1/2 |2 2 4
TOTAL 2 2 0 1 1 1
TOTAL 4 4
spin | # dof/particle bosonic fermionic spin | # dof/particle bosonic fermionic
1/2 |1 2 2 1/2 |1 2 2
0 2 1 2 0 2 1 2
TOTAL 2 2 TOTAL 2 2
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chiral multiplets !
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field | # components spin 1 spin & spin 0

L 1 1
E, 3 1
© 4 2




Conclusions

Conformal construction of supergravity shows
the content of higher derivative actions.

Different compensating multiplets imply
different massive multiplets that are dual to R-aBtions.

N=1 : known since old papers of S. Cecotti and

S. Cecotti, S. Ferrara, M. Porrati and S. Sabharwal, 1987.
Especially newminimal interesting dual:

a massive vector multiplet with only one physical scalar.
Recently studied in more detail in view of cosmology application.

N=2: different auxiliary field formulations known.
They may lead to different physical R+Reories.

N=4: probably no R+Rtheory.



