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Supergravity Actions

Minimal action of Supergravity

S=—[d*xd?0 E3R +h.c

Holomorphic action of Supergravity

S=[d*xd?0EF(R)+h.c.
Generic action of Supergravity

S=[d*xd*0EN(R,R)
+[d*xd?*0 EF(R) +h.c.
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Fig. 1. Marginalized joint 68% and 95% CL regions for ng and ro ooz from Planck in combination with other data sets compared to

the theoretical predictions of selected inflationary models.
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Starobinsky inflation

f (R) gravity Classically Equivalent> Scalar-tensor theory

1 R* 1 1 32 2
_1L=__R 1y __R __9H —_ _ »—/2/3¢
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Supergravity multiplet

Old-minimal multiplet

raviton e,..%, gravitino ¥,,.%, complex scalar X, real vector b?.
m m

Minimal Action of Supergravity

S = _f d%x d?0® € 3R + h.c. 2 bosons + 2 fermions

Holomorphic Action of Supergravity

S = f d*x d?’0® E F(R) + h.c. 4 bosons + 4 fermions

Generic Action of Supergravity

S = f d*x d*0 E N(R,R) 6 bosons + 6 fermions
+ [d*x d?0 EF(R) +h.c.



Bosonic Lagrangian

1
12

_ 1
e 1L = (QN +ONXX +2Ng X 4+ Fx + Fg — 8Ny XX — QNXXb“'ba) R

1 * M 1 mH 2
144NXXR2 = Nyg0n X70"X + 22Ny g (Znb™)
- %bm (NxOmX — NgOyX*) + %’_@mbm (2Ny X — 2NgX* + Fy — Fg)
1 _ 1
~ 13 (QJV +2Nx X +2Ng X"+ Fx + Fg — 8Ny g X7 X — 3 TVXXbbbb> bbb,

F16N (X" X)? +6F X" +6FX —4X*X (=N + 2Ny X + 2N X* 4 Fy + Fg)

+

S=[d*xd*0ENRR) + [ d*xd?® EF(R) +h.c.
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Non-minimal Couplings
—R + R?  Starobinsky inflation

1 _ 1
e o o5 (2N +2Nx X + 2Ng X" + Fx + Fg — SNy g XX — QNXXb%ﬂ, ‘
1 & O 1 m
+ mNXxRQ Ny x O X 0" X + =N (Db )

— %bm (NxOmX — Ng0,, X*) + %@mbm (2Nx X —2NgX* + Fx — Fy)

e
| 16Ny ¢ (X7X)? + 6P X" +6FX —4X"X (N + 2Nx X + 2Ng X" + Fy + Fy) |

1 _ 1
13 (2N+ Ny X +2Ng X"+ Fx + Fg — 8Ny g X' X — NXXbbbb) bbb,

Higgs inflation  —¢&H?R — AH*
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Vacuum conditions

M : inflaton mass _0

4

* O 1 m
:‘ 144NXX|R — Ny 0 X*0 X+36NXX(@ b

- §bm (Nx0 X — N30, X*) + Emem (2Nx X —2NgX* + Fx — Fy)

1 1
18 (2N+2NXX+2NxX* +FX +FX — 8NxxX*X — 18Nxxb bb) baba

‘+ 16N ¢(X*X)? +6F X" +6FX —4X*X (=N + 2Ny X + 2N X* 4 Fy + F) ‘

=0

1
12M?2




Stabilizing the scalar potential

N ~ n,(RR)?

ALyin = —n,p*(X*X)P~10™X" 0, X
AV = —4n,(2p — 1)*(X*X)P*!

The potential UNBOUNDED BELOW or
the WRONG SIGN of the kinetic term.




Conclusion & Prospects

There are

Rich structures

in Generic Higher-order Supergravity.

@ Hybrid of Starobinsky and Higgs inflation?
@ To incorporate inflation and dark energy?

€® Matter-coupling and reheating of the Universe?



Conclusion & Prospects

M/Z/ﬁ / ,0/ For more information,

2hL3 see arXiv:1309.7494.
6%?} 6% (version 2 will appear soon.)

@ Hybrid of Starobinsky and Higgs inflation?
€ To incorporate inflation and dark energy?

€® Matter-coupling and reheating of the Universe?



