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Introduction.

The essential progress has been recently achieved in the
construction of various models of supergravity [1-ﬂ +3he
model of Refs. [2,4] proved to be renormaIizable on the mass-
shell in the one-loop and probably two-loop approximations
[e] , while watter in models of Ref.[5] remains non-renor-
walizable [9] (on the mass-shell) similarly to the situation
in the standard gravity. Thq latter ies connected with the
fact thAt in mentioned models matter is introduces in global
supermultiplets without an extension of a local supergroup.
Therefore it is desirable to construct models which would
:aniude matter by means of the exbension of the local super-
group in the framework of a unique local multiplet. The
present paper pruanti a stap in this direction, Here we

develop the model of supergraviity, unifying the gravitatioml'
field ( €q ), electiromagnetic fieid (Av) andvthe charged
spin ..3/2’ field ( ¥, 75 ). The spin 3/2 field is couplex,
and corresponding supertransformations are described by
cowplex spinor paraweters, The introduction of the minimal
intéraction of the spin 3/2 field with the electromagnetic
field in the framework of a loqil -upérgroup leads in par-

A ticuler to the appearance of ‘the coamological terwm and the

.massive term of the spin 3/2 tield. ®

® In ref. [6]an  anslogous phenomen‘on takes phéo for the gaqq

of the Majoreno fields with Jan 3/2 and 1/2 and rxial vgqe
tgorial field.
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The model of Ref.[7] is the particular case of our model
sben the minimal interaction is abaent ( €=0 ), We present
below our method of obiaining the action snd the form of Su-
pertrensformations without the usage of the method of Ref.[f]
which cemé to our knowledge after the main stages of the pre~
sent work were completed.

In Sec.I the general scheme of obtaining the sction and
the supergroup and their explicit forw are considered, In
3ec. 11 the algebras of supertransformations is considered,
which was obtained in Sec,I accounting tﬁe terws vanishing
by virtue of equations of wotion. In Kppendix the method psed 3

the body of the paper to verify the venishing of the arbitrary
structure of the higher order in ¥, is described and a much eas:
or way to provethe dmvariance of the action under supertrans-
foromtions §s demonstre ted.
I
Action and Supertransformations.

Our goal is to conltrnét a theory of supergravity includ-
Inz the complex spin 3/2 field end invarient under supertrans-
fnrmnflonn conteining complex spinor paruncteis. Such 8 theory
~an exist only if some additional boson fields are present
(heaidee the gravitational one). We essumed that the electro-
mguetic field wust be this additional boson field, because

~omplex fialds describe the charged ohjects, We hava choosen
the setion (1.1) end supertranaformgtions (1.2) as initial
“nem, these being the covariant generalizations (including:

the minimal electrowagnetic interaction) of the action snd
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the supergroup in the case of free rields. Purther we suc-
ceeded in the mwodification of the action and supertransfor-
matione by terme containing no derivatives and linesr in Fv/-
in euch a way as to achieve the invarience of the action unde;
the supergroup in fhe lowest order in ‘K/ .Finally, adding
the higher-order terws in ‘ﬂ we achieved the cowplete in-
variance of the action,

Thus the mitu; action and supertranstformations are of

the form ®
v # 3 My
’9/.;'[.‘ —%ﬁk“’) +fé"3 ‘/2)3/,«0.)/1 (1.1)
50.12 :l-10v6 (1.2)

where

Dv =a‘, + %w,,wg‘”,s L'€Av;

54-/ = da?‘V "avA/ ; (1x

. 1.3
Wyat=][€2(0fus - Qup)-dtdel . - ca-a);
Ai=€); gr=eie”

The supertransformation for ‘-f’v followa frow relations of
the type (1.2) by the Diracts conjugstion end will nut be

" ous metric g=lr- <)) by v (b= v
€1 3 )T ety

We aleo use the duignatiom f'”‘f" = 9/ f,“‘ g/““"
is the covariant quantity in contrast to €% 7,
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further specially mentioned.
Performing the variation of (1.1) with the aid of (1.2)

we obtain that in the lowest oxder in ¥, :

aL ,L"& F’ - z""a/ 2]5;”\, 5[ f/ﬂ(e
“f'?‘ﬂ(D/lF'“?J‘AV +%€A//V7}f}7[pﬂ&]é

(1.4)

The dependence on & 1is omitted in (1.4), Since complex £ are
condidered, € and é' are independent quantities, aund ve-
riativns of L with respect to & and gm:ay be considered
indspendently. For ths complete preof of the invariance of L
1% s sufficleat o show that § [ = O at £ = 0,€#0"
{forwally), and use the hermiticity of L. Similsrly to the
case of Majorana spinors [2,4] , 3{«2;2{; /{(eﬂ is compengated bj
the gravitetionsl part of the commutator of covarisnt deriva-

tives in thn expregaion:

£ €Tyl B¢

(Bee (1.4)) also in the case of complex ‘{'(,, and £ if one

puts:
Sey = [(Tap'd) () k)]
Thus with the aid of (1.5) one finds from {1.4):

&°L = ‘1'59‘”(2 Eop R/ — & v Fag F7+
+ @7DAF“)EA - § T e Y

(1.5)

~
v,
Here F ™ the dual pseudotensor:

Foeg e

8 (1.7



and D/-(Fﬂ}i.a the standard gravitationsal covariani darivative
of a tensor, In order to compensate in {1.6) fcr the terms,
quadratic in /L:m/ , it is neceseary tc edd terms iinear in E/V
to the supertransformations (1.2) and the action (1,1). Also
one wust put: .

SA, = %E%é)—(?‘f’v)] (1.8)

In order to compensate in (1.6) for the term, proportio-
nal to & pr , it is necessary to add terms independent of
E‘V and containing no derivatives to the action (1.1) and
supertransformations (1.2), and also to add the coemological
term to the action. .

Omittiug the deteils of calculations we present the
final expresasiona for the action and ‘the supergioup in the
lowest order in f{: '

1__ 2% 2 g MH
[ =-BT5 "~ TR o f Yool
.9a)

r 9 amF, 3% 4+ +FLF(BA) - F L gk
84'[’\, :of-1[Dvé “l'm/vfj - f(F"/ +)'(E’/“'yﬂé ‘1'9")
Parametors /M and J\ are not urbl_tr'uy'bnt oonnoot;d

with the electric charge € and the .nvitationl_l constent
X in the following way:

. et . . o -
m:-.éz}?; C’L"f;f Iz 7‘:!1 "‘(1-10)
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The presence of the factor 7 in Eqs. (18)~(1.10) ref-
lects the independence of the theory of the sign of the char-
ge €.

The invariance of the action (1.9a) under the transforma-
tions (1.5) (1.8) (1.9a) with the accuracy up to terms of the
third order in Y/ end ?Z.may,gp verified by the direct couwpy-
tation using the identity: Dv FV"- 0.

The next ntep is the determination of terms proportiona}
to higher powers of Yy and Y5, which must be added to the
sction (1.%) and auperf!an’srozm‘tion- (1.9b) in order to achiz:y
the complete invariance of the acfion under the supergroup.

Our strategy is first to r§v031 the compiketa supertransforwa-
tions 5 ‘K and then to obtain the additional terms in the ac~
tion by the knowledge of St . .

For the determination of §f, we have considered the al.
gebra of -upetnnbtormtioﬁs.

In the ];.oweut order in ‘K, ome easily finds from (1.5),
(1.8), (1.9b): oo : ‘

[8,60.Av = D¢ +(0. 790 + F“DA
[6, 8] 45 = DI+ w s =
= 0l¥)4 + 3B +(}”(% “, +§}),’§:,)/§

(1.11)

where

.‘f:‘:-;"A}(.,.(f’}- W = ;ﬂcg‘)d"*‘w,av/ (1,139
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- §l& Ju)-(Eputl)] s P'= 5,%[(6:5)'@1@)];
Lwé Em‘@g%ﬂ) + G -Plepef st e

It follows from (1.11)=(1.13) that in this approximation the
commutator of two supertransformations reduces to the general
coordiﬁate tranaformation with parameters 3". internal
rotations with parameters wdland gauge transformations with
{ile parameter ¢

Thus 5% (1.9b) must be supplemented by such terms of
tsigher orders in ‘f’y, ?; as to obtain:

[Be6 b =PBTL + 310t + F @Gty i 9, +
+£”[Dv(6z2) - [,,,},6,‘,]—?2(@ +j;/-’_;}/4%, +S5ut(1.10)

+ termwa of higher order in ‘/’9 ' ?’l-/.

) Here S\, is the notation for terms proportional to the
equations of motion for ‘k/ and ‘K/ « The pnunca of such
terms wes indicated in Refs.[2,3] , they will be dimcusaed
in more detail below. The explicit form of §, and &4 is to
be found. We note that (' and (®) 'ab, rather than ¥ and
(2)zy» enter expliéitely (1.14), because the term ;‘w,,‘,,,,g‘“
frou (2y4and the term -}’“A/;, from ¢ provide for the needed
correction of the covariant derivative in .the term } l) .

Requiring that 5% ehould not contain derivatives of f'v
in higher orders, what is neécessary for the loocelity of tie

action, one finds after cumbersome calculations:

6,2 = (Ei +u - 'zkgjﬁef) (61/”€£)J (1. 15)
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and 5 ‘f{, :8‘3‘}-{'52‘!(, where
o | ' o
S = Fh0brr+ 04057 +2(Tk)8%4

1.16)
s v . ) .
and 5 ‘v i3 contained im (9.9}, In Bq. (i.16) the designation

ig usmed:

@""zf’"‘g{(;’;ﬂ %}..{71/—;;}; /%,‘}j - {1.17a)

The following deeignations will be of use below:
V=§i[ 7«7"#) [‘f'vﬁ] v = fﬂ'i’u};?"d (f}rﬁ]ﬂ 17b)

It can be shown, that besides (1.16) no other additions of
nigher orders iz f, can arise in § V¥ .Cn the basis of the
complete knowledge of S\ﬁ/ s We may consider 5£ in the third
order in ¥y, -‘)‘;; < It turna out that terms with derivatives
of ¥ , :E are absent in 5L1 and terms with derivatives

of € take the form: 5kL _1
€
gL rine

where [__5’ is explicitalg given by Eq. {1. 18&), (=see beluw).
Thus, introducing L. L + Loy gnd verifying direct~
iz (see Appendix} thc vanishing of all other st“tic'tur;s of the

third end £ifth crder in }D without derivetives, we fi.nally

£iné that the asction:

L L?/i +L F ,zj'z;q@_/g mﬂ
where
L,z/.qf-;gé”“ 7”);/,,,0,,'& &.ng'ﬁ 2 3% Y +
t 2/ ?'ﬂ[”:“@“ - Fﬂ”ﬁﬁﬂtf]

(-8)



L’:’— 1€ 7"’&;?‘?” + ¢, y¢ﬁ—f¢ ¢’£* -

TR €T g )

{1.18a;
_ . _ze*. . 5
m’ ;x’ f&-ﬂfxy ) = Ji {110}

is invarisni umder superisansformeiione cf the folliowing rax
T L S o~ .
Sto=k{be - mpe - HE, thbylfer
: {
tf I
7 2 %x

a ixc;sjgﬁﬁg +Z 4?&? gﬁf}"é}
; f'. T e =
543 = ﬂf‘ w2 €yt ]
SA =g Fe-(Ev)]
The expreseions {1.187 {1.79) {1.98) mey be eimpliffed by

the introductionm sf the wowewiari derivetive with thm toraix
{c} ,x.es wr Introduce s following deelgnatione:

»d{.‘a d-w XL & f@vﬁ.*f ¢vfaf pﬁég
Faou= ot i020 8,

It && eXen comvaboct R fwtrcduce the supefcoveriant
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derivative ‘; ) ,
A A~
7 6.; ¢ =2 [De-impe] - £(F,, 4 For)

(1.22)
where [/5‘, is the gravitational coverfiant derivative with the
toreion: a .

D€ =3,6+F Wyasd7€ +ieAve

Bq, (1.19) may be now rewritten as:

"/
51, =D, ¢ : (2.23)
The expressions (1.18) and (i.9a) alao siwplify in re-
gard to (L}ZQ). The action may be verified to take the form:

Ry 4 7. "
L=—y EVF —%;[k(e;:w;;ql)'.?y/”ﬂ.[»

o A
+ L € TEppubrt ~TiDjop ] -
- ‘;'Z’ft{¢wd’w‘i'én’/v(‘?:‘f;’)(ﬁ)!‘/}) (1.24)
: II

THE ALGEBRA OF SUPERTRANSPORMATIONS.

In Ref. [3] the llg_ebn of supertransfbrmations has been
considered for the supergravity theory [2, ] including the
Majorana spin 3/2 field and the gravitational field. We sha,ll
coneider the generslization of this algebra to th_e case consj-
dered in the present paper. V

The relations (1.11)=(1,15) describe the algebra of super-
transformations in the lowest order in ‘f'v +Using the exact form
of the group (1.19) (1.5) (1.8) and deaignationa(1.20),(1.21),
we find that in the agreement with general requirements:

® The anslogous expression for the particular case € = O
(end consequently /77 = 0) is conteined slso in [71 .
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Loy 0 A= (3 TAut 3 DA+ ?y ﬁ";;’éf-;z)'~(?;gi2]

{2.1)
5 v , ~ A
1908.] 42=D,(39 + b=,
’ P
Here D\,- is the covarient derivative with the torsion:
g a A aufi
va:av} ‘*wv & (2.43

and (Lb( coincides with #&sin (1.13) after the replacement
of v by .

- One obtnins from (2. 2)
[6,6] 4= %4+ @ + FIEFEIE ytfon
where Sz,ﬁv is the general coordinate transformatiocn /3.
with parameters j , &nd wdlcoincide- with Wugin (1.13) 1t
ne aubatuutesw.“m-tead ofWk* and £, inetesd of £, ,1.c.;

ety i, fien ) +
+ %[Fﬁ“‘(éef) - f&‘(é),é’zz]_@.,?)} (2.9

In en analogous wanner one finde after cuwmbersome culri

{2.2)

1ations:

(6,60 4~ B+ 5@ s ti-iePhed Bes o0

A
shere [)\. iz the supercovariant derivative (1.22) and S tano
tes the uentioned-above terme, proportiomal to the aguattons -t
motior fer f., and 52.3] , (the explictt farw nf §, ¢

given by Fg. (2,15)). Bq. (2,€) may be alen Mnrw»n'-% ac;
[rqy S‘? f‘. - D!_ !t?“) f;{ 'f'g (D”{) + _1 ld" 't%'( N
el E b« LA §



-12 -

where
DB3)=0ov(34)- 5’3
HV"//JH‘-‘ 8v‘/j« +f3/7f,$+%0'\)gdl 8a‘{7,‘t’l + ‘.eAv'ﬁ/ (2.9)

(2.8)

The Christoffel symbols in (2.8) and (2,9) are symmetric
(no torsion). ' .

Thus the commutator of two supert!ansformations leads to
internal rotations with parameters Cvul(z 5), general coordi-
nate transformations with parametere j (1.13), gauge trans-
formations with the parameter ¥ (1.13) and supertransforma-
tions with the barameter 6119 (1.15). The new fenomenon in
comparance to the algebra of Ref.[B] (besides the appearance

" of gauge tranhformations) is the appeazance of terws propor-
tional to /?) and é,vin the parapeters Wa of internel rota-
tion!.

Let us conaider now the terms S, in (2.6) in wmore de-
tail. Since the action (1.18) is invariant under supertrans-
formations (1.19), (1.6) , (1.8) and also under internal
rotations, general coordinate transformations and gauge trans
formations, it follows from (2.,1), (2.4), (2.6), that the
action (1.18) must be invariant under the transformations of
the form:

S‘K/"Sv; Sﬂk/-’-gv. (2.10)
This is indeed so, although the transfoimations (2.10)

rre not connected with any sywmetry, An arbitrary action 13‘
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invariant under transforwations of the type (2.10), Let us
explain this fact. Let there be an arbitrary action, depen-
ding on a set of fields 4 (x) .Let us define the transforva-
tion: '

S ¢u= [ a/x'[A,,,,(x,xW,/;(x'):] (2.11)

where AM(X'XI) is the infinitesimal mwatrix generally depending
on & and satisfying the condition

Ao\,s x, X)) = _7A,,..(X',X) (2.12)

where I]=-1 for fermion ok -nd/3 , and 7: 1 for
other ol and A . The quantity $(X)in (2.11) is defined as:

‘&(X)E Fs(¥) (2.13)
It way be essily verfiled, thatithe action § 1is invarient
under the transformation (2.11): ‘
55 &5 . .,
55=[AM (x,X) EF:(x) SH(x) w0 (2.14)

The trensformation (2.10) in our theory is just of the form
(2.11), the Gramsman fields ¥, , ¥, playing the role of
@ - The corresponding matrix Adﬁ(X,X? is of the form:

AM(X,X’)=A‘J,4(X) Sx-19
AM{X) = AA/,‘[ (X)

The explicit form of Sv is:

and
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3, = %:?;(é‘;yfé,)éh,}//v e G pope VIppEs -
ﬂ(@/?/ ()72 +(69)f7”’7155\,e5ﬂ? 15)
+(62£}:r BV ) )€, —-%(é/{%‘)}{gy +
HE G joJe&epes +
* {(7#/{6@)/&3.% € + %-(‘7*“/«/»« @)é_’] )

{12}

where

SLL RL 2.1t
‘f":g‘;‘,—; ) ‘/’” g’?; . (2.10)

Performing the variation (2.10)' of the action we obtain:
Sl QM C (s (2.17)
SL=¢5+3.¢

Using (2.18) we verify that:

S SS'L 0 _ L (2.18)

e el e

Bq. (2.18) is the relation of the type of (2.14).

The properties of the transformations (2.11) (we shall

call such s tunurotmationu "non-gange" ones) will be

condidered in more detail 1n nther article. Here we formulste.

(without proving) the statement is conrected with the group
gtructure of this tranaformations.

If there exists any infinitesimal tranafor ation

Sutx) = dure, X  (2.17)

under which the action § la invariant, then, the ~ mmu? 3tor
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of the transformetion (2.19) with an arbitrary "non-gauge®
transformation (correspondings totg::tion,f) will again give
gome "non-gauge" transformation (2.11). Hence it 1umediatély
follows that supertrensformations of Refs. [2-4] and the
present paper form a group togathe.r with "non-gauge" trans-
forwations. This statement is true for any other gauge thsory
too. However the gauge theoriea, considered earlier, usuélly
formed a group by themselves and therefore constituted the
aubgroup of a group including gauge and "non~-gauge™ trans-
formations, but %e; trf:él 5 c?:xg- at subroup by themmelves, When
the equations of motion are satisfied, the "non-gauge"
transformations become trivial and the supertrunsformations
form a group. o ’
‘ ~ CONCLUSTON,

Here we want to discusa the massive and cosmological

terus present in the actlion. The massive term of (1.18),

(1.92): . o
AmB3* % (m=1Z)

exactly coincides 'ith the uvn‘nive, teri in the conventional
Rarita-Schwinger equation. Bowever the conclusion,that the
theory describes the massive spin 3/2 particle, is wrong.
The reason is that the presenc§ of the supergroup leaves
only four (complex) independent degrees of freedom of the
field 'ﬂ/ ,this corresponding to. the massless complex
spin 3/2 field., We think that the explanation of the pe-
radox is the following. In the quantum theory one wmust
introduce the epai:e of in-states, while the interaction
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adiabsticelly switches off at the inifinity. The interaction
being -qitchad off, we have electric charge ¢ = 0. Hence it
follows {see Bg. (i.iO)). that in the in-space = = O and
=0, t.e, the massive end cosmological terme sre sbsent.
The f;E?;nce of these terms in fthe in-limit is alsc necessary
fox the preservation of the supergroup in this liwit (the
cowpleteness of the in-space). The usual way of constructing
the in-gpace cannot be applied in the present came bscauss of

the pressnce aof the cosmulogical term.
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APPENDIX

The direct verification of the cancellation of varioue
gtructures in the varistion of the action in higher orders iLn
‘f’v and ?’; weets the difficulty that the notation of thesme
structures is ambigucus (the Fierz identities). When perfor-
ming the calculations we ueed the following method. Let

there be an expression:
A= ;H’Aiﬁ(ﬂg{é) (4.1)
(For simplicity we confined ourselves in (A.1) to the third
order in Yy , ¥ end omitted the indiced ol ¥ end Yo ).
In order that:
A=0 (A.2)

it is necessary and 5uft1&ient that the relation
v & 8ANT_ (8.3)
enlr(gz(5))]= 0

should take place, the matrix r’ being arbitrary. When ve~
rifying the relations of the type (A.3) the notation ambigui=-
ties do not arise. It is convenient to choose for calculations
the Following complete met of mwatrices: 7 /’; s 3-.1//:
$Aksdee

The invarilance of the action undey superiransformstions
and the veri¥ication of the superalgebra can be proved much
easier if one uses egs. (1.20)-(1.22). Now we shall use this
method to prove the invariance of the aotion under superirans-

formations in more detail.
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We shall consider d\/«gdl (1.20) and ﬁv,u (1.21) only _
as suitable designations, but not &s independent fields.
There eXxists a possibility to consider C&v,dl as an inde~
pendent field (in an analogy to the method of [4] ) because

A
(Yv,zé €1.20) is the solution of the corresponding equation
of motion:

=@ ' (A.4)
5wvldl /ll)qdl: (2)‘,‘4 ’
Due to (A.4) we can ouit the terms with §&,*1in &L , be-
cause they are ic‘lsgntically equal to zero. : '
/A A
5w L= gzv’d, 5(11,.;”—0 : (4.5)
This obsgervation simplifes all calculations.

We shall use the action (1.18) in a slightly different
forms

%2 Lo g/ 4 | A
L:-%_&F - 25 [Ree, &) -29m%] +

+$ € BupepuDots — G Dopp el

where

~ ' A od .
Di=0v+ 3 Buas8 " vieAs-imp  w.D

#e have obviously:

DAV =N+ %‘ (Fhuga/))v (4.8)

It ig easy to verify, that

§ Fas= FLHDRE ~Ehty)] - (i gy )
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In eq. (A.9) the part of the supercovariant derivetive
corresponding to the vectorial part of Yy , % is the
usual gravitetional covariant derivative without torsion, ac~

ting on vectorial index. In other. words:
A A . . ]
D, ¥ =[0v +} Wy 8% cep,, - imp + gf(g,,g'zzj %+
+ wv'd /74? . (4.10)

(Wyas 1e defined by Eg. (1.3)). ‘

Now we consider the variation of L. (4.5). We mmst use
the definition (1.20) only after the calculetion of &L ia
done, because we use eq. (A.5).

4- It will be suitable to separate the action (A.6€) 1in two
parts: [ =/ #/ , and determine the veriation of these parts
independently. Here

Lo= - Z2[RES) -29mT +

) —~ — (a.11)
| +’1,.€A/Avm),),pv# RAd27737)
A ; A
Lis - 22 g 0y P
(4.12)

' PE W) e ]

Using the fact that
[0 Be] =4 Rt 3“4 M B - im Lo +iFyuin.3y
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Cd
where vi# is the torsiom:

7 A - . 4 »
C =[O - BB+ By = -0

b4
using the method analogous to that of Ref.[@] we obtain with
the aid of Ricci identities

6Lo= 8L+ 6L, (A.15)
whara

o = - FEP T pF B -
-£ *ﬂ(m,),.e) (4,16)

5L, =- §e‘ff“ YLy O ,&gyﬂv# -
— o 8 ColTpep ) +2 Gl G Bppe)-
~ PHevar(Bi)sd +Co (R popife v
f;é’ (HeX wf/}ﬂ) ~im(H Y F ), ) +
2 .¢,, r,)dc F8uppe )

After siwmple straighteforward calculations ws also obtain

'SL--f = 50L4 + 51[_1

(A.18)

whare
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§°L, = —%’—[fﬁ/fﬂe)/‘?’ (,u,ﬁ,g,rﬂ],

(4.19%)
) _&’y”m/ ') fog F i
§'L, = - L2 Fr gl -LlemiL ok,
z ) _ (A.20)
+£e /«%[mg,e)@, + il ) Bo€l]

Using the fcl]cmnﬁ mljle identities

aDvFW(”’*’)‘éq /:v//“ FJ/« ,p)
‘wﬁv - Vf'a;a - f/« /: /I‘dz 4 5
A/’/"f}, i/’dgnrg’))y - Q(//"‘Af{_‘}f; A/:)

vne way eamily verify thath

5, +6° 4= ;jc'“ﬂ {1,}05) (ﬁﬁ))fd,w {A.21)

After the reduction of the first terw in (A.17) to the
form ff’ﬁf)ﬂ"ff)"’ (T'pé)(‘f ‘/9 {by weans of the integration

by pavte and Eierz rearrangement) and the evaluation nf ffL
(usinv (A, 21), (A.17), (A,20)) one finds that

L= FE By BT o jess) -
+ (‘/‘v 6)(7’7ﬁ);ﬂ) ~(H pOF %+
A N T PV i

¢vu ‘h/f/cF 3,(// é]f
+2im((F, ) 1)l }o€) - ~(Fe(Bife)uts) -
~(Fo N Yot (T, PO ) Jor 1)+
) G o) pee)]

)
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Finally, by virtue of EierZ identities

€V TR ENT Js o ) +(Fo CHTe f ) (F, e BN )] = 0

EL N Lt Nt 8~ (B BN Ty Jo )] = O

5 L obviously vanishes.

Thus we have shown that the action (A.6)(or (1.18)) is
invariant under supertransformations (1.19), (1.5), (1.8).
Using the designations (1.20) (1.21) we avoid dealing with
terms of fifth order in # inS/L .

In an snalogous manner it is possible to ver'ity' the

structure of the superaigebu. For these calculations ths
following fact is of Lse:

- Coaa (a.23)
“mt(Fbese) - $lEutT0 -Loityd]
1t is also remarksble thst equations of motion for ¥, are

nf the following simple forw:
€747}y po bi¥ =0 (r.24)
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