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1 WHY 5 DIMENSIONS ?

In supersymmetry the congideration of theories in dimensions
D » 4 has been very fruirful. In parricular the supersymmetric N=4
Yang-Mills theory has been derived from the N=1 supersymmetric Yang-
Mills theory in 10 dimensions (Gliozzi, 0live & Scherk, 1977 ;
Brink, Scherk & Schwarz, 1977). More recently, starting from the N=I
supergravity in 11 dimensions (Cremmer, Julia & Scherk, 1978) the
N=8 supergravity in 4 dimensions has been derived with 1ts unexpected
symetries 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
15 simpler in 5 dimensions than in 4 dimensions because all the
invariances are invariances of the Laprangian 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-
gravicies.

(ii) From the theories in 5 dimensions we can obtzin spontaneous-
ly broken supersymmetric theories in 4 dimensions by a generalized
dimensional reduction (Scherk & Schwarz, 1979)., In particular,
spontaneocusly 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 module some
differential constraints on the flelds using the dimensional re-
duction by Legendre transformation (Sohnius, Stelle & Wesc, 1980).

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

(iv)} From the "Lagrangian buildet" point of view it shouws how
the conjecture of the bosonic symmecrries allows one to cobnstruct
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the complete theory up to a2 few coefficients.
The plan of my talk will be the following :

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

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

(3) 1 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 ro the N=6, 4 and 2 supergravicies in 5 dimensions.

2 SYMPLECTIC SPINORS

The metric of the 5-dimensional spacetime is

f'lr.s = (+9 T T T _)

The ¥ matrices are defined by thelr anticommutation relatioms

{Yr ' Y5} =2 Nps

Yo s Y1 5,Y2,73 are the same as in 4 dimensions and are pure
imaginary. Since (Ys)z= +1 we must define

Y, = i 7Y, which is real.
This shows that there are no Majorana spinors in 5 dimensions.
Yo and Y5 are antisymmetric and Yy s Yy s Y3 are symmetric,

The five Y matrices are related by

Yrstuv - Erstuv

where Ypgpyy is the totally antisymmetric product of Yp Yq
Yy and £qc4, is the usual Levi-Civita symbol with 5
in&ices { €01234" +1).

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

@, Q) = 2?0, P
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a . . .
The charges Oy {(and consequently the spinor fields) satisfy a
generalized Majorana condition
a _ =ta
Qa - Cs Qa
h C tisfi c =yt
where s satisfles s Yu s u
-a HI
Q% = Q) v,

ab . . . : .
{ 18 the real symplectic metric and is used tc raise or lower
indices

b
Q = % Q
from which we deduce ﬁa = Qab Qb = -(Qa)"t Yn
We can choose Cs = Yﬂ Ys. In this case the symplectic spinors are

defined by

0* = v, (Q,)"

From these definitions we deduce the important property of bilinear
expressions in Fermi fields :

- b -b a
P A/ETEIR AN S Uk SUERIN , VM
1 M M 1
Finally let us give the Fierz transfermation in 5 dimensions :
- - 1 .- - - -.r 1 - - _Frs
= -7 +EYEEYE-ZE EE e}
EIEZESEM 4 [Eleksaez er N 3Y 2 2 1YFS y 3Y 2

3 SUPERGRAVITIES IN 5 DIMENSIONS

The physical states of 2N exrended 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 tensors RaDC...M with
abc...m
R =
Qb 0
with mg€ 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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£ Y] Y] ve. §2
a
a3 .3y 35 [ala2 2, Aon-1 aZN]
The fields alsc satisfy the same kind of generalized reality condi-
tion as the spinor charges

A
u

abc s
X -

ab _ %

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

" ¢a ¢ab ¢a;...aN

ab... . .
where all ¢ 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(24) (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 t4
N=6 . usp(6)
(J=§) -1 6 14 14"]
I 4 5+1 4 1
=4 USp (4}
(J=1) a i1 4 5]
1 2 1
N=2 3 Usp(2}
(J=§} o [+ , 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 W=l supergravity in 11 di-
mensions (Cremmer & Julia, 1979 ; Cremmer, 19803}, the ctheory is in-
variant under the product of a noun-compact global group and a compact
local group

SL(Il - D,R)global x SO(I1 = D)local

S0(11 - D)local acts on Fermi fields and scalar fields.

SL{il1 - 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({1} - D,R)/SO(1} - D) (afcter a Weyl re-
scaling). We expect that all scalar fields can be described in this
peometriec way by a coset G/H {(i.e. a matrix of G defined up to a
local transformation of H) as the vielbein eF is described by
the coset GL(D,R)/S0(D - 1, I). If G is mon compact, there is no
proeblem 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

fields, (This 4 is the diagonal subgroup of G x H
q % H S ). global local

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 & S50(2)local

. .r

1 el-l s 2 ‘-I-'p . ]%\Jp . 2%\? ' 3% , 4% , 3 scalars
D=8 E3(+3)=SL(3,R) x SL(2,R)global @ [SO(3) x S0{(2)] local

r
]e11 ,‘ZWH,M,3A'N ,61\1 , 86X , 7 scalars

=7 E4(+4)=SL(5,R)global @® 50(5)local

r
le, . c.‘l‘u s Shpy 104, , 16 X% » l4 scalars
D=6 Eg. . =S0(5, 5)global ® 50(5) x SO(5) local

le; ,4‘l’u,m . ]6% , 20X , 25 scalars
global @& USp(8)local

Eo(+6)

1e, 8 ‘i’IJ . 274, , 48X , 42 scalars

=4 E7(+7)global @® 5U{8)local

1e 8 ‘l’u , 284, , 56X , 70 scalars
BT Tl

D=3
1 €

E8(+8)global @ 50(16)local
. lﬁwu , 128 X , 128 scalars

T -5
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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 rransformations te 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 symmerry 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)global @ USp(8)local
N=6 SU¥(6)glebal @ USp(6)local
N=4 USp(4) x R global @ USp(4)local
N=2 USp(2)global @ USp(2)loeal

5 N=8 SUPERGRAVITY IN 5 DIMENSIONS

As we have geen, Ehe gE%e particlebéﬁectrum is described by the
fields huv . ?u . Aua s X and 92 where 3 =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,_.
It has 78 generators and the fundamental representation has dimen-
sion 27. We are incterested in the non-compact form which has 42
non-compact generators and 36 compact ones which generate the max-—
imal subgroup gSp(B). The 27 representation acts in the vector space
spanned by Z% {(a, B =1,..8) such that

af _ Bo _ F
z = z = (ZaB}
oB yé
= . = Q.. L
RuB z 0 ZmB QGY 88
and the infinitesimal transformations of E6 are given by
aB _ a0 SYB 4B oY, poBYS 5
§ 1 B\ ¥ z A y v8
where ﬁaY is an antihermitian matrix such thar A, is sym—
metric and EGBY is totally antisymmetric, traceless and pseudo-
raal
aByd  _ x
I = (Euﬁyﬁ)
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SUPERGRAVITIES IN 5 DIMENSIONS

There_ is no guadratic imvariant for E, !¢ 27 x 27 ﬁ 1 in particular

798 Zyg__ is mot invarianc for Eg'mgﬁ can form an invariant
from 27 x 27 where 27 is spanned by i

QhB maB ¥ th

Fi = -7 z = (ZGB} 3 QGB Z = 0

which transforms under E, by

&
n ~ " n,
e LT AR W
n
Z, 8 . an invariant gnder E_.
Both Zaﬁ ¢ and Za aré invariant under the subgroup
USp(8). There exists a trilinear invariant for E6 : 27 x 27 x 27 =1+
_ Lof ¥8 e\
J = 12 QBY Z 966 z gla

These properties of E6 are all we need to obtain the geneval struct-~
ure of the theory.

The fields of the W=3 supergravity are :

- the graviton e: » gn element of GL(5,R)/S0{4, 1}

~ the 8 gravitinos ¥ which are in the representation 8 of

USp(8) and singlets for E6

- the 27 vector fields
the 27 representation of E6

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

which are singlets for USp(8) and in

of USp(8) and singlets for E ab
- the 42 scalar fields will be described by an element #yp .
of the cosetr E JUSp(8) (78 — 36 = 42), It transforms as 27

under E, and 2 (;géer USp{8). The indices a, B =1...8 are the
‘curved ~ indices gf Eg and a 5, b=1...8 are the flat indices of
USp(8) and Q%Ba is a 27-bein connecting these two groups.

The self-interaction of the scalar fields is described by a nmon
linear © -model associated te the coset EGIUSp(B) and therefore by
the Lagrangian

ab ¥ aB _  _ oo 2
Lo~ e, ey Tr (@0, #)

where # is the inverse of %

> af cd 1 c .d d .c 1 cd
= - - .'._ 9
Yo Y 53 (83 8y =8y Sp) *+ 5 0y
D is the covariant derigative with respect to USp(B) using the
asaoBiated connexion a . 8ince there is no kinetic term for

a we can solve its equations of motion. Since Qﬁ is an elen-
ent of E, we have the following decomposition for # 3u4ﬁ
which is in the Lie algebra of E6

5asauﬂaab - 29

b] ab
: d a + P

[a
843 n ocd

ule
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where ca belongs to the Lie alpebra of USp(8) and Pu abcd is
in the grthogonal part to USp{8) (with respect to the Killing metric).
For Qu we pet

b b

82 = U,

The Lagrangian then becomes

2
b éz% v 1Pu abcd{

Qua and F are obviously invariant under E_ . If we restrict
ourselves to the scalar fields, as in the case of general relativ-
ity, can describe them by a metric G 5 instead of the 27-bein

age ; raBsy L -
Qﬂuﬁ (to be compared to ¢, and € ) The metric is ilnvari-
ant under the local group USp(8) and covariant under E
by

6 It is given
_ ab cd
GaB.yG - ”u& Qac de’”ya

and is characterized by the property :

Gaﬁmﬂ - G‘Y5sGB

The Lagrangian is rhen written as

W, p=108,v8
ﬂ v 3 Gug g (6™

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

af - y§ _up vo
~v oG F F
02,2 aByys wv pg 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 merriec {nor the metric tensor gUUJ

uvpoh By §e no
gv’ N g QaS FW 976 ch Qen Al

The couplings to the fermions cam no lenger be described by the
metric, but require the 27—beiE ¥ . The "kinetic" terms for the
C

fermionic fieids ¥,° and ¥2 will be covariant with respect
to the local Loreatz group S0{4, 1) with the connexion i rs and
the local group USp{8} with the connexion Q“ a Lo

a _ a_ .4 1 rs . b
Du‘Pp = (ausb Qub+4“’ursY Gb)‘Pp

abc _ [a _ fa 1 rs fa, beld
Du ¥ (3u 5 d 30u ¢t i @ g Y 8 d} X
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As usual there exists a Noether-type coupling required by super-
symmetry
abcd gy
Pp ‘?uaY ¥ Xped
) . af
The coupling of fermions to Fuv must occur only through the E
invariant (and scalar under the general coordinate transformation)
ab  _ P ab af u v
F = ¥y FLN e . e

Let us note that ‘923 can be written as

L.~ 2

rs

ab |
but Frs in no lomger a curl,

The supersymmetry transformation laws 64 are conjectured to
be covariant with respect to USp(8) and E.. Therefore Y and 8¢
are now defined up to numerical coefficients, quartic fermionic terms
for % and trilinear fermionic terms for & ¥ and 8 Xup .
In particular all the non—polynomlal structure in the scalar fields
is fixed. Supersymmetry is used to get rid of the remaining arbit-
rariness. '

(i) Wumerical coefficients (and Lorentz structure) in & ¥ and & ¥
are determined by checklng the supersymmetry invariance of in
the terms of the type € ¥ 5 € X

{(ii) Quarctic terms in & and trilinear terms in 5 ¥ and 8 X
are determined in two independent ways :
- we require supercevariant equations of motien for fermionic
fields
- we require the closure of the supersymmetry algebra on the bo-
sonic fields
e, %1 = S * 8 8+ Suspray * Suqa)
where GG is the general coordinate transformation, GE. a new
supersymmetry transformation, & 2 local Lorentz transformation,
8 a local USp(8) transférmation and GU |y an Abelian gauge
trans%grmation on the vector fields. At this stage only the x"
terms in # are still undetermined. They are determined by checking
§ in the terms of the type € X or by looking at the closure
on fermionic fields which requires the fermionic equations of motion.

The Lagrangian 1s then writtem, (we have put X=1)

e"‘g=

F-

% FaMPp y 21 HPgVOg g aBp Y8

R(w) - U v'pa 8 9 aB,YG uv po
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i -abe _u abed

X ¥ Du Xabe

LT
*53 9 Pyabed Py

—|

=a _p _u _bed

e ! uvpar o B y o, i
€ (Fuv) B(de) ¥ (MYt 3m Pp abcd w Y Y X

1

uv

i,48b - aBzp Y 1 - 0 1- uv o cd
il P ey Y o B Y Y ape 5 Xaca T X )

s
&

ézaepresents the quartic fermionic terms. Except for the T: terms
it is, not enough to replace . and F_, by {w + w}/2 ,
: ~ U IS ab =7
(P + P)/2 s (F + F)/Z {” means§ supercovariant extension} to re—
absorb all the quartic terms. For completeness we give below :
N

c
[

-1 __ 1 gea_rs, gob _ cpa_rs,o g b
& ézz 16 ¥y Lppa"}J Yrsq’cb Y Y awp Yrs?cb]

e ! wwporga, b _ 1 goago gb
E Wp woavx Yv?ub i k. aT pwdb

b .o _ o oha o, sib
Y ?pb 2 ¥y TOaT Ylypb]

+

+ 1 [@payl

TUaT

oo

-abe p _po -
X LA wuc qJpa l{Jcsb
=abc =ud
[x Ypo Xabc ¥

+

gﬂ“‘ ng

--abc _po = d
Ypo wud X ¥ Xabe LPp ¥

+

od

-abc _upo = d
+ X Y Xabe wp Yu Yod]

1 -abc, po _ poy d 3
tap D0y 397) X b ¥oe Yod

-abe
+x (-

poA + YU pA p oA

A po d
Y g+ 797+ 3yP%) T L vy Yoy

1 -ab ¢ ;
3 X0 (-3 PV 2 ¢ TV 2 g TPV 2 g T o Y]

_1 -abc d - pe 6 . 1 upo e
2 X Yoo Xpe Xagel® Y *tgY )Y,

1l .- r _bc =-d efg
* 50 Dpeg ¥ X e X fg Yr X

= rs bec -d efg
Xpeg ¥ X e X fg Ypg X

- rs _abc -

A efg
A8 Xabe Y X Xefg Yprs X )
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The supersymmetry transformation laws are given by

ro_ _.-a.r
Geu = =fte ¥ ‘l‘ua
& s s 2iV2(Er. Yoy * 2 R e X
cd © Cag,ab [a *bcd] © 3 *[ab ®e X cd]
af .y MoB ,-a , b 1 - abc
6A|.1 =21 ab(e ‘~Fl-l +7§EcYuX )
- ~ . b b 1z rs r.o s, b
S¥, (0, (w)8, W, e Y5 EF psab (Y Yu+2Y e, Je

iv2,.=b , ¢ b r, ¢
+ 3 ¥ Xape T Y YT Y Xgpe!

p bed_ pc _hcd

" -
- 1—2(Y +ngu)ed xach (Y + ngcm)ed XapeY X

d

- 5 d_3 _rs 1 s
6Xabc iz Pu abed® "2/2 Y (Frs[ab l':c]J'3Q[abl:rsu:]d )

31/2 -gf -gfd
Y503 g X7 1a Xoclf T 8¢ X Xed[a e

¥
_ -gf r r =gfd r
Yo € X [a Y Xbelf t T S X Y Xfd[a be)

1 -gf . rs Jrs o -gfd _rs
Y3 Vs Eg X [a Y Xpelf TB Sg X Y Xfd[a Pbel

with :

e ics _ i —abc

Brs” murs(e)*z[‘?u Y ra v Yu‘{‘sa rypa] Zd X Yyrs Xabe
e

P -p +2i/2(9

3
o abed™Pp abed ola *bcdi * 1 %ap Ype X cdl’

s p 1 - C -
"0 Yot 8 Yab ¥ Ll’oc_7:§ "P[p Yo7 Xabe!

i

pcfab= Fpc:ab

b

Let us note that since # ! 842 has no component in USp(8), Qll a

is supercovariant by itself but Pu abcd 1S not.

The fermionic equations of motion are :
i uvp@ bed, i _wvp s be
‘ Yua * 72 P abed VX a0 Y e P

1.1 puv _ puv -bde c _
(¥ )xabcx Yoo X dge = ©
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A a ~
i i_wv, d _
! YUEEZ Xabe * 3 O [ab Fuy c7a = Trace abe)
. Z efg
5607 Xerab Xc1Fg Yu X

1l po y e
74 Y Xabe xefg Teo X

PO - efg
Y Xerab Xc1fg Ypo X

fg

+ - Trace abc] = 0

A P

@[pw\)]a and @'IJ Xabe are supercovariant extensions of D " ‘P\, a
and D ¥ pedefined such that their variation by supersymmeiry Las
no deriVative of €.

The algebra of supersymmetry is given by

. b g
[‘SE ,651] = GG(E;") + 55(5 } + GL(ZFS) +6USp(8)(Aa )"'GU(}_)(UG )

2

with
_ _s = ¢C
By T TVEL Mg
-va _ _tga V2= -abc - p -abc
g = - ‘Pt+ 4(3elbezcx elby ezcx Yp)
_ et irg -4 uy u v, b
Bes = & Wy Lot 3 Fyap B (Y T8 8) €,
1= Ta t _bcd
6 Ela Yrst Ezb X cd YoXx
1 - =3 tu _bhcd
tE e1a(Yrstu ey Ngy) E,b X ¢d X
b_,t, b_ 8 ,-[b _cdel _3.bc= _delf
Ay = 8 Qyy 3[(52 X 39 EeX )

= 3 - fy_
* (€ (2 Xedel * 3 Prac €, Xde) )~ €7 €,

aB _ _,.p 4 uB . ~af  -a b
™ = ‘chp + 21 abelez

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 &
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dimensions. Another problem could also be more easily solved in 5
dimensions : the consﬁguction of the multiplet containing the coun-—
exion of USp(8), @ 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).

& 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 Rab namely

ab

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 =l...6 the indices of USp(6) andby @ =1,..6 tgg indiggs of
SU¥{f), We kpep the fields Yoo X X s A s s
% aB . Qﬂag . 4%135§ and4@7 78 .u?ForaQﬁ wg ﬁgve Rlso to Hse the
local USp(8) invariance before making the truncation). We must take
the traceless condition for N=8 into account

28 78 Al-l * QUB AU =0

this implies that for 4! 3 # (N=8) only the following components
0 and P remain H

b
Q a > Pyabed * Py ab7s (Py 78ap)

with the trace conditions
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ab _cd
& Pu abcd

ab

ofb p 78

+2Q°FP

u abcd pn 78cd

and P abcd  totally antisymmetric : this is equivalent to an anti-
symuetric Py ap traceless which can be identified as P, .y 7g cor-
responding to the 14 scalar fields (Pu abcd“’eabcdef Pugf ).
The theory is invariant under the MN=6 supersymmetry obtained by
restricting £ to e? r‘(e?=€3=0). The centent_of the theory is as
exggcted I graviton & » & gravitinos ¥ = , 14+] vector fields
AH + 14+6 spinor fields and 14 scalar fieldF.

6.2 N=4 Supergravity

a The symmetrieagare (Usp(4) x Egglobal ® USp(4)leocal. We keep
?H (a=1...4); Au (o =t.,.4) Au with the condition

af 5 _
RuB Au + 4 956 Au = 0
R 56

as well as AE 78 defined for N=6 in terms of A " and A . In the
same way we keep Xzpho and Xgge €)X, 7g being 2 function of the previous
ones) with the condition

ab

Q 56

X556 ¢ T 0

abc +té4e

This corresponds to 4 spin 1/2 sin&e xab n E he Xd from

which weageduce X “vy. . on#Y ab fe mafie ghe same truncation
. i 1i th lati

as on hu This 1implies, for PU abed and PU 56 cd’ e relation

ab 56

g P P 0

40

u abcd + u 56 cd

This corresponds to | scalar field : Pu abed " €abecd ]

b P ab 56 ™ %ap ¢
The remaining 0 a has the form # ! 5 # 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 g2
The content is | graviton, & gravitinos, 5+ vector fields, 4 spin
1/2 fields and 1 scalar field.

6.3 N=2 Supergravity

From N=4 we keep Wu a (2=1,2) AD ab With the relation

ab 34 _
Y Au ab * 6 Q Au 34 = 0
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There is no X3pe left and we can replace ’!ﬁab by "1". The

truncation can also be directly made from N=8, keeping ‘P . A 12

.% 34 Al-l 5g 2nd Al.l 7g With the relations "
Auze TAuse T AU T T 5 Ay

After renormalization of the vector flelds we get the Lagrangian for

N=2 supergravity with field el.lr s ‘1‘ (a =1, 2) and Au

Y- - —R(m}— 2 & P, (“”"”) Yo" %prpo g'? ¢*°

e ! HVPOA _i/3 oC v o
tER € F F_A 16(F o )¥ Yip ¥ ¥

6v3 uv pe A SR VAV Y(:t] ¢
with

.~ 3

Fu\; B Fu\.i *3 \Pu LP\JC

s

and W 1s given by the Ist order formalism if ® is defined as

FS i P J
= + = ¥
Yirs ©ps Y3 Y Yurspo ! a
After solving the equations of motion for W we get, as usual

~ i | 3 a
Yars T urs(e) * '( Ys Yra ¥ r Ty Yaat¥s Ty Yua)

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

ro_ _sza . r.

ﬁeu = -1g ¥ \Iua

G‘I’ua=[D(m}+-—7§FpU(Y Y+ZYG)]a
_ _ /3 -a

8 AU = - 7€ Tua

All quartlc terms are contained in the replacement of w =and F

by (w+w}/2 and (F+F)/2 in the bilinear fermionic terms. We note that
N=2 supergravity 1n 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 & Repge, 1980 for
this N=2 supergravity in 5 dimensions.
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