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How is N=1 SUSY broken?

→ F-term (chiral multiplet).

→ D-term (U(1) gauge multiplet).

→ Other methods (complex linear, etc ).



Fayet–Iliopoulos D-term

→ A gauge multiplet contains the component fields

VWZ = −θσmθAm − iθ2
θαλα + iθ2θα̇λ

α̇
+

1
2
θ2θ

2D .

→ The simplest model with a Fayet–Iliopoulos term is

L =
1
4

(∫
d2θW 2(V ) + c.c.

)
−2ξ

∫
d4θV

= −1
4

F mnFmn − iλσm∂mλ+
1
2

D2− ξD .

→ The auxiliary field gets a vev: 〈D〉 = ξ.

→ The goldstino is: δλβ = −iξ εβ + · · ·



How do we embed − ξD in supergravity?

Plan

→ Freedman model and R-symmetry gauging.

→ New model without R-symmetry gauging.

→ Matter couplings etc→ See M. Tournoy talk - Part II.



FI terms with gauged R-symmetry
Freedman ’77



The Noether method

I The gauge field of SUSY is the gravitino ψαm, with
supersymmetry transformation

δψmα = −2 ∂mεα + · · ·

I We start from −e ξD and perform the Noether procedure

∂m εα(x)→ ψmα .

I At some point we have to cancel

−ieξ εklmn (ψkσlε− ε σlψk
)
∂nAm .



I Therefore we have to add

LψψA =
i
2

e ξ εklmnψkσlψnAm ,

and the gravitino gets charged under U(1)FI .

→ The FI term in supergravity requires R-symmetry
gauging by Am.

→ This has constraints on the gravitino mass.

I Once we complete the procedure we have (on-shell)

e−1L
∣∣∣
λ=0

= −1
2

R +
1
2
εklmn (ψkσlDmψn − ψkσlDmψn

)
−1

4
FmnF mn +

i
2

eξεklmnψkσlψnAm −
1
2
ξ2 .



FI terms without gauged R-symmetry
Cribiori, Tournoy, FF, Van Proeyen ’17



I We observe that λα/D has a very nice property

δ

(
i
λα
D

)
= εα + · · ·

I To cancel the term

−ieξ εklmn (ψkσlε− ε σlψk
)
∂nAm

during the Noether procedure, we introduce instead the
term

−eξ εklmn
(
ψkσl

λ

D
− λ

D
σlψk

)
∂nAm .

Supersymmetry has to be broken and by assumption: 〈D〉 6= 0.



A new FI D-term

I In superspace we have

LNew FI = 8 ξ
∫

d4θE
W 2W

2

D2W 2D2W
2 D

αWα

= −e ξD + ξO
(
λ, λ

)
.

I Gravitino not charged under U(1)FI → No U(1)R gauging.

I In superspace the full supergravity coupling is

L = −3
(∫

d2Θ 2E R+ c.c.
)

+

(∫
d2Θ 2EW0 + c.c.

)
+

1
4

(∫
d2Θ 2EW 2(V ) + c.c.

)
+ LNEW FI .



The new term coupled to pure supergravity

I And in components (on-shell)

e−1L
∣∣∣
λ=0

= −1
2

R +
1
2
εklmn (ψkσlDmψn − ψkσlDmψn

)
−1

4
FmnF mn −

(
1
2
ξ2 − 3|W0|2

)
−W 0ψaσ

abψb −W0ψaσ
abψb .

Further properties of new D-terms

→ No smooth supersymmetric limit.

→ Electric-magnetic duality of the full theory:

Fmn → εmnklF kl .

→ String theory / D brane origin?



Thank you


