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- Spontaneous 
SUSY breaking:

Nonlinear supergravity

⟷ ⟨Fi⟩ ≠ 0 ∨ ⟨Da⟩ ≠ 0

- F-term breaking:

⟨V⟩ = |⟨Fi⟩ |2 +
1
2

|⟨Da⟩ |2 ≠ 0

G ≡
1
f [⟨Fi⟩ ψ i + ⟨Da⟩ λa]

- The goldstino couplings are such that 
supersymmetry is realised nonlinearly: 

δϵG = f ϵ +
i
f (Gσμϵ̄ − ϵσμḠ) ∂μG

- The resulting spectrum contains a 
massless spin-1/2 state, the goldstino:

SUSY breaking scalelinear term⟨F⟩ ≠ 0 ⟷ W = f Φ + …⟨F⟩ ≠ 0 ⟷ W = f Φ + …W = f Φ + …

[VOLKOV, AKULOV ’73]
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+
1

2f(φ)2 (1 −
2g′￼(φ)2
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+
1

2f(φ)2 (1 −
2g′￼(φ)2
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- Any non-trivial such bound should not come from a microscopic theory

- The possible longitudinal gravitino superluminal propagation has a low-energy realisation in terms 
of positivity bounds

1. it has no clear physical meaning

2. it requires a UV higher-derivative operator

This is a consequence of the decoupling of the auxiliary field  :Fϕ

it may be badly defined 
from the very beginning 

[DALL’AGATA, DUDAS, FARAKOS ’16]
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cs = 0 ⟺ g′￼(φ) = 0 & ·φ = f(φ) inflaton energy equal to the 

SUSY-breaking scale 

This dynamics is in contrast with the EFT range: E

f

ΛEFT

1. the whole constraint setup relies on SUSY breaking 

2. before reaching  , the theory starts to see the inflatino  f χϕ Mχϕ

the goldstino-inflatino mixing prevents the overproduction
[DUDAS, GARCIA, MAMBRINI, OLIVE, PELOSO, VERNER ’21]
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⟹

the sound speed changes
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   backreaction on the spacetime geometry⟶ < T(ψ)
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the fermion mixing prevents the overproduction
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