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1 WHY 5 DIMENSIONS ?

In supersymmetry the consideration of theories in dimensions
D > 4 has been very fruitful. In particular the supersymmetric N=4
Yang-Mills theory has been derived from the N=1 supersymmetric Yang-
Mills theory in 10 dimensions (Gliozzi, Olive & Scherk, 1977 ;
Brink, Scherk & Schwarz, 1977). More recently, starting from the N=1
supergravity in 11 dimensions (Cremmer, Julia & Scherk, 1978) the
N=8 supergravity in 4 dimensions has been derived with its unexpected
symmetries E; global x SU(8) local (Cremmer & Julia, 1978 and 1979).

We would like today to concentrate on supergravities in 5 di-
mensions for essentially four reasons :

(i) For extended supergravities (especially N=8) the structure
is simpler in 5 dimensions than in 4 dimensions because all the
invariances ‘are invariances of the Lagrangian instead of invariances
of -equations of motion. (This is related to the duality transform-
ations on vector fields for the theories in 4 dimensions). This could
therefore lead to a better understanding of these extended super-
gravities.

(ii) From the theories in 5 dimensions we can obtain spontaneous-—
ly broken supersymmetric theories in 4 dimensions by a generalized
dimensional reduction (Scherk & Schwarz, 1979). In particular,
spontaneously broken N=8 supergravity with 4 mass parameters has
been constructed in this way (Cremmer, Scherk & Schwarz, 1979).

(iii) The knowledge of the theory on-shell in 5 dimensions allows
one to have an off-shell formulation in 4 dimensions modulo some
differential constraints on the fields using the dimensional re-
duction by Legendre transformation (Sohnius, Stelle & West, 1980).

In particular, an off-shell formulation of extended N=8 supersymmetry
has been derived (Cremmer, Ferrara, Stelle & West, 1980).

(iv) From the "Lagrangian builder" point of view it shows how
the conjecture of the bosonic symmetries allows one to construct
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E. CREMMER
the complete theory up to a few coefficients.
The plan of my talk will be the following :

(1) I shall give some notation and definitions of symplectic
spinors in 5 dimensions.

(2) I shall give the particle contents of all supergravities in
5 dimensions.

(3) I shall briefly recall some facts about global and local
symmetries in supergravity.

(4) The main part of the talk will be devoted to the description
and construction of the N=8 supergravity in 5 dimensions.

(5) Finally, I shall give the consistent sets of truncation
which lead to the N=6, 4 and 2 supergravities in 5 dimensions.
2 SYMPLECTIC SPINORS

The metric of the 5-dimensional spacetime is

The ¥ matrices are defined by their anticommutation relations

fvyp s ¥gh = 2 ngg

Yo, Y1,Y2, Y3 are the same as in 4 dimensions and are pure
imaginary. Since (y4)?= +1 we must define

Y, = i Y which is real.
This shows that there are no Majorana spinors in 5 dimensions.
Yo and Ys are antisymmetric and Y; s Yy s Yj are symmetric.

The five Y matrices are related by

Yestuv - Erstuv

where Ypgtyy is the totally antisymmetric product of Y, Yg
u Yy and enciyy is the usual Levi-Civita symbol with 5
inEices ( €91234" +1).

In 5 dimensions the N extended supersymmetry algebra can only
be defined for even N and it has a natural isomorphism which is the
USp(N) symplectic symmetry (compact)

@ , Qg} = nab(y“)sa P,
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a . . .
The charges Q (and consequently the spinor fields) satisfy a
generalized Majorana condition
a _ -ta
Q = Cs Qa
where C satisfies C v c! = Yt
5 s U s H
-a 2.t
Q" = Q)7 v,
ab . . . . .
Q is the real symplectic metric and is used to raise or lower
indices
Q. = Q Qb
a ab
. = =b a,*t
£ hich ded = = -
rom which we deduce Qa Qab Q (9°9) Y,
We can choose C = Yo Ys' In this case the symplectic spinors are
defined by

a b
Q" =, (Q)

From these definitions we deduce the important property of bilinear
expressions in Fermi fields :
-a b -b a
PEY ey X = XY, e Y,V v M
u Hy UM H
1
Finally let us give the Fierz transformation in 5 dimensions :

Eece A
12 34 4

1

(Eece +eyecye- 1z vy eey e}
14 3 2 1Py 30 2 2 1'rSTy 3 2

3 SUPERGRAVITIES IN 5 DIMENSIONS

The physical states of 2N extended supersymmetric massless mul-
tiplets in 5 dimensions are classified by USp(2N) (compact) as the
states of the massive multiplet with central charge in 4 dimensions.
It is the 5th dimension which is related to the central charge in
4 dimensions.

In the simplest multiplets, the representations of USp(2N) which

appear are the antisymmetric and traceless temsors R3PC...M with
abc...m
R T = 0
Qab
with m < N . For N < mg 2N an antisymmetric traceless tensor is

automatically zero because the Levi-Civita tensor with 2N indices
can be written in terms of Qab
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€ ~Q 1Y) oo 8
aa ... AN [ala2 aa an-1 a2N]
The fields also satisfy the same kind of generalized reality condi-
tion as the spinor charges
ab ®
Au (Au ab)

abc ®
X Y (Xapc)

The lowest spin supermultiplet for 2N supersymmetry has states
from spin s up to s=N (SU(2) is the little group of Lorentz group
in 5 dimensions) and has the following content

s=N s=N-1/2 s=N-1 ... s=0

¢ ¢a ¢ab o ¢a1...aN

where all ¢ab"' are antisymmetric and traceless.

Other multiplets can be obtained by combining this multiplet with
states of angular momentum J and an arbitrary representation of
USp(2N) (Ferrara & Zumino, 1979).

This allows a simple construction of the representations of ext-—
ended supergravities in 5 dimensions. They are given, in the follow—
ing table, as well as the lowest spin supermultiplet.

s 2 3/2 1 1/2 0 group
N=8 1 8 27 48 42 USp(8)
1 6 14+1 14'+6 14
N=6 1 USp(6)
(J=§) e[ 6 14 14']
1 4 5+1 4 1
N=4 USp(4)
J=1n @ [1 4 5]
1 2 1
N=2 3 USp(2)
U= e [1 , 2

As in 4 dimensions the N=8 supergravity multiplet is also the
lowest spin supermultiplet.

4  GLOBAL AND LOCAL SYMMETRIES IN SUPERGRAVITY

The dimensional reduction shows that for maximal extended super-
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gravities in D dimensions obtained from N=1 supergravity in 11 di-
mensions (Cremmer & Julia, 1979 ; Cremmer, 1980), the theory is in-
variant under the product of a non-compact global group and a compact
local group

SL(11 - D,R)global x SO(11 = D)local

SO(11 - D)local acts on Fermi fields and scalar fields.

SL(11 - D,R)global acts on tensor fields and scalar fields.

The scalar fields which come from the metric in 11 dimensions are
described by the coset GL(l1 - D,R)/SO(11 - D) (after a Weyl re-
scaling). We expect that all scalar fields can be described in this
geometric way by a coset G/H (i.e. a matrix of G defined up to a
local transformation of H) as the vielbein e is described by
the coset GL(D,R)/SO(D - 1, 1). If G is non compact, there is no
problem of positivity if H is the maximal compact subgroup of G. The
symmetries G and H can be conjectured by simple counting arguments
if we remember that H is the maximal group linearly realised on all
glelds. iT;lS H 1i)t;§.d1agona1 subgroup of Gglobal X Hlocal D
global global

We shall give below the content and the symmetries of maximal

supergravities in D=9...3 after duality transformations which convert
a p tensor field into a (D - 2 - p) tensor field

D=9 GL(2, R)global ® S0(2)local
]e: ,Z‘Yu,lAuvp,ZAuv ,3% , 4X , 3 scalars
D=8 E3(+3)=SL(3,R) x SL(2,R)global @® [SO(3) x SO(2)] local

le: ,.z‘yu,iﬁtk/\,&,3%\, ’6Aﬂ , 6 X , 7 scalars

D=7 E4(+4)=SL(S,R)globa1 ® S0(5)1ocal

r
1 eu , ls‘l’u , SAuv , lOAu , 16 X , 14 scalars
D=6 E5(+5)=SO(5, 5)global @® SO(5) x SO(5) local

r
1 eu , 4‘1’u s f:kx, , 16A].1 , 20X , 25 scalars

E6(+6) global ® USp(8)local

1e, 8 Wu , 278, 48X , 42 scalars

D=4 E7 (+7)g10ba1 ® SU(8)local

e ,8Y ,288 ,56X , 70 scalars
e

D=3r E8(+8)g10bal @® S0(16)1local

1 eu , 16‘l’u , 128 X , 128 scalars
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Let us note that in 3 dimensions there is no degree of freedom for
the graviton and the gravitinos. The underlined tensor fields need
duality transformations to form a representation of the global group.
The global symmetry will not be a symmetry of the Lagrangian but only
of the equations of motion : the symmetry will exchange the Bianchi
identity for the field strength of the tensor with its equation of
motion.

It has been seen that in 4 dimensions, for all extended super-
gravities, the scalar fields are described by a coset, the local
symmetry being U(N). In the same way, we can conjecture that all
extended supergravities in 5 dimensions have a global symmetry G
and a local symmetry USp(2N), the scalar fields being described by
G/USp(2N). This gives the following table

N=8 E6(+6)globa1 ® USp(8)local
N=6 SU*(6)global ® USp(6)local
N=4 USp(4) x R global @ USp(4)local
N=2 USp(2)global ® USp(2)local

5 N=8 SUPERGRAVITY IN 5 DIMENSIONS

As we have geen, Bhe gE%e particlebsaectrum is described by the
fields huv , Yu s Aua s X and ¢3°¢Y yhere a =1...8 and these
fields are pseudoreal in the sense previously defined, completely
antisymmetric and traceless in the internal USp(8) indices.

We have seen that we expect the theory to have a global symmetry
E, and a local symmetry USp(8). Let us first briefly describe E,.
Ig has 78 generators and the fundamental representation has dimen-
sion 27. We are interested in the non-compact form which has 42
non-compact generators and 36 compact ones which generate the max-—
imal subgroup gSp(S). The 27 representation acts in the vector space
spanned by Z% (a, B=1...8) such that

ZaB I ZBa - (ZQB)“

aB  _ _ Y8
QaB z = 0 s ZaB = QaY QBG Z

and the infinitesimal transformations of E, are given by

6
s 798 = AaY 778 . ABY 797 4 5oBYS 4

b
where AaY isea% antihermitian matrix such that Aa is sym—
metric and za Y is totally antisymmetric, traceless and pseudo-
real Z“BYG ) (z yi
aBYS
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SUPERGRAVITIES IN 5 DIMENSIONS

There,is no quadratic invariant for E, : 27 x 27 $ 1 in particular

708 Zys__ is not invariant for E . Wg can form an invariant
from 27 x 27 where 27 is spanned by ° 7%
a8 JaB T o8
YA = -7 = - (ZaB) 5 QaB YA = 0
which transforms under E6 by
N o n o
T L T A A
Ly
Za ZGB is _an invariant gnder E_ .
Both ZaB Pl and Z are invariant under the subgroup
USp(8) . " There exists a trilinear invariant for E6 2 27 x 27 x 27 =1+
_ 0B Y8 e
J = Z QBY YA 958 yA Qka

These properties of E
ure of the theory.

¢ are all we need to obtain the general struct-

The fields of the N=8 supergravity are :

- the graviton e: > gn element of GL(5,R)/SO(4, 1)

- the 8 gravitinos V¥ which are in the representation 8 of
USp(8) and singlets for E

- the 27 vector fields which are singlets for USp(8) and in
the 27 representation of E6

- the 48 spin 1/2 fields XabC which are in the representation 48

6

of USp(8) and singlets for E ab
- the 42 scalar fields will be described by an element Qﬁxs _
of the coset E /USp(8) (78 - 36 = 42). It transforms as 27

under E, and 2 (Gg&er USp(8). The indices 0, B =1...8 are the
'curved' =~ itndices of E, and a , b=1...8 are the flat indices of
USp(8) and @%Ba is a 27-bein connecting these two groups.

The self-interaction of the scalar fields is described by a non
linear © -model associated to the coset E6/USp(8) and therefore by
the Lagrangian

ab w2~ oB _ _ ~ 2
CZ Voo e N Tr (@0, )

~y
where 4 is the inverse of #

% OB cd 1 c d d .c 1 cd
= - - + =
”ab ”aB 2 (6a 6b Ga Gb) 8 Qab &
D is the covariant derigative with respect to USp(8) using the
assogiated connexion a . Since there is no kinetic term for

we can solve its equations of motion. Since @ﬁ is an elem—
ent of E, we have the following decomposition for ¥ 3L14¢
which is in the Lie algebra of E6

o ab _ [a . b] ab
%a 0%s T 2Qpc 841 * P e
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where Q Ca belongs to the Lie algebra of USp(8) and Pp abcd is.
in the grthogonal part to USp(8) (with respect to the Killing metric).
For Qu we get

b b
Qua - Qua

The Lagrangian then becomes

2
b o%s v lpu abcd|

Qua and P are obviously invariant under E,. If we restrict
ourselves to the scalar fields, as in the case of “general relativ-
ity,age can describe them by a metric GGB,YG instead of the 27-bein
QﬂaB (to be compared to gy and € ) The metric is invari-
ant under the local group USp(8) and covariant under E6' It is given
by
ab cd
GaB,yG = Y Yac de”yé

and is characterized by the property :

GaB Y8 GYG ,08

The Lagrangian is then written as

U -1 U-B’YG
CZ v GaB,yéa (67%)

This metric must also be used to describe the interaction of
the vector fields since there is no quadratic invariant for E_. The
generalized "kinetic" term for the vectors is then given by

aB  YS _up Vo
~oG F F
2,2 a8 ys 'wv po I 9
As in 11 dimensions there also exists a trilinear gauge invariant
coupling (up to a total derivative) of the vectors which is required
by supersymmetry. Since there is a trilinear E, invariant J, we do
not need the scalar metric (nor the metric tensor guv)

UVPOA By Se no.
‘Z/am € QaBFuv QyGch QenAA

The couplings to the fermions can no longer be described by the
metric, but require the 27—beig 4 . The "kinetic" terms for the
fermionic fields ¥,® and ¥3PC  will be covariant with respect
to the local Lorentz group SO(4, 1) with the connexion w and

the local group USp(8) with the connexion Qu ) U rs
a _ a_,a 1 rs .a b
Du Yp = (8u 6b Qu bt3 Oypeg Y Gb) Wp
abc _ [a _ [a 1 rs ([a bcl d
Du X (3u 8 d 3Qu ati Wps Y 8 d)
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As usual there exists a Noether-type coupling required by super-
symmetry

abcd p .U
Pp ‘yu a’ Y Xped
. . aB
The coupling of fermions to F v must occur only through the E

invariant (and scalar under the general coordinate transformation)

ab _ ab aB U .V
F _’lﬁB FW ereS

Let us note that JZ;: can be written as

Qz g (Fr.as‘b)2

v

ab
but Frs in no longer a curl.

The supersymmetry transformation laws &8¢ are conjectured to
be covariant with respect to USp(8) and E,. Therefore ¥ and 8¢
are now defined up to numerical coefficients, quartic fermionic terms
for ﬁ? and trilinear fermionic terms for § ¥ and § Xa
In particular all the non-polynomlal structure in the scalar flelds
is fixed. Supersymmetry is used to get rid of the remaining arbit-—
rariness. '

(i) Numerical coefficients (and Lorentz structure) in 8 ¥ and 6 X
are determined by checklng the supersymmetry invariance of in
the terms of the type ¢ ¥ , € X

(ii) Quartic terms in & and trilinear terms in 8 ¥ and § X
are determined in two independent ways :
- we require supercovariant equations of motion for fermionic
fields
- we require the closure of the supersymmetry algebra on the bo-
sonic fields

= + + + +
e , 81 = %% S * 0L+ dysp(e) 8y(1)
where § is the general coordinate transformation, 6_, a new
supersymmetry transformation, § a local Lorentz transformation,

a local USp(8) transformation and 6U 1) an Abelian gauge
trans%grmation on the vector fields. At this stage only the y"

terms in are still undetermined. They are determined by checking
8% in the terms of the type € X or by looking at the closure

on fermionic fields which requires the fermionic equations of motionm.

The Lagrangian is then written, (we have put K=1)

1 _lga _ 1 jup vo aBe Y8
4R(w) Z?u Y Dv ‘ypa g9 3 GaB YGFuv Fpo
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i -abc _u 1
X Y Dy Xape * 77
e-l
12

P abcd

* u abcd v

v P
=a _p u _bcd

HVPoA o B Y i
€ (Fuv) B(ch) Y (A) at 3z Pp abcd \yu YoroX

i ab - aB,gp Y = v _p 1- uv_ cd
Y al%s P Yo Y Yo Bt Yo Y Y Xabets Xacd ¥ Xp 2

+ e'lgi

Qrepresents the quartic fermionic terms. Except for the ‘P: terms
it 'is, not enough go replace w rs? and Fab by (0w + w)/2 ,
(P +P)y/2, (F+F)2 meanh supercovariant extension) to re-
absorb all the quartic terms. For completeness we give . below :
-1 __ 1 rgears, gob _goars,ogzb
e 2 1€ [¥""y ‘Ppa‘l' Y. .Y YUy TY a\yp Yr‘s‘yob]
-1 _ _ ) _

e euvpox‘*,a‘y ‘yb _1‘ypa\yc \yb‘y

+  — -

oa A Yv‘!’ub 4 a pob
Ab

rs ob

—

1 zpa 2, b c
tgl¥ Y\Pcra‘i’ ca\y Y)\pr]

oo

o] _ 5, gpa_o
N\ ‘Ppb 2 ¥ yY
1 =-abc u po -

X Yy ‘yuc ‘ypa \Pcb

+
N
N

1 -abc po =ud --abc _po = d
[x Y Xabe ¥ Ypo \Pud X Y Xabe li‘o ‘Pod

-abc _upo = d
XY Xabc Wp Yy ¥id!

1 .-abc, po _ po, .d g
tp DO - 397) Xgp Yoo Yo

poA + 40 pA p oA Agpo

Y9 +Y'g o+ 3y

+ iabc

d -
(-y ) X ab ‘ypc Y ‘ycd

oV_ 2

1 -ab
+ 5 O (PIV- 3 PPV 2 gy

oW, PV_, OH PV d
9 Y m2979)X ap¥ o Vpv¥od!
1 -abc d - w 0o, 1 o, , e

873 X Ypoxbcxade(g Yore Y)Yy

1 .- r bc -d efg
*8 Xped ¥ X e X g Yp X

rs bc -d fg

e
bed ¥ X exngrsX

>

{~

rs _abc - efg]

* 78 Xabc ¥ X Xefg Yrs X

S
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The supersymmetry transformation laws are given by

r o _.-a._r
6eu = -ie ¥y Wua
o8 sw, = -2i/2(E +3a 8 g
cd © %g,ab [a Xbcd] [ab ®e X cd]
.~ -a abc
) Auo”3 = 2i Wasab(e ‘i’ 7- e y x )
~ . b b 1A b
§ ¥, = (D, (0)8,7+Q,,")e,-3 rsab(Y Yy +2Yre e
iv/2 _=b
+T(3€ \y Xabe ~ € v ‘yu Yy Xabc)
i bcd i -
- 'llz'(Ypu+29 Jeq XachpX ‘ -1_2( ngou)ed Xachpo Xde

Gxabc = /2 I;u abcded'732' Yrs(f:rs[ab Ec]‘L.%,Q[ab'?rsc]d Ed)
+M[3 &g X [a Xbclf ~ g )—(gfd Xfd[a “bc]
T Y &g ng[a Y Xpc1f * % €q X3y Xfd[a %be]
* % Yrs &g )-(gf[a v Xbc1f 'ZYG;S &g X34y Xfdra Tbe1?
with :
;urs= urs(e)+ W Ys ra-w Yu‘ysaw sYrtual” 21_4 T Yurs Xabc
e

~ _ A - 3 -
Py abed™Pp abcd*2172(¥ora Xoed1 * 7 rab Ype X cdp)

1 7 C 1l gc
ofa Yob1* 8 b Yo Yo 7B YIp Yol Xabc!

m>>

poab l:povab-21 [¥

Let us note that since # ! &% has no component in USp(8), Q b

is supercovariant by itself but Pu abed is not.

The fermionic equations of motion are :
s u p bcd, i _uv p = bc
! @ ¥oa Wé u abed v° x YA Y Y Xape Fuv

11 ppv o pu v -bde c _
578 v 97 Y) Xape X Yyy X ge = O
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i i _uv, d _
: y”% Xabe * 3 Y (X rab Fuv c1d Trace abc)

Lo " efg _ po - efg
= 35LY Xerab Xc1fg Yu X Y Xerab Xc1fg Ypo X
1l po - efg _ -
* 34 Y Yabe XefgYeo X - - Trace abel = 0

A JAN

@[u\yv]a and @ Xabc are supercovariant extensions of D u ‘!’v a
and D Xabcdefined such that their variation by supersymm%try Las
no deri%ative of €.

The algebra of supersymmetry is given by

B . rs b af
[662’661] = 56(511) + 55(3 ) + GL(Z )+6USD(8)(A3 )+6U(1)(U )
with
_ i =c
TR (TR
-a_ _tga ,i/2..-= -abc _ - . p -abc
et =-E ¥+ =B e e X EpY € X Yp)
_ st icg -a uv u vy, b
Zpg = B w0 o + 3 Fyyap € (Vs + 48, 8) €,
1 - -a t _bcd
- 3 ela Yl"St ezb X cd Y X
1- -a tu _bcd
*% e1a(Yr'stu * Mg Nsy) EbXedY X
b _ .t b_8.,-1[b cdel _ 3 jlbc - delf
Aa =£ Qta 3[(62 X 4 & ezf X )

: 3oz f)
* (€ [a Xedel * 3 Yrac & f Xde] )™ £, €,

aB _ _.p 5 OB . ~aB -a b
U = F,Ap + 21 ¥ abele2

We have seen that the conjectured E, global @ USp(8) local was the
clue to construct the N=8 supergravity in 5 dimensions. There still
remain some complications in the quartic fermionic terms. This could
be a sign that there is still some structure to be discovered. We
can hope that it would be easier to discover it in 5 than in 4
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dimensions. Another problem could also be more easily solved in 5
dimensions : the consﬁguction of the multiplet containing the conn-
exion of USp(8), Q a - This is of crucial importance in 4 dimen-
sions where we conjectured that the local SU(8) could become dynam—
ical at the quantum level (Cremmer & Julia, 1979, 1980). Some con-
jectures have been made on this multiplet which could lead to a grand
unified model based on SU(5) with 3 families (Ellis, Gaillard, Maiani
& Zumino, 1980 ; Zumino, 1980).

6  SUPERGRAVITIES N=6, 4, 2

In order to derive supergravities N=6, 4, 2 from N=8 by consist-
ent truncations,it is useful to choose a particular representation
for Qab namely

0 1
-1 0
0 1
-1 0
fap = o
\\ Ll o

0 1
1 0

We shall describe the consistent truncations for N=6, 4, 2 and give
the complete results only for N=2.

6.1 N=6 Supergravity

The invariance of the theory is SU*(6)global x USp(6). We note
by a =1...6 the indices of USp(6) and by & =1...6 th indiggs of
SU¥(R). We keep the fields ¥..sX X s A s A ,
v, a?) , /lﬂa% , ”u87§ and ¥ 878 .u?Fora% we ggve F1so to Ese the
local USp(8) invariance before making the truncation). We must take
the traceless condition for N=8 into account

2 Q 78 Au + » "

this implies that for #¢°! 3 4 (N=8) only the following components
Q and P remain u

b

ua > P

Q u abed * Pu ab7s (P 78ab)

with the trace conditions
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Qab cd P ab

& u abcd

ab 78

QP 27 P = 0

u abed t u 78cd

and P abcd totally antisymmetric : this is equivalent to an anti-
symmetric Pu ab traceless which can be identified as P ab 78 cor=
responding to the 14 scalar fields (Pu abcdﬂ'eabcdef P Bf .
The theory is invariant under the N=6 supersymmetry obtained by
restricting € to e r(€7=€8=0). The content_of the theory is as
exggcted 1 graviton € » 6 gravitinos VY , 14+1 vector fields
Au , 14+6 spinor fields and 14 scalar fields.

6.2 N=4 Supergravity

a The symmetrieaBare (USp(4) x Egglobal ® USp(4)local. We keep

Wu (a=1...4); I-\]J (o =l...4) Au with the condition

. A% ,aqg
U 5

56 _
8 Au = 0

6
as well as Al_é 78 defined for N=6 in terms of A B and A 56. In the
same way we keep Xapc and Xggc (X3 78 being a function of the previous
ones) with the condition

ab

+ 4 956 0

& Xabc X56 ¢

This corresponds to 4 spin 1/2 singe X be ¥ € be Xd from
which we deduce X56c v Xc . on®™ ab a %e maﬂe ghe same truncation
as on Aua . This implies, for P and Pu 56 cd’ the relation

0

u abcd

ab 56

o® p 49°°p

u abcd + u 56 cd

This corresponds to 1 scalar field : u abcd v €.abed ¢

P
b Puab 56 ™ “ab ¢

The remaining Q, has the form % ! 3 ¥ where ¥ is an elem—
ent of USp(4) and therefore being a pure gauge it can be reabsorbed
by redefining the fermionic field with the USp(4) transformation
The theory is invariant under N=4 supersymmetry with parameter el
The content is | graviton, 4 gravitinos, 5+l vector fields, 4 spin
1/2 fields and 1 scalar field.

6.3 N=2 Supergravity

From N=4 we keep Wu a (23 =1,2) /-\u ab with the relation

ab 4

A +60° 0

u ab A

L u 34
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There is no X3pc left and we can replace Qﬁab by "1". The

truncatlon can also be directly made from N=8, keeping W s A 12°
A h the relatio U

Au 34 U 56 and jg Wit ns

- - - -1
Au 78 " Ause T Au3 T T3

After renormalization of the v%gtor fields we get the Lagrangian for
N=2 supergravity with field eu , Wua (a =1, 2) and AU

10@—--R( )--wa“""o(“’“")w -lp pogue gV

4 uv po
£ & HPOA A-1/§(F iF)FPCy MV O
673 © UV PO A uv - uv [p gl ¢
with
~ 3gc
Fuv = Fuv + 7 Wb ch

~

and w 1is given by the lst order formalism if W is defined as

i o o
= s Y e Yy rs po ! a

A

®rs
After solving the equations of motion for W we get, as usual

AL iz a _ 3 L+
Wips T @ urs(e) * Z(wu Ys Wra ¥y Yy wsa ws Y wua)

is invariant under the following N=2 supersymmetry transform-
ation

ro_ _s-ar,
S eu = -1ie ¥y yua
B A 1 ¢ oo P .0
8 wua = [Du(w) + IA Fpo(Y Yy + 2y 6u )] €s
_ _V/3-a
$ Au = -7 € Wua

All quartlc terms are contained in the replacement of w and F
by(u»+w)/2 and(F+F)/2 in the bilinear fermionic terms. We note that
N=2 supergravity in 5 dimensions has exactly the same structure as
the N=1 supergravity in 11 dimensions where everything comes from.
This should be compared with the partial purely geometric results
obtained by D'Auria & Fré, 1980 ; D'Auria, Fré & Regge, 1980 for
this N=2 supergravity in 5 dimensions.
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