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Abstract

It is shown that there no exist finite continuous
groups of transformations in the Minkowsky space-time

which contain the conformal group as a.subgroup.
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The Lorentz and roincare groups play as known an im-
portant role as the groups of & symmetry of the quantum
field theory. lLately there exists considerable interest
also to the conformal group, which is amn exact group of
symmetry for massless particles and a broken group of sym-—
me try for massive particles. The remarkable feature of the
confornal symmetry is that it fixs the form of two- and
threepoint functions independently of the concrete dyna-
mics |1 ,2} . It would be attractive to find such group of
transformations in the Minkowsky space-time which would
define a form of the Ifourpoint functions and so on. Indepen-
dently of the gquestion of the fixing of a part of the dy-
namics by a group of the symmetry it is interesting to stu-
dy possible space-time symmetries higher than Poinceare and
conformal,

The purpose of this paper is te show that there no
exist finite continuous groups (Lie groups) of transforma-
tions in the Minkowsky space-time containing a subgroup
which is locally isomorphic to the conformal group. Therefo-
re, there no exists finitve continuous group of space-~time
symmetry higher than conformal.




The generators of the continuous group of tramsforma-
tions in Minkowsky space-time have as known the form
- : P, K=, 1,23,
L,(x)r-c 2y ) iee Lo L
¢ (/‘()9){/" e C=1,.., 1)
where the functions fy; (x) are determined from the

transformation law of coordinates. In particular, for ge-
nerators of the conformal group we have [5]:

PR sibuge g e sttty
M/Av“f(&‘gxy xaxﬁ 4 eu "gx,u; o

' : 9
/{/u = ((X*Guw —~2§uxy)§%,r , D= X5 oxs

we will show that in the Minkowsky space-~time it isn't
nossible to realize the salgebra of the finite continuous
group which has the generators of form (1) and contain the
conformal group as & subgroup.

It is convenient to use the isomorphism between the
conformal group and the group 5’0( R, &) . The genera-
tors Lag (a,b = 0,1,2,3,5,6) of the group SO(Z2 %)
and generators of the conformal group are connectved by the
relations {5}:

!
Ly = Muv Lgu=7(Je 2K, (3)
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we consider, for visual aids, the particular case.
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Tet us assume that in the Minkowsky space-time there
exists a group of tramsformations which is locally iso-
morphic to the growp SO(£ ) ( p+9>6 , p22 ., 92%).
afAS ( 4,B = 0,1,2,3,54037 3000y P77 )y
where iaé’ = Laé’ . Since

[ffq g, f C@] = (,'( Gao f gc + 8¢ fm -~ Gac cﬁs,@ . L :fqd,

with generators

where AB = (1,~1,-1,~1,-1,1,...), among the genera-

tors *gg at least one generator Q ( for example
Le; ) which commte similtaneously with Luv and L;u.

which form algebra SO( 14) , always exist. Iet us find a
form of such generator. From the condition [:Q; L//,uu_} =0
follows that

Q(X) = ¢(}[2) XV%V ; (4)

where (P(xi) is arbitrary scalar function of X {; Xc.z*- 72

Then from the condition [Q, L?'/-(] = 0O we find, taking
into account (2-4).

(1~ %) Gup PO + Zxe Xp| (1-x) Px?) + POY =0

(5)

<Pr(zj== 9?(2'9_).
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From the equations (5) we obiain (l'" X‘z) (P()f"'): £




and, therefore the solution of the equations (5) is P =0%, of space-time symmetry higher than conformal >.

Thus, the generator (y=0O , i.e. in the Minkowsky There exist at least one infinite comtinuous group,

space~time there no exists am operator of the form (1) which contain the conformal group as a subgroup - it is

which commute siuultaneously with M/“ v and e‘-‘ ¥ ‘;‘4 ‘ | the group of general coordinate tramsformations, recently
Therefore, the group SO(P; 9) ( Pt9>6 , p=2 , §2%) | considered in [5] We would lilce to note, however, that
cannot be realize as a group of coordinate transformations ili the structure of general coordinate transformations group
in the Minkowsky space-time. i is essentially distinguished from the structure of lLie
The proof listed above is generelazed to arbitrary groups ( for example, SO(P; c?) : SM(P; ¢) ) in the
finite continuous group which contain the conformal sub- ' | formal limit of infinite number of parameters ( £, §-> ),
group. Indeed, any finite Lie group is locally isomorphic to e see, thus, that finite group of symmetry can fix
some linear group [4]. And for linear groups as it isn't 3 only small part of the dynamics maximally two= and three—
difficult to show at least one generator which does not | point functions (conformal group). Therefore, in order to
belong to the subalgebra 50(%‘»’)"’5“({;)&& commute with ge- . fix the wore part of the dynamicswe must consider an infi-
nerators . uy  and L::*/u of the subgroup SO(4 Y)~Usp(z2) i nite groups.
(where SO(1,9)C SO(Z %) ) always exists. But as we have [ The author is grateful to Prof. E.S,Fradkin, Dr. I.B.
seen such generator cannot be realized in the Minkowsky | Khriplovich and Dr. A.I.Vainshtein for stimulating discus-
space-time, | sions.
Thus, the finite continuous group which contain the
conformal group as a subgroup cannot be realized as the
group of coordinate transformations in the Minkowsky space- 4
time, Therefore, therfe no exists finite continuous group ,'L'
& - ®  For space with & metric which contain plus
¥  We exclude singular solution P(x2)— _
and m minus the maximal group of space symmetry compa-
= d(1-x%) Y(x¥) , where O(Z) is a delta-

Tible with Loreni_:z invariance is the conforuwal group of this

_t .
function, Y/x%?) is arbitrary function. space, i,e. the group yO(nu;'mfn £).
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