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Inflation + Supergravity

Inflation at high field values: requires Supergravity.
Potential as function of Kdhler K(®, ®) and superpotential W (P)

V = eX(K;; D'W DW — 3|W|?)

n-problem j L Unbounded from below
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Nilpotent inflation

F n-problem r Unboundedness
K = K(® + ®) + SS, W = h(®) + Sf(d)

li Inflaton mass |
fi S? = 0: constraint superfield
¢ h(cb) = \/—% — thIDZ

* f(D) = fo — mpD?

r Mass scale during inflation
|\ f(0) # 0: SUSY broken,

Propagate to MSSN with messengers



Nilpotent inflation

_ = s (s9)? —
K=K(@+P)+SS - =05 W =h(®)+S5f(P)
L Messenger loop term L S? = 0: constraint superfield
° h(CI)) — \]/"_% — thDz Ifg=0,M=0.1M,,

[Dudas,Heurtier, Wieck, Winkler ,16]

f(0) # 0: SUSY broken,
Propagate to MSSN with messengers



Validity of the model

* Tachyons =1 Tev
1. Messenger masses large M4 > f, my =3 Tev

my = 10 TeV
2. Inflaton mass small mp, < M
fomyg
2My,

3. Inflaton mass large m% >
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Validity of the model

* Tachyons
1. Messenger masses large M4 > f,

2. Inflaton mass small my, < M
fomy
2My

3. Inflaton mass large m# >

* Validity of the effective theory

Mp

M
4. Messenger mass small — >
Mp — my




Validity of the model

* Tachyons
1. Messenger masses large M4 > f,
2. Inflaton mass small my, < M

fom

3. Inflaton mass large mj > =L 10-3
2M,,

* Validity of the effective theory 10
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4. Messenger mass small — > —= S 100
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mg >> mp: Quartic inflation  ——— l
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Our model

* We define a UV model containing:
- @ Planck 2015 |
e SUSY breaking in the vacuum
[ J 1 1 Q <,
Gfauge mediation to the MS.»SM _ $//’w ¥ //@ PN
* Nilpotent a-attractor inflation L 77
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Our model, Reheating

* We define a UV model containing: [
-0 @ Planck 2015 |
e SUSY breaking in the vacuum 10—
* Gauge mediation to the MSSM _ PR N :
: . . $/ 74 //' /<O Q)Q
* Nilpotent a-attractor inflation L 3 0.8
101 Y N S :

 We can define:

* SUSY spectrum
* Reheating temperature 10-2 |
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Our model, Reheating

* We define a UV model containing:

e SUSY breaking in the vacuum
* Gauge mediation to the MSSM
* Nilpotent a-attractor inflation

 We can define:

* SUSY spectrum

* Reheating temperature
* Number of efolds
 Inflation parameters
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Gravitino LSP: dark matter?

e overclose the universe?
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Gravitino LSP: dark matter?

e overclose the universe?

* Production via:
* Inflaton decays into gravitinos

* Thermal production
[Moroi, Murayama, Yamaguchi ‘93]

* Freeze-in [Cheung, Elor, Hall '11]
* NLSP decay
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All constraints combined

Gravitino overproduction

Theory

NLSP decays too slow

m,(GeV)

1000 LHC constraint

0.01 | 0.1 05 1
m32(GeV)
[Argurio, D.C., Heurtier, Mariotti, '17]
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Conclusions

* We can combine gauge mediation and nilpotent inflation
* We can compute reheating parameters
* Reheating constraints strongly our parameter space

my(GeV)

PR IR | i 5 ¢ O D T U i : PR T
0.01 0.1 0.5 1.
m3(GeV)

Dries Coone



Back-up



Full model

(M3-23)”
(M3 +®2)(Mj+D?)

-K———leog( )+S§+---

W = h(cb) + S f(P) + ASXX + (M + g@) (XY +YX) + m,,YY
* h(q)) - = — thDZ
* (D) = fo my ®?



