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General comments

e Cosmological constant is negative (e.g., old minimal SUGRA) or
vanishing (e.g., new minimal SUGRA) in unbroken supergravity
without scalars.

@ According to the latest cosmological data, we live in an expanding
universe with a small but positive cosmological constant.

@ It is desirable to develop theoretical mechanisms to explain positive
cosmological constant.

@ It has recently been recognised that such a mechanism is provided
by spontaneously broken supergravity.
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General comments

Recent interest in A/ = 1 off-shell supergravity coupled to Goldstino
superfields (2015-2017)

@ Goldstino superfields contain the Volkov-Akulov Goldstone fermion
(Goldstino) and, sometimes, also auxiliary field(s).

@ Coupling a Goldstino superfield to off-shell supergravity leads to
spontaneously broken local supersymmetry without bringing in new
degrees of freedom, except for making the gravitino massive.
super-Higgs effect D. Volkov & V. Soroka (1973)

S. Deser & B. Zumino (1977)

@ Absence of scalars is attractive for phenomenological applications.

@ Positive contribution to the cosmological constant is generated.
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Nilpotent chiral Goldstino superfield

R. Casalbuoni, S. De Curtis, D. Dominici, F. Feruglio & R. Gatto (1989)

B 7. Komargodski & N. Seiberg (2009)
X is chiral, D4s X = 0, and obeys the nilpotency constraint
D*XD,X
X? = X=-—1"=
0 = DZX

In addition it is required that D?X is nowhere vanishing, D2X # 0.
Dynamics of this supermultiplet is described by the action

Sx = / d*xd?0d?0 XX — {f / d*xd?0 X + c.c.}

Component fields of X:

1 1
X|:§0:ﬁ¢2 ) DaX|:\/§wom _ZD2X|:F

Goldstino v, and complex auxiliary field F are independent component
fields.
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Nilpotent chiral Goldstino superfield

Component action

2 72 .
St Fl = [ aix [ 0u(32) 0 (2z) - 10 0us
+ FF—f(F+F)|
Elimination of the auxiliary fields
_ Vv 1o 47000 1 g 275 5
F_f+2,:_2D2F_f<1+4f POy - POy 00 ))

Upon elimination of the auxiliaries, the action becomes
S[Y] = _/d4x (72 + 1 0aat® + .| |

up to quartic order in the Goldstino.
At first sight, it appears that off-shell supersymmetry is gone upon
elimination of the auxiliary fields. Actually this is not the case.
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Short nilpotent chiral Goldstino superfield

E. Ivanov & A. Kapustnikov (1978) M. Rotek (1978)
¢ is chiral, Ds¢ = 0, and obeys the constraints proposed by Rocek:
¢ =0,
1 -
fo = —ZQSD o .

The auxiliary field F is now a descendant of the Goldstino
F= (1 2(a) — F*((u)(@) + 30°00) + F°((0)* (@) + cc)

+ 2 FO (@R + 200w + P0((E))

=38 () + 20O — () () + (3)") + S REORONR)) .
Notation: </\/l> = tr(M) = M,?, with M = (M,?)

u=(u2), ulb:=iva’d, i=(a,°), @,°:=—id,00%p.
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Short nilpotent chiral Goldstino superfield

Goldstino action

S, / d*xd20d4%0 G — {f / d*xd20 ¢ + c.c.}
= —/d4xd2ed2§<;§¢ = —f/d4xd20¢
Off-shell supersymmetry.

Relation to the (CDCDG & Komargodski-Seiberg) X-model:
Nilpotency condition X2 = 0 is preserved if X is locally rescaled,

X — X, Dy =0.
Requiring the action

Sy = / A*xd26d20 XX — {f / A*xd20 X + c.c.}

to be stationary under such re-scalings of X leads to the equation
f%XDzX = fX, and hence

X=0¢
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de Sitter supergravity

Old minimal supergravity coupled to a nilpotent chiral scalar X,
DaX =0, X?2=0

E. Bergshoeff, D. Freedman, R. Kallosh & A. Van Proeyen (2015)
F. Hasegawa & Y. Yamada (2015)
Complete locally supersymmetric action

S = / d*xd?0d0 E (—%5050 + )?X)
K
412 H o3 2
+ {/d xd20 € (?50 - fsox) —I—C.c.}
Sy chiral conformal compensator, DSy = 0.

The action is super-Weyl invariant.
Cosmological constant:

K2
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@ Pure supergravity can be realised as conformal supergravity coupled
to a compensating supermultiplet.

o Different off-shell formulations for supergravity correspond to
different compensators.

@ Super-Weyl transformations P. Howe & R. Tucker (1978)
_ 1 3
0,Ds = (7 — EU)DQ + (Do) Mg
_ 1. iy
0,Dg = (0 — EJ)DQ + (D’BU)M 8>
1
06Dna = 5( 0+ 7)Das + (D 7)Ds + = ('D 0)Dq

JF(DBOLU)M@B + (Da o5 )Maﬁ' )
where o is an arbitrary covariantly chiral scalar superfield, Dyo = 0.

5050:050 5 (5UX:O'X
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Weyl-invariant formulation for Einstein's gravity

Einstein-Hilbert action with a cosmological term

1
Spn = — d4xeR—/\/d4xe
2K2

Weyl-invariant reformulation S. Deser (1970)

_1 4 a 1 2 4
Sfi/dxe<chVacp+6ch )\go),

where ¢ is conformal compensator.
Weyl transformation

6V, =0V, + (VPo)Mp, , Sp=0p

Imposing Weyl gauge condition ¢ = ? = const takes us back to the
original action.

Goldstino superfields in supergravity Sergei M. Kuzenko



o superfields

Pure de Sitter supergravity
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Using superconformal methods we derive an explicit de Siter supergravity action invariant under

spontancously broken local A" = 1 supersymmetry.
ino multiplet. We present a complete locally supersymmetric action including the graviton and the

Gol

fermionic fields, gravitino and Goldstino, no scalar

The supergravity multiplet interacts with a nilpotent

In the global limit when the supergravity multiplet

decouples, our action reproduces the Volkov-Akulov theory. In the unitary gauge where the Goldstino

vanishes we recover pure supergravity with the positive cosmologi

constant. The classical equations

of motion, with all fermions vanishing, have a maximally symmetric solution: de Sitter space.

DOIL: 10.1103/PhysRevD.92.085040

L INTRODUCTION

The cosmological constant is known to be nef
zero in pure supergravity, if there are no scalar fields [1].
Pure supergravity with a positive cosmological constant
without scalars was not previously known. In this paper we
present the locally =1 supersymmetric action and
transformation rules of such a theory. De Sitter space is
a homogeneous solution of the bosonic equations of
motion. Supersymmetry is spontaneously broken, so there
is no conflict with no-go theorems that prohibit linearly
realized supersymmetry [2).!

The main motivation for this work is an increasing
amount of observational evidence for an accelerating
Universe where a positive cosmological constant is a good
fit to data. The next step toward a better understanding of
dark energy is not expected before the ESA space mission
Euclid launches in 2020. It is therefore desirable to find a
simple version of de Sitter supergravity as a natural source
for the positive cosmological constant.

ative or

n supergravity

PACS numbers: 04.65.+¢, 11.30.Pb, 95.36.+x

Volkov-Akulov (VA) Goldstino theory [6] coupled to a
supergravity background. The global supersymmetry is
realized nonlinearly. This recent development indicates that
a scalar independent de Sitter supergravity might exist.
Another indication of the existence of such a supergravity
was presented in [7], where the proposal to couple the VA
Goldstino theory [6] to supergravity was made. However, a
complete action and transformation rules that describe this
coupling have never been presented. The supersymmetric
coupling of the gravitino and Goldstino in D = 10 at the
quadratic level in fermions was studied in [8,9]. The curved
superspace formulation of the VA Goldstino theory was
studied soon after the discovery of this theory: see for
example a review paper [10] or an application of the
constrained superfield formalism in superspace in [11].
The relation between the superspace dpprodLh and non-
linearly realized supersymmetries was investigated in [12].
rlier theories were not yet dL\'(,l()p(,d to the level
of a component supergravity action with spontancously
broken local supersvmmetrv. eeneralizine the eloballv




de Sitter supergravity

Bergshoeff et al. cited two old papers, probably without noticing that the
same value for the cosmological constant was actually derived in these
papers.

o On-shell supergravity
S. Deser and B. Zumino, Phys. Rev. Lett. 38, 1433 (1977)

o Off-shell supergravity
U. Lindstrom and M. Rogek, Phys. Rev. D 19, 2300 (1979)

At that time, nobody was interested in a positive cosmological constant.

All attempts were targeted at getting a vanishing cosmological constant.
S. W. Hawking, “The cosmological constant is probably zero,” Phys.
Lett. 134B, 403 (1984)

Significance of the 2015 work by Bergshoeff et al. is that it has renewed
interest in spontaneously broken supergravity.

Goldstino superfields in supergravity Sergei M. Kuzenko



de Sitter

supergravity

Broken Supersymmetry and Supergravity

S. Deser*
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We consider the supersymmetric Higgs effect, in which a spin-3 Goldstone fermion is

transformed away by a redefinition of the supe

rgravity fields and the spin-§ gauge field

acquires the degrees of freedom appropriate to finite mass. More generally we discuss
the consistency and physical applicability of supergravity theories with broken local su-

persymmetry.

Rigorous supersymmetry implies the existence
of supermultiplets made up of fermions and bo-
sons with equal masses. If supersymmetry is to
be relevant for the physical world, it must be
broken, either softly or spontaneously. Spontane-
ous breaking of global supersymmetry gives rise
to the appearance of one or more Goldstone fer-
mions.! When global supersymmetry is promoted
to a local invariance by coupling supersymmetric
matter to supergravity, the Goldstone fermion

i asa of a ph
analogous to the Higgs effect of ordinary gauge
theories. In this Letter we describe this super-
symmetric Higgs effect,? and consider its possi-
ble application to the construction of realistic
models.® In particular, the supersymmetric
Higgs effect gives a possible solution to the prob-

ana spin-3 field A. Irrespective of the particu-
lar field theory in which it arises, it can be char-
acterized, following Volkov and Akulov,® by the
nonlinear realization of global supersymmetry

o =a"la +iaay AB, A,

¢Y)

where @ is the infinitesimal supersymmetry pa-
rameter and a is a constant which measures the
strength of the spontaneous breaking of supersym-
metry. The nonlinear Lagrangian for A, invari-
ant (up to a divergence) under (1), is given by

Ly == (2¢%)"* det(5,” + ia®Xy"a, 1)

(2a%)" = 5iky oA +... .

@)

The analogy with nonlinear pion dynamics is ap-
parent. However, the chiral group SU(2)®SU(2)
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de Sitter supergravity
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formation with parameter a(x) and to make (2) in-
variant under it by coupling A to the supergravity
fields e,” and ¢,,. The complete Lagrangian will
be rather licated ing its exi

one can easily find the first terms in an expan-
sion in the coupling a and K (gravitati

The simplest and most natural is the correspond-
ing de Sitter space and one knows that the con-
cept of mass is rather delicate there.® We next
recall the recent observations'®™* that one can
add to the supergravity Lagrangian (5) the sum

of a ical term and of a spin-3 mass term

al constant). The Lagrangian (e = dete,)

Ly =— (2% 'e=3iXy-ox = (/2a) Xy ¥ +...  (3)
changes by a divergence under

o =a"ta(x) +...,

eyt =—ikay™y, (4)

O =— 2 10,0 4. s

To (3) one must add the usual supergravity La-
grangian®’

Lyg== (267 "R = 3i€* PPy, ¥, (5)
where
D=8y = 30y,0 3%, P=3b0, ©

and R is the contracted Riemann tensor. taken as

ce —5ime PPy v, (7
Local supersymmetry is valid provided that the
two parameters are related by

ck?=3m?, ®)
Indeed, the sum of (5) and (7) is then invariant un-
der a modified supersymmetry transformation,

in which the usual transformation law for the
spin-3 field, 6y, == 2«"'D,a, is replaced by

oY, ==2"1Dy0, 9)
where

Dy=Dy +3mY, (10)

(there is a corresponding change in 6w, g).

The of this local super rv'®
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de Sitter supergravity

2302 ULF LINDSTROM AND MARTIN ROCEK 19

(cf. Ref. 7). Clearly, there exists a gauge (U gauge) where x=0 =@=0 and F=1/a.
The action invariant under the transformation (5a) is found by applying the density formula®:

1= f’iat{ﬁso-ﬁg [506x) = VE P g + @, XV 8* + 394 4 05 A2 + 300 aa ¥ 4) + ]}

= [ a2 T CAD o 11V D)+ 1. *
where £ is the supergravity Lagrangian.®
In the U gauge the action (5b) reduces to
1,,:[4%(;:55—2—25). (5¢)
The supergravity Lagrangian £ can be taken to include a separately invariant term,
L =me(®*+ 5 1y + g gt A v el (5d)

and necessarily contains the auxiliary spin-0 field in the combination —(e/3)88*; integrating out the aux-
iliary field § (still in the U gauge) leads to a cosmological term, e(3#° - 1/24%), which vanishes for m®
=1/64%, in agreement with Ref. 7, and leaves the spin-$ field with a mass m=1/aVg. In a general gauge,
the relevant terms quadratic or lower in x'are
1 2 ,
£ume[- 3880 om6*+8) - g =0 0 s X 000 - 8 8]
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Goldstino superfields

Is there anything unique in the nilpotent Goldstino superfield used by
Bergshoeff et al. ? Actually not much (except for one technical point).

Its defining constraints
DX =0, X*=0

are invariant under local rescalings X — e" X, Du7=0.
Requiring the complete action for supergravity coupled to X,

5= / d*xd20d%3 E (—%5050 +XX)
K

+ {/d4xd205 (%53 - fsgx) + C.c.} ,

to be stationary under such re-scalings gives X = ¢, where ¢ is the
Goldstino superfield used by Lindstrom and Ro&ek,

Dap=0, #=0, Sho=—1o(D’ 4R
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Goldstino superfields

In the presence of supergravity-matter couplings, the nonlinear constraint
obeyed by ¢ gets deformed.
Example:

S = / d*xd20d%3 E (7%5050 o~ TKOD) L XXT(o, <T>))
+ {/d4xd295 (53 W(o) — sgxg(cb)) + c.c.} ,
Requiring the complete action to be stationary under local re-scalings
X = "X, Dyr=
leads to deformed nonlinear constraint

F(9)S2X = _%xa‘ﬂ ~4R)(XT(0,))
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Two types of Goldstino superfields

There are two general types of A' = 1 Goldstino superfields.
[. Bandos, M. Heller, SMK, L. Martucci & D. Sorokin (2016)

@ Irreducible Goldstino superfields
Every irreducible Goldstino superfield contains only one independent
component field — the Goldstino itself, while the other component
fields are composites constructed from the Goldstino.

@ Reducible Goldstino superfields
Every reducible Goldstino superfield contains at least two
independent fields, one of which is the Goldstino and the other fields
are auxiliary (the latter become descendants of the Goldstino on the
mass shell).

@ Every reducible Goldstino superfield can be represented as an
irreducible one plus a “matter” superfield, which contains all the
auxiliary component fields. (Example will be provided below.)
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Irreducible Goldstino superfields

Scalar Goldstino superfields (all of them are nilpotent)

o Chiral superfield E. Ivanov & A. Kapustnikov, M. Rot¢ek (1978)
1 .-
Da¢p=0, ¢*=0, fo=—70D%
@ Improved complex linear superfield SMK & S. Tyler (2011)
1 =» 2 I =
—ZDT=f, =0, ,I=-JIDD.T
@ Complex linear superfield S. Tyler (2011)
_ 1 .
D’r=o0, Tr?*=o, fI':—ZI'D2I'

F. Farakos, O. Hulik, P. Koci & R. von Unge (2015)
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Irreducible Goldstino superfields

Scalar Goldstino superfields (continued)
@ Real superfield
V2 =0, VDaDgV =0, VDsDgDcV =0
1 _
f —VyD*D?D,,
vV 16V vV

[. Bandos, M. Heller, SMK, L. Martucci & D. Sorokin (2016)

Explicit realisation for V was given long ago:
fV = ¢¢

U. Lindstrém and M. Rocek (1979)
Another realisation for V:

fVv=5%y
SMK & S. Tyler (2011)



Irreducible Goldstino superfields

Spinor Goldstino superfields
For every irreducible spinor Goldstino superfield, its spinor covariant
derivatives must be some functions of this superfield and its spacetime

derivatives.
@ Volkov-Akulov Goldstino E. Ivanov & A. Kapustnikov (1978)
Da/\ﬁ = 77(5,15 — ifﬁl/_\dami/\g R Dd/\ﬁ = 7if71/\aaad/\ﬁ .
@ Chiral realisation S. Samuel and J. Wess (1983)

Da55 = —f€a57 Ddzﬂ = _2if_15aaadzﬁ )

Spinor Goldstino superfields are less convenient to deal with, than
the scalar ones, in supergravity.

Goldstino superfields in supergravity Sergei M. Kuzenko



Irreducible Goldstino superfields

@ All irreducible Goldstino superfields are equivalent
Uniqueness of the Goldstino
D.Volkov & V. Akulov(1972)
E. Ivanov & A. Kapustnikov (1978)

o All irreducible Goldstino superfields can be realised as descendants of

one of them.
fo = —3D°(5X),
fv=1xy,
_ 1 _
r= f— E(DQZ)DQZ ,
0 = 5Dai
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Reducible Goldstino superfields

In addition to the nilpotent chiral scalar X, there also exists
nilpotent real scalar
SMK, I. McArthur & G. Tartaglino-Mazzucchelli (2017)
V2=0, VDsDgV =0, VDaDgDcV =0

These nilpotency constraints have to be supplemented with
the requirement that D*W,, = D, W< £ 0 , where

1 -

W, = —->-D*D,V .

4
V' has two independent component fields:
(i) Goldstino o W, |g—0; and (ii) auxiliary D-field oc D*W,|g=o.
All other component fields of V' are composite ones, in particular

W2 w?
V=-tg— W2 = wew,,
(D2W,)3 "’
Dynamics is governed by
—r1 _
_ 4120120 ) L \/paf2 _
5_/d xd20d 9{16VD D2D, v 2fv}
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Reducible Goldstino superfields

Nilpotency constraints
V2=0, VDsDgV =0, VDaDgDcV =0
are invariant under local re-scalings of V/,
V — e’V ,

where p is an arbitrary real scalar superfield. Requiring the action
S= /d4xd29d29‘{i VDDD,V 2V }
16

to be stationary under such rescalings leads to the constraint

1 _
vV =_—_-VvD*D’D,V
16 ’

which expresses the auxiliary field of V in terms of the Goldstino.
Reducible Goldstino superfield V' turns into V, which is irreducible.
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Reducible & irreducible Goldstino superfields

@ Irreducible complex linear Goldstino superfield
1> 2 I =
_ZD Y =", ¥° =0, fDuZ:—ZZD D%~

can be realised as a descendant of V
2
y— 4r P2V
D2D2v

@ Remarkable feature of this representation is that
Y is invariant under local re-scalings of V/,

0,V=pV = 6,Xx=0, p=p.

@ Since every irreducible Goldstino superfield is a descendant of ¥ and
2, all irreducible Goldstino superfields are invariant under re-scalings
of V.

E. Buchbinder & SMK (2017)



Reducible & irreducible Goldstino superfields

@ Irreducible complex linear Goldstino superfield
1 =» 2 I =
—ZD Y =", ¥“ =0, fDaZ:—ZZD D.,x

can be realised as a descendant of X

@ Remarkable feature of this representation is that
Y and X are invariant under local re-scalings of X,

X=X = 6,2=0, Dsm=0.

@ Since every irreducible Goldstino superfield is a descendant of ¥ and
2, all irreducible Goldstino superfields are invariant under re-scalings
of X.

E. Buchbinder & SMK (2017)



Reducible & irreducible Goldstino superfields

@ Every reducible Goldstino superfield can be represented as an
irreducible one plus a “matter” superfield, which contains all the
auxiliary component fields.

Reducible Goldstino superfield V can be realised as

1o D2V
V=v+U, V= Ir, T=Afgoo

“Matter” superfield U obeys the generalised nilpotency condition

U?+2vU =0
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Reducible Goldstino superfields: from X to V

Nilpotency constraints
V2=0, VDsDgV =0, VDaDgDcV =0
are identically satisfied if V' is given by
v =XX, DiX=0, X?>=0,
compare with the irreducible case:
fv=oo¢.
V-action
S= /d4xd29d2§ {%6 VD D?D,V — 21V}

turns into higher-derivative action

1

_ 4.,12n120
S—/dxd 020 E {1

DOXD XD XDPX — 2)'<x} .
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Reducible Goldstino superfields

Constrained three-form multiplet
E. Buchbinder & SMK (2017)

_ = A
Daw=0, W2=0, W=202— —__
D2V + D2V
It is equivalent to the real Goldstino superfield V
1-
v =D,
4
Vv — 4\Tnu B 4\T1w _ v
- D2y DWW DU 4 D

Goldstino superfields in supergravity Sergei M. Kuzenko



Three-form multiplet

Three-form multiplet as a variant scalar multiplet J. Gates (1981)
1, -
Y= _ZD U, u=u,
where real prepotential U is unconstrained. Its specific feature is
D2y - 525} = iaaduad 5 U = [Don Dd]u 3

which means that the auxiliary F-field of ) is

1
7ZD2y|:F:H+iG7 G =209,C?
Gauge symmetry: U =1L, L=1L, D?L=0,
for any linear multiplet L. Reducible gauge theory

Quantisation of the three-form multiplet coupled to supergravity:
|. Buchbinder & SMK (1985,1988)
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Nilpotent three-form multiplet

Infrared limit of nonlinear o-model E. Buchbinder & SMK (2017)
S= / dxd20d20 K (P, V) + { / d*xd20 W(Y) + c.c.}

leads to nilpotent three-form multiplet

1 - _
y:702u, Uu=u

V2 =0

described by action

=l

5= /d4xd29d29'37y . {h/d4xd29y+ c.c.} . h=

The same Goldstino superfield was introduced by
F. Farakos, A. Kehagias, D. Racco & A. Riotto (2016)
as a variant formulation of the nilpotent chiral multiplet X.
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Goldstino superfields and cosmological constant

@ All irreducible Goldstino superfields, as well as the reducible
Goldstino superfields X and V/, produce a universal positive
contribution, 2, to the cosmological constant,

A= >+ Aaas ,

where Apgs = —3'%2 comes from a supersymmetric cosmological
term. The latter exists only for (i) old minimal supergravity (and its
variant versions); and (ii) n = —1 non-minimal supergravity.

o Nilpotent three-form multiplet ) is the only known Goldstino
superfield, which produces two separate positive contributions to the
cosmological constant coming from its auxiliary fields, F = H +iG,
of which H is a scalar and G is the field strength of a gauge
three-form.

@ While the contribution from H is uniquely determined by the
parameter h, the contribution from G is dynamical.
The latter may be used to cancel the contribution from Aags.
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Gauge three-form and cosmological constant

@ Idea to use massless gauge three-forms to generate a cosmological
constant dynamically.
V. Ogievetsky & E. Sokatchev (1980)
M. Duff & P. van Nieuwenhuizen (1980)
A. Aurilia, H. Nicolai & P. Townsend (1980)

@ Further developments
S. Hawking
M. Duff
M. Duncan & L. Jensen
R. Bousso & J. Polchinski

1984)
1989)
1990)
2000)

~ A~~~
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Subtle feature of gauge three-form

M. Duff, “The cosmological constant is possibly zero, but the proof is
probably wrong,” Phys. Lett. B 226, 36 (1989)

1
S= %/d4xeR—/\/d4xe+/d4xe(VaC"’)2
Equation of motion for the three-form
Viv-C)=0 = V,C?=c=const
Equation of motion for the gravitational field

1 1
?(Rmn - EgmnR) + /\gmn - Tmn 5 7—mn - *gmn(v . C)2 - *ngmn

Correct effective cosmological constant: A + c?.
However, plugging the solution for C? back in S would give
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N = 2 Goldstino superfields

New feature of N' = 2 supersymmetry:

@ One can consistently define nilpotent Goldstino superfields that
contain either a gauge one-form or a gauge two-form in addition to
spin-1/2 Goldstone fermions and auxiliary fields.
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N = 2 Goldstino superfields

Deformed reduced chiral superfield
SMK (2013)
SMK & G. Tartaglino-Mazzucchelli (2016)

Diz=0, (DV+4S%)z— (DV+457)Z = 4GV,
where Di = D0DL) and DV = D, 0D,

e SU and SY are dimension-1 torsion superfields

(analogues of the chiral scalar torsion R in N' = 1 supergravity).
e G¥ is a linear multiplet which obeys the constraints

PUGH =DPliGh =0 .

and, in addition, is required to be nowhere vanishing, GUGU #0.
e We identify G¥ with one of the two conformal compensators of the
minimal formulation for A" = 2 supergravity proposed in

B. de Wit, R. Philippe & A. Van Proeyen (1983)
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Deformed reduced chiral superfield in Minkowski superspace

Diz=0, DVZ—-DVZ = 4GV, GY = const

«

I. Antoniadis, H. Partouche & T. R. Taylor (1996)
E. lvanov & B. Zupnik (1998)
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N = 2 Goldstino superfields

Nilpotent deformed reduced chiral superfield

@ Partial ' =2 — N =1 breaking of rigid supersymmetry in curved
maximally supersymmetric spacetimes:
(i) R x S3; (ii) AdS3 x R; and (jii) supersymmetric plane wave
isometric to the Nappi-Witten group.
SMK & G. Tartaglino-Mazzucchelli (2016)

zZ2=0

Maxwell-Goldstone multiplet for partial ' =2 — N = 1 breaking.
Generalisation of the 1996 Bagger-Galperin construction for M*.

e N =2 — N =0 breaking of local supersymmetry.
SMK & G. Tartaglino-Mazzucchelli, arXiv:1707.07390

z3=0

In the super-Poincaré case, constraint Z3 = 0 was studied by
E. Dudas, S. Ferrara & A. Sagnotti, arXiv:1707.03414
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N = 2 Goldstino superfields

Nilpotent linear superfield

SMK & G. Tartaglino-Mazzucchelli, arXiv:1707.07390
N=2=N=0 breaking of local supersymmetry can be described using
a linear superfield HY

DY =D =0,
which is subject to the following cubic nilpotency condition
7_[(!'11'27_[1'3"47_["51'6) —0.

This algebraic constraint is one of the several nonlinear constraints,
which define the irreducible linear Goldstino superfield introduced in
SMK, I. McArthur & G. Tartaglino-Mazzucchelli (2017)
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Outlook

N = 2 story is not yet complete.
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