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1. Introduction

The three-dimensional (super)gravity is considered as an in-
teresting toy model for approaching richer (super)gravity models,
which in general are non-trivial. Furthermore, the three-dimen-
sional theory shares many interesting properties with higher-
dimensional theories such as black hole solutions [1]. Remarkably,
supergravity theory in three spacetime dimensions [2,3] can be ex-
pressed as a gauge theory using the Chern-Simons (CS) formalism
for the AdS [4] or Poincaré supergroup [5]. In the last decades, di-
verse three-dimensional supergravity models have been studied in
[6-24]. In particular, there has been a growing interest to extend
AdS and Poincaré supergravity theories to other symmetries.

The Maxwell symmetry has become an interesting alternative
for generalizing Einstein gravity. The Maxwell algebra has been in-
troduced to describe a particle moving in a four-dimensional back-
ground in the presence of a constant electromagnetic field [25-27].
Further applications of the Maxwell group have been developed in
[28-30]. The Maxwell symmetry and its generalizations have been
useful to recover General Relativity (GR) as a particular limit us-
ing the CS and Born-Infeld (BI) gravity formalism [31-35]. In four
dimensions, Maxwell gravity models have been successfully con-
structed in [36-38]. More recently, there has been a growing inter-
est in studying the three-dimensional CS gravity theory invariant
under the Maxwell group [39-43]. This theory, as the Poincaré one,
is asymptotically flat and does not contain a cosmological constant
term. Interestingly, a novel asymptotic structure appears for the
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three-dimensional Maxwell CS gravity [43]. Such asymptotic sym-
metry corresponds to a deformed bmss algebra and has been first
introduced in [44] by using the semigroup expansion procedure
[45]. Furthermore, it has been shown that the vacuum energy and
angular momentum are influenced by the presence of the gravita-
tional Maxwell field [43].

The Maxwell algebra also appears as an Inoni-Wigner (IW)
contraction [46,47] of an enlarged algebra known as AdS-Lorentz
algebra. The AdS-Lorentz algebra, also known as the semisim-
ple extended Poincaré algebra, was introduced in [48,49] and has
been studied in the context of gravity in diverse dimensions [40,
50,51]. Such symmetry can be written as the semidirect sum
so(d — 1,2) @ so(d — 1,1) which motivates the name of AdS-
Lorentz.

At the supersymmetric level, a minimal extension of the
Maxwell algebra appears to describe the geometry of a four-
dimensional superspace in presence of a constant abelian super-
symmetric gauge field background [52]. Subsequently in [53,54],
the Maxwell superalgebra has been used to construct a pure su-
pergravity action in four dimensions using geometric methods.
Further applications of the Maxwell superalgebra in the context
of supergravity can be found in [55,56]. Such superalgebra has the
particularity of having more than one spinor charge and has been
obtained in [57,58] through algebraic expansion mechanisms [45,
59]. More recently, a CS gravity action for a generalized Maxwell
superalgebra has been presented in [60,61] in three spacetime di-
mensions. Although the CS supergravity theory is appropriately
constructed, it requires to consider a large amount of gauge fields
whose origin is due to the methodology. To our knowledge, the
construction of a CS supergravity action for the minimal Maxwell
superalgebra in absence of extra fields has not been presented yet.
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A well-defined minimal Maxwell supergravity theory would allow
to study more features of the three-dimensional Maxwell super-
gravity, like its asymptotic structure and non-relativistic limit.

In this paper, we present the minimal three-dimensional
Maxwell CS supergravity theory without considering a large
amount of extra fields. In particular, we present two alternative
procedures to obtain it. We first derive the minimal Maxwell su-
peralgebra and the invariant tensor applying the expansion method
to a supersymmetric extension of the Lorentz algebra. Then, we
present the corresponding CS action, supersymmetry transforma-
tions and field equations. In the second part, we recover the
minimal Maxwell CS supergravity as a flat limit of a minimal AdS-
Lorentz CS supergravity.

The present work is organized as follows: In Section 2, we give
a brief review of Maxwell CS gravity theory in three spacetime
dimensions. In Section 3, we present a minimal Maxwell CS super-
gravity theory in three dimensions. The Section 4 is devoted to the
obtention of the Maxwell supergravity theory through a flat limit
of a minimal AdS-Lorentz CS supergravity theory. In Section 5, we
end our work with some comments about future possible develop-
ments.

2. Maxwell Chern-Simons gravity theory in 2 + 1 dimensions

In this section, we briefly review the three-dimensional CS grav-
ity theory invariant under the Maxwell algebra [39-43]. The ex-
plicit commutators of the Maxwell algebra can be obtained as a
deformation and enlargement of the Poincaré one. In particular,
the Maxwell algebra is spanned by the set {],, Pq, Z,} whose gen-
erators satisfy the following non-vanishing commutation relations:

[Ja: Pyl = €apc PC,
[Pa, Pp] = €ancZ°, (2.1)

[Ja> Jp] = €ancJC .
[Ja: Zp) = €anc Z°,

where a, b, --- =0, 1, 2 are raised and lowered with the Minkowski
metric 7g, and €gp¢ is the Levi-Civita tensor. Note that, unlike the
Poincaré algebra, the commutator of the translational generators
P, is no longer zero but proportional to the new abelian genera-
tor Zg.

In order to construct a CS action

k 2
Ics = — A3 .
cs 47T/<AdA+3A>7 (2.2)
M

invariant under the Maxwell group, we require the Maxwell
connection one-form A = A,dx* and the corresponding non-
vanishing components of the invariant tensor.

The gauge connection one-form for the Maxwell algebra reads

A:wa1a+eapa+0azas (2.3)

where w® corresponds to the spin connection, e? is the vielbein
and o7 is the gravitational Maxwell gauge field [43]. On the other
hand, the non-vanishing components of the invariant tensor for the
Maxwell algebra are given by

(JaJb) = oNap »

(JaPp) = 0t1nqp ,

(JaZp) = a2Nap , (24)
(PqPp) = 0t2gp

where o, o1 and « are real constants. In particular, the Maxwell
algebra has the following quadratic Casimir [29,42],

C=0a0]"Ja+a1PJa+ a2 (P'Pa+ J"Za) . (2.5)

Then considering the connection one-form (2.3) and the invari-
ant tensor (2.4), the CS gravity action invariant under the Maxwell
symmetry reads

k 1
les = — /[ozo @%dwg + — €@ WP @ ) + 201 Rge®
4 3
M

+ oy (Toeq + 2Raaa)], (2.6)

where the Lorentz curvature and torsion two-forms are given re-
spectively by

1
R =dw® + Eeabcwbwc,
T? =de + e wpe . (2.7)

Here k = % is the CS level of the theory and it is related to the
gravitational constant G. Note that the term proportional to g
is the exotic Lagrangian also known as the Lorentz Lagrangian.
The second term corresponds to the Einstein-Hilbert (EH) term
while the term proportional to o, contains the explicit gravita-
tional Maxwell field o,. Note that each term is invariant under the
Maxwell symmetry. In particular, the local gauge transformations
SA =dA +[A, A, with gauge parameter A = p?Jq + &Py + Y% Zq,
are given by

Sw® =Dp°,
se® = De% — e ppe, (2.8)
80 =Dy " + €™ (eper — pPyo0)

where Du? = du® 4+ €®wjyu, is the Lorentz covariant derivative.
The equations of motion derived from the action (2.6) read

1
S : aoRy +a1Tg + a3 <Daa + Eeabcebec) =0,

se? a1Ry + T, =0, (2.9)

Yo R R, =0.

In particular, when oy # 0, the field equations are given by the
vanishing of every curvature two-form

R*=0,

T*=0, (2.10)

1
F*=Do, + Eeabcebec =0.

On the other hand, let us note that the EH dynamics is recov-
ered in the limit oy = 0. Such interesting feature is proper of
the Maxwell like symmetry B [50,62] which corresponds to the
Maxwell algebra for k = 4. As was shown in [32-35], GR can be
recovered under a particular limit from a CS and BI gravity theory
invariant under the Maxwell like groups.

3. Minimal Maxwell Chern-Simons supergravity in
three-dimensional spacetime

In this section, following a similar procedure used in [60], we
present a novel way of finding the so called minimal Maxwell
superalgebra sM. Moreover the construction of the CS action in-
variant under this superalgebra is presented. The minimal Maxwell
superalgebra in D = 4 dimensions was first introduced in [52].
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Then, in D = 3 dimensions, a generalized minimal Maxwell su-
peralgebra was derived as a semigroup expansion (S-expansion)
of the osp(2|1) ® sp(2), and it was used in order to study the
corresponding CS theory [60]. Although the procedure was useful
to derive a three-dimensional CS formalism, the generalized min-
imal Maxwell superalgebra obtained there contains a large set of

bosonic generators {jab, Pa, Zabs Zabs Za } In particular the bosonic

content {Zab, Za} implies a large number of extra terms in the CS
action whose presence is due to the considered starting superalge-
bra.

Here we show that using a smaller structure as the original al-
gebra, the minimal Maxwell superalgebra can be obtained through
the S-expansion [45]. As we shall see, the extra bosonic genera-
tors do not appear if a super-Lorentz algebra is considered as the
starting superalgebra. In addition, such method allows not only to
recover the complete set of (anti-)commutation relations of the
minimal Maxwell superalgebra but also the invariant tensor which
is required for the construction of a CS action.

The most natural minimal supersymmetric extension of the
Lorentz algebra in three spacetime dimensions is spanned by
Lorentz generators My and Majorana fermionic generators Q4 (o =
1,2) [63]. The (anti-)commutation relations read

[Mg, Mp] = €qpcM©,

1
[Ma. Qul = 5 To)s Qg 3.1)

1 a
{Qa’ Qﬂ} =_5 (CF )aﬂMa,

where a,b,---=0,1,2 are the Lorentz indices, I'; are the Dirac
matrices in three dimensions, and C represents the charge conju-
gation matrix,

0 -1
Cop =C* = (1 0 > . (3.2)

One can easily check the consistency of the (anti-)commutation re-
lations of the super-Lorentz algebra s£ (3.1) by checking the Jacobi
identities, and by considering that CT = —C and CI'® = (CT'%)T.
Let 5(54) = {A0, A1, A2, A3, Aq, A5} be the abelian semigroup
whose elements satisfy the multiplication law
Aa+g, Whena+ <5,
hakp = { ksjrﬂ whena +8>5, (33)
where A5 = Os is the zero element of the semigroup.
Following the definitions of [45], after extracting a resonant
subalgebra of 5(54) x sL and applying its Os-reduction, one finds
a new superalgebra whose generators {Jg, Pq, Zg, Qu, Xo} are re-
lated to the super-Lorentz ones as

Py =AMy, 027, =AM,

0325, =2304 .

Ja = )LOMa s
K]/z Qoz =M Qa s

Using the multiplication law of the semigroup and the super-
Lorentz (anti-)commutators, one can see that the expanded gen-
erators satisfy the following non-vanishing (anti-)commutation re-
lations

[Ja> Jp] = €apcJC .
[Jas Zb] = €anc Z°,

1
U Qul=5 T Qp.

(3.4)

[Jas Pyl = €apc PC,
[Pa, Pyl =€ancZ°,

1
[Ja. Bal= 5 (Ta)y Zp. (35)

1
[Pa. Qo] =5 To)s %,
1 a
{ch Qﬂ} = _5 (CF )ozﬂ Pq,

1 a
{Qu B} = =2 (1) Z-

The (anti-)commutation relations (3.5) correspond to the minimal
Maxwell superalgebra sM, introduced in [64] in three spacetime
dimensions. This supersymmetric extension of the Maxwell sym-
metry is characterized by the introduction of a new Majorana
spinor charge X which is required to satisfy the Jacobi identity
(P, Q, Q). The presence of a second abelian spinorial generators
is not new in the literature and has already been studied in the
context of D =11 supergravity [65] and superstring theory [66].
The non-vanishing components of the invariant tensor of the
Maxwell superalgebra can be obtained in terms of the super-
Lorentz ones using the definitions of the S-expansion method,

(JaJp) = Mo (MaMp)sr = thoNab
n
UaPs) = E2 (MaMy)s = B2,

UaZs) = S (MaM) e = e

(PaPy) = "5 (MaMy)sc = 25 mas. (3.6)
(Qu@s) = F2(Qa s, = E2Cap.
(Qus) = 7 (Qup)y = 5 Can.

where (o, 2 and w4 are arbitrary constants. For convenience, we
will redefine the w’s as follows

2
Mo — oo, M2 —> Loy, g —> L0,

and the invariant tensor takes de the form

(PaPp) = a2nap

(JaPp) =c1mar,  (QaQp)=0a1Cag, (3.7)
(JaZp) = 02Nap <Qa2ﬂ>=azcaﬂ-

The connection one-form reads

(JaJb) = oNap »

A=, +e*Pa+0%Z,+¥Q +£X, (3.8)

where w® is the spin connection one-form, e corresponds to the
vielbein one-form, o? is the Maxwell gravity field one-form while
Y and & are fermionic fields.

The corresponding curvature two-form is given by

F=R"Jq+T"Pa+ F'Za+ VY Q + VEX, (3.9)
with
a a 1 abc
R =dw +§e wp ,
1-
T =de® + e wpe. + Zwr”w, (3.10)
a abc 1 abc 1- a
Fl=do" + e wpo, + 56 epec + 51//F £.
Here, the covariant derivative V =d + [A, -] acting on spinors read

1
VY =dy + 5 o' Ty,

1 1
VE =dg + 5 0Taé + 5 €T (3.11)
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The CS supergravity action can be written considering the non-
vanishing component of the invariant tensor (3.7) and the gauge
connection one-form (3.8),

I 1
Ispm = = / oo | @%dwg + = €gpe® @’ F
4 3
+ o1 (2¢°Ra — Y VY)
+a (2R +€"Tg — Y VE —EVY) |

where T% = De? is the usual torsion two-form.

Note that the term proportional to «g contains just the exotic
Lagrangian. The piece along «1 contains the EH and the Rarita-
Schwinger terms while the term proportional to «; is of particular
interest since it contains the Maxwell gravitational field o plus
a torsional term. Let us note that the fermionic terms contribute
only to the oy and oy sectors of the bosonic action (2.6). In ad-
dition, the CS action (3.12) reproduces the pure three-dimensional
supergravity action when the exotic CS terms are neglected (g =
oy = 0). Such feature also appears on four-dimensional super-
gravity action based on the Maxwell supergroup [54] using the
MacDowell-Mansouri formalism [67].

By construction, the CS action (3.12) is invariant under the
gauge transformation §A = dA + [A, A]. In particular, the action
is invariant under the following local supersymmetry transforma-
tion laws

(3.12)

(2]
SQ
I

(=]
(o]
)
Il
_ N = O
]
—
a
<

|

|
S
—

S0 = — I + %@F“w, (3.13)

N

1
Sy =de + 3 T €,
1 a ] a
8¢ =do + ia) I'q0 + Ee Iqe,
where the gauge parameter is A = p% o+ &Py +y%Z;+€Q +0Z.
The equations of motion derived from (2.6) are
Sa)a: OloRa+Ol17Z+Ol2-7'—a:07
sel : 1Ry + 2Ty =0,

80.[!.

arR; =0,
S a1Vy +apVE=0,

SE - Vi =0.

(3.14)

As in the bosonic case, the field equations reduce to the vanishing
of the curvature two-forms provided « # 0,

T9=0, F°=0,
Ve =0.

RY=0,

V=0, (3.15)

As was recently shown in the Maxwell gravity case [43], o is not
simply an extra field but modifies the asymptotic charges of the
solutions. It would be interesting to extend the results obtained
in [43] to the Maxwell supergravity theory presented here. As in
the bosonic theory, one could expect a deformation of the super
bmss algebra [68,69] as the corresponding asymptotic symmetry.
In particular, as in the finite Maxwell superalgebra, two infinite-
dimensional fermionic generators should appear in the asymptotic
structure.

As an ending remark, the CS theory presented here offers us an
alternative three-dimensional minimal supergravity with vanishing

cosmological constant. Then, analogously to the Poincaré CS super-
gravity which appears as a flat limit of the AdS one, it is natural to
expect that the Maxwell CS supergravity obtained here can also be
found as a flat limit of a particular supergravity theory. The next
section is devoted to the obtention of the Maxwell supergravity
theory as a flat limit of an AdS-Lorent supergravity.

4. Maxwell supergravity theory as a flat limit of the AdS-Lorentz
supergravity

It has been shown that the Maxwell symmetry can be alterna-
tively obtained as an IW contraction of an enlarged symmetry de-
noted as the AdS-Lorentz algebra [50]. Such algebra and its gener-
alizations have been useful to relate diverse (pure) Lovelock gravity
theories [70-72]. At the supersymmetric level, numerous studies
have been done in four and three dimensions leading to interest-
ing AdS-Lorentz supergravities [73-76]. Recently, it was shown in
three dimensions that a generalized Maxwell supergravity can be
obtained as an IW contraction of a generalized AdS-Lorentz super-
gravity model [61]. Nevertheless, as was discussed in the previous
section, the field content of such theories is large and the physical
interpretation of the extra fields remains unknown. In particular,
the extra fields related to the set of generators {Zﬂb, Za} appear

as a consequence of the procedure used to construct the super-
gravity theories.

In this section we show that the minimal Maxwell supergrav-
ity theory presented previously can be recovered as a flat limit of a
minimal AdS-Lorentz supergravity. To this purpose, let us first con-
sider a novel supersymmetric extension of the AdS-Lorentz algebra
in three dimensions. We extend the AdS-Lorentz algebra generated
by {Ja, Pa, Zg} with the fermionic generators {Qy, Xy}, and we get
the following superalgebra

[Ja> Pp] = €anc P€,
[Ja> Zp] = €apc Z°, (4.1)

1
[Pa, Zp] = E_zeabcpcy

[Ja> Jp] = €apcJC .
[Pa, Pp] = €anc Z,

1
[Za, Zp] = e_zeabczc s

1 1
Ja Qel== T%Qs. o Zal= 5 )b =g,

2
1 1

[Pa. Qal = 5 )b =g, [Pa. Zal = 555 (To)fhy Qg
1 1

[Z0. Qul= 5,5 (To)f, Qg (Za Zal = 55 To)f =g,

1 a 1 a
{Qa, Qﬁ}:—E (cr )aﬁ Pg, {Qa,zﬁ}:—E (cr )aﬁza,

(Za. Zp) = —5 (CT)

P Pg.

ap
(4.2)

We will refer to this superalgebra as the minimal AdS-Lorentz su-
peralgebra in three dimensions. Note that the supersymmetric ex-
tension of the AdS-Lorentz algebra is not unique. However, to our
knowledge, this corresponds to the minimal supersymmetric ex-
tension of the AdS-Lorentz algebra containing two spinor charges.

One can see that the limit £ — oo leads appropriately to the
minimal Maxwell superalgebra (3.5) considered in the previous
section. As we shall see, the flat limit can also be directly per-
formed at the level of the action, supersymmetry transformations
and field equations.

In order to write down a CS action for the minimal AdS-Lorentz
superalgebra, let us consider the connection one-form
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A=0"Jo+e"Pi+09Z,+yQ +£X, (4.3)

and the corresponding curvature two-form

F=R"Jg+ TP+ F'Zg+V¥Q + VEXZ, (4.4)
where
a 1 abc
=do" + EE wpwe ,
1 1-
T =de® + e wpe, + Z—zeabcabec + Zwr“w +— 4@2 —ET%,
1 1 _
F*=do® + € wyo. + Wé“bcoborc + Ee“bcebec + iwl““g .
(4.5)
Furthermore,
1 a a a
Vlﬁ:dlﬁ‘i‘zw FaW"‘ﬁU Falﬁ'i‘ﬁe Iaé,
1 a a 1 a
Vézdr§+§w Fa§+ﬁ0‘ Faé‘l‘ie Lot (4.6)

Note that the curvatures reduce to the Maxwell ones (3.10) and
(3.11) by performing the limit ¢ — oo.

The non-vanishing components of the invariant tensor are given
by (3.7) along with

ai
(PaZp) = Z_znab ,
o)
(ZaZp) = 72 lab > (4.7)
ai
(ZaZp)= Z—zcaﬁ.

Thus, the most general quadratic Casimir of the minimal AdS-
Lorentz superalgebra is

1 - 1 -
C:aojaja +aq (Pa]a + z—zpaza +QQ + K—222>
1 _
+ay (P“Pa+]"za+z—22”za+QE>. (4.8)

Let us note that the flat limit £ — oo at the level of the invari-
ant tensor of the AdS-Lorentz superalgebra leads us to the non-
degenerate invariant tensor of the minimal Maxwell superalgebra
(3.7). Then, using the connection one-form (4.3) and the invariant
tensors (3.7) and (4.7) in the CS action (2.2), we get

k 1
Ispas—c = o /Olo (wadwa t3 Eabcwawba)c>

2
€%Fq 4+ — egpce’ele’

2¢’R
+Oll<e a+£ 3@2

n 1 a 2 a a
— PV — 5 EVE ) + oo 2R + 5 Floq +e'Tq

l
ta €apce’olet — Y VE — EWp) (4.9)
where T? = de® 4 €®¢wye. is the torsion two-form and
1
F*=do’ + € w0, + ﬁe“bcaboc ) (4.10)

Although the field content of the AdS-Lorentz supergravity the-
ory is the same as in the super Maxwell one, the CS action is
much richer. As in the four-dimensional case [74], this symmetry
allows the presence of a cosmological constant term which was

absent in the super Maxwell theory. This is due to the presence
of the component (P,Z,) of the invariant tensor which vanishes
in the Maxwell case. Interestingly, from the minimal AdS-Lorentz
supergravity action (4.9) we see that the vanishing cosmological
constant limit £ — oo leads us to the minimal Maxwell supergrav-
ity action (3.12) introduced in the previous section. This is very
similar to the flat behavior present in AdS supergravity and in the
bosonic AdS-Lorentz gravity theory. For completeness we apply the
flat limit at the level of the supersymmetry transformations and
equations of motion.

The CS action (4.9) is invariant by construction under the gauge
transformation §A =dA +[A, A]. In particular, the supersymmetry
transformation laws read

=0,
set % ertyr +33 QFaE
so :%er“g+§@r“¢, (411)
Sy =de + %a)ar‘ae + ﬁo“r‘ae + 2178‘11“(1@,
8¢ =do + %w”l"ag + %e”l"ae + ﬁoal“ag,

with gauge parameter A = p%J, + &Py + Y%Zq + €Q + 0Z.
Note that the supersymmetry transformations (4.11) reduce to the
Maxwell ones of eq. (3.13) in the limit £ — co.

The field equations are given by

S agRg+a1Ta+orF, =0,

1
8€a1 Ol1(Ra+£—2./ra>+a27:1:O

o1 1
Yo At 6—2734-012 <Ra+€—2fa) =0, (412)
SU: VY +oaaVE=0,
- o
SE asz+e—;vs=o.
When «p, o7 and «; are independent, the equations of motion
reduce to the vanishing of the curvature two-forms,

T9=0, F'=0,
VE=0.

RY=0,

Vi =0, (4.13)

It is simple to verify that the vanishing cosmological constant limit
¢ — o0 in (4.12) leads to the super Maxwell field equations (3.14).

It is important to clarify that an alternative supersymmetric
extension of the AdS-Lorentz algebra can be obtained with one
spinor generator Qg such that

I:javjb]=€abcjcv I:]a»isb:l=€abcf)cv

[P Po| =eancZs  [Jo 2] =€ancZ”,

(20 2] = eac®.  [Pa 2] = fyeach.

[Jo. Gu] = 5 (o)l G (414)
[Pa. Ga] = % (To)a Q.

(20 Qu] = zzz (0% Qg
[Qe Q) = =5 (1) Za 5 (CT), ;P
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This superalgebra can be seen as a supersymmetric extension of
a semisimple generalization of the Poincaré algebra [48]. Although
this superalgebra contains the bosonic AdS-Lorentz subalgebra, its
supersimmetrization is quite different from the minimal one pre-
sented previously (see eqs. (4.1)-(4.2)). One can see that there is
no redefinition of the generators allowing to relate them. More-
over, a reinterpretation of the P, and Z, generators would modify
drastically the bosonic algebra. More recently, a three-dimensional
CS supergravity action invariant under this super AdS-Lorentz al-
gebra has been presented in [73] allowing to introduce a general-
ized cosmological term to the EH term.

In particular, a non-standard Maxwell superalgebra [29,77] can
be obtained applying the IW contraction to (4.14). Although a su-
pergravity CS action can be constructed from this alternative super
AdS-Lorentz version, the IW contraction does not reproduce a su-
pergravity theory. Indeed, in the non-standard Maxwell superalge-
bra we have

{Qa, Qﬂ} :—% (CT) g Za- (415)

Here, the four-momentum generators P, are no more expressed as

bilinear expressions of the fermionic generators Q which leads to
an exotic supersymmetric action.

5. Discussion

The minimal supersymmetric extension of the three-dimen-
sional Maxwell Chern-Simons gravity has been presented by ex-
panding a Lorentz superalgebra. The Maxwell superalgebra ob-
tained is the minimal one presented in [52] containing two spinor
generators Qy and X,. The methodology considered here allows
us to construct the CS supergravity action invariant under the min-
imal superMaxwell which is characterized by three coupling con-
stants. In particular, the gravitational Maxwell field o, appears in
the «y sector. In addition, the supergravity theory presented here
does not contain additional bosonic fields as those appearing in
the generalized Maxwell superalgebra [60,61].

Interestingly, the present Maxwell supergravity theory has also
been obtained by applying a vanishing cosmological constant limit
to a minimal AdS-Lorentz supergravity theory. The flat limit was
presented not only in the commutation relations but also in the
action, field equations and supersymmetry transformation laws.
This flat behavior appears also at the bosonic level, including its
infinite-dimensional symmetries [43,44] and higher-spin extension
of the Maxwell and AdS-Lorentz gravity [41].

Having a well defined Maxwell supergravity theory in three
spacetime dimensions, it would be interesting to go further and
analyze the influence of the gravitational Maxwell field in the
asymptotic symmetry of this supergravity theory. Analogously to
the bosonic case, one could expect a deformation and enlargement
of the super bmss algebra [work in progress]. One could go even
further and study the asymptotic symmetry of the AdS-Lorentz su-
pergravity in three dimensions and analyze the existence of a flat
limit.

Another important aspect that deserves further investigation is
the study of the non-relativistic (NR) limit of the minimal Maxwell
CS supergravity presented here. It has been pointed out that the
NR gravities could play an important role to the understanding
of non-relativistic coupled systems in the boundary. Recently, the
NR limit of a three-dimensional Maxwell CS gravity has been con-
sidered in [42] where a generalization of the Extended Bargmann
gravity has been obtained. Therefore, it would be interesting to ex-
tend the approach of [42] to our supergravity case.
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