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1. Introduction

Ordinary cquations for the particle ficld [1] at the
particle ereryy E — oo and, consequently, m -— O describe
only the fieid with'a mazimum helicity. It is quite natural
to require that equations will describe in the limit B —— o°
a1l the possiblc limiting fields [2]. For instance, at 3 = 1
cguations must also describe four limiting fields with heli-
cities i = %1, 0, -1, +1. : -

In the present work it is shown that for the complete
description of the field 3 = O, m?§ 0 (m < 0) it is necessary
to introduce bose~ (fermi-) vacuum fields describing the Lo~
rentz group representations of class Pu = 0. And from the
requirement of correct description of limit B — < it fol-
lows that in the Einstein equations it is necessary to intrc
duce a cosmological term [3-9] proportional to the square of

bose-vacuun field strength.

2. Field with spin 4 = 1

The field of the particles with spin 3 = 1 describes
the reducible representation of the Lorents group

D(1,0) @ DO, @ D(h%).
3.



In the limit of the particle infinite energy E —= oo and,
consequently, m -~ O the reducible representation falls apart
and we have four limiting fields with helicities J =210,
-1, +1 describing the representations D{1,0) ® D(0.1),

p(%,%), b(1,0), D(0,1), respectively. We can say that the
Lagrangian describes completely the field 2 = 1 only when it
also describes the four limiting fields at E — o» and, con-
sequently, it must contain four independent parametors. With
this additional requirement the Lagrangian is practically de-
termined unambiguoual;( and has the form

i=-_4a_(a1 F/I:'*aa&:)(a’ﬂ*" a*)ir) -
¥ _ *0 v Py
(e a k)@ )
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M
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where F,:‘%(Fmt ié:,) ) :3 = (pr )t
Lagrangian (1) contains four real-valued parameters .

a,a,, m,, my . It is impossible to exclude any of these para-
meters by means of some transformations aince they take zero
values an well. If, for example, parameters q, a, ¥ O then
they can be easily excluded from the Lagrangian by introduc~
ing notations a,Fu., *a, E.: = 3.y 8nd carry on a substitution
mema,a, o If all the parameters are distinet from zero
Lagrangian (1) describes the field 3 = 1% ﬁth mass square ‘

‘maM M, If m, = O the (1) desoribes the field with helici-

Q, q;
ty § =+ 1, and at m, = O describes the field j = 0. If

m, = 0, a,s= 0 ( m, = 0, Q,= 0) the Lagrangian describes the
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field j = -1 (j = +1). Ascuming m, =0, @, = 0 and m, # 0,
Q, # 0 from (1) we she.l obtain the field equation

3F., =0, (2)
and additional conditions

Thus the general solution of eqs. (2), (3) will be F;; = 0,
The result obiained means ihat in the Miuxowski space with
signature ( + -- =) the rield “ilh helicity | = =1 describing
representation (1, 0) does not exist in a free state, i.e.
it is confined. Juiie analogous are the results for the field
j =+ describing representation D(C,1). This result does
not chenge at introducing an interaction.

If we formally introduce current inte the right-hand side
of (2) we shall have _ ’
8 Fu = Ju. (4)
Assuming F,, = Hu = i.l:i” and Jf, z Iﬂ- iK, where H,,, I,W;
K ere the real-valued functions, we shall obtain from (4)

f
the Maxwell equations with the Dirac monopoles.

H, =L ,  @H. ek (5)
From the fact of absence in free state of particles ) = +1,
-1 it follows that fhere is no Lagrangian for the system (5)
which will satisfy the neéessary physical requirements, l.e.
the Dirac magnetic monopoles do nSt exist in free state in.
the Iinkowski space either. ‘

In the Euclidesn space the Lagrangien totally describing

the field 3 = 1 hes the form ‘

[a “Fu) v, (Fus )] (3787 974%) ¢

,F,,, F™ + mq AL A_. (6)



Assuming m, = 0, Q,= O for the field j = -1 we shall have

equations
: v >
9 (Fuy = Fuv)= 0 7
and additional conditions
F/" + E"V = 0. (8)

Thus in the Buclidean cpace the particles wiih helicities

J =41, -1 are not confined bui éxist in free state. If we
introduce, on the basis of (6), the Yang-Mills fields and the
interaction with an external current I m and put m, = 0,
a,=0(m, =0, Q, = 0) we shall have

L=t te (F" ™) (0.4, - B A+ [An, A1)~ 3 tr FEuy -trTu . )
If we put I,. = 0 into (9) then we shall obtain from the Lag~
rangian the usual duality equations. ‘

3. Vacuum fields

The Lorentz grou; representations [10] are subdivided
into four classesm > 0, m = 0, P =0,m< 0. Respective-_
ly physical fields are also livided into four classgs'. The
finite-dimensional representations of the Lorentz zroup ]
D(4,B) are characterized by two nuubers A,B = 0, %, 1, ...
The physical field desc.edbing.representation-D(A,?B) is a
field of particles with helicity J = B-A. In- the virtual
state the spin 4 = A+B should be assigned to the mentioned
particles. These expressions arc valid at A+B ¥ O, The ratios
suggested by Weinberg [1 1] are valid not in all cases. The

above restriction (A+B # 0) is connected with the fozt that
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the field with scalar strength, deac:ribin; representation
D(0,0), belongs to the class P“ = ( and, hence, it is =z va-
cuum field, a field without any particles, so it's no use
speaking of the helicity and spin of such a field.

The field of particles with spin 9 = O describes the
reducible representation D(%,%) @ D(0,0) and at the particle
energy E — 2=  decays into two independent fields describ-
ing representations D(%,%) and D(0,0), i.e. it has two limits
- the field with helicity | = O and the vacuwum field.

The Klein-Gordon equation desc.ribeq the field 9 = 0 not
completely since it does not describe iz= vacuum fieELd in the
limit B - o= ., The Lagi‘a.ngian can coripletely describe the
field 5 = 0 only in the cé.se if it also describes two 1li-"‘
miting fields at E — o= and, hence, it-must contain two ar-
bitrary parameters., This condition is satiafied by the Lag-
rangian _ |

L9 Lm0, - om0, (10)
where ma= m,m, « At m, = 0 the Lagrangian describes the
field with helicity J = 0Oand at m, = 0 =~ the vacuum field
with scalar strength which satisfies equation aﬁ(p = 0 witk
a general solution | = const. The introduced vacuum field
is connected with the .bose-system d =0, ma> 0 and is a
bosa-wfacupxl; field. Thus for a complete descripiion of the li-
wit E —= o=  of the particle field 3 = 0, 'mf> 0 it
is necessary to introduce a bose-vacuum field.l

In the same way one can introduce a femi;-vacuum field

describing representation D(0,0) and belonging to classﬂ, =0,



though connected with the tachyon fermi~-system [12] 3 = O,
m® < o,

It is convenient to divide the Lorentz sroup representa-
tions into two paris. The first part is the fields connected
with the fields m° > 0. They are subdivided into three classes

m > 0, m' «0, P. =0
where m = O corresponds to the fieldstﬂe>-(L m -~ (0, and
eu e 0 ~ to the bose~-vacuum field. The sccond part is connect-
ed with the fields m°< 0 and is divided into three classes

as well i
m® < 0, m" =0, Po=o0

where m =0 corresponds to the fields m®'< 0, m-—= 0, and

P

0 - to the fermi~-vacuum field.

The introduction of bose- and .fermi-vacuum fields may be
considered as & covariant generalization of bose~ and fermi-
vacuums respectively.

Thus we come to a conclusion that the aet of physical
fields belonging to classes m® > 0and m' = 0 will be~¢los—
ed at ¥ —~—= ow only in the case if it is supplemented with &
bose~-vacuum field of class P,:. = O, |

If the Lorentz invariance is fulfilled globally, as it
is thé case in the Minkows: i space, then the phyaical theory
does not depend on the vacuum field strength. But the picture
changes sharply if in the theory the lorentz invariance is
fulfilled locally, as it is the case in the Riemannian space:
in this case the theory =ssentially depends on the stirength
of the bose~vacuwn field.

In the general relativity the action for the field sys-
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tem should be written down in the form

S = Ss + S, + S,
where Sa is the action for gravitation field, S, - for
the bose-vacuum field, S, - for other fields with m® > 0
and m' = O, The ordinary Hilberi-Einstein action does not
contaih & bose-vacuum field and, hence, the set of fields is
not closed at E —~ oo .

Substituting expressions for actions we shall heve
4 L] M 4 @
S=- 5% JRJ?dx +j(¢ af(r_ ‘é""z‘?a)@d"x*f;[,.@dx-(”)
From here follows
1 4
R/"' - -?:9/“ R - 'a"""a %ﬁv (‘Dag ke Tﬂ\’ ’

af“?= O)

wvhere m, = t1, ¥ is the bose-vacuum field strength.

~~
a3
a8 ]

Thus it is necessary to introduce 2 cosmological ierm
A ~4° in the Einstein equations.

The Einstein equations with a cosmological term are equ-
ations which describe in the .Riemunnian spaceé flelds of three.
classes m° > 0, m =0, Bul = O,

In conclusion the author expresses his deep gratitude to

Prof. S.G.Matinyan for useful discussions.



isppendix

The Lagrangien describing the field 4 = % completely

" has the following form

R A ‘ > -
L2 MG R RL A (@.n,r a0, )¥]-m ¢ ¢,
wher Gecti i = 4 ce_ _md '

where progectlon matrices "[1.2" 5 (1+ (5) , mSs aT,T:;
The field 9 = 2 may be described ty the Lagrangien

»

* ® .
= %[aq(uHhv"iﬂHﬂ)'}aa(ﬂHhV-i'J“Hx;)}aaH‘l‘,-

- %[ai(}“Hw ny Hﬁ) t Qe (J" HM tip Ha"'v” aﬁhlw t

1 e b N LI
+8m‘(ﬁ'HMH‘HAH)'ma[hﬂvh 'hh);
_ - N - - M
Waere Hav T H\n\ ) M Hh ) h'JW = h\)_/un h_,u: h and
tilda means a dual conjugation by corresponding indices.

This Lagrengian contains four parameters o, a,,m, m,

and describes four limits i B = oo . If all the parameters

are distinet from zero the Lagrangian describes the field

4 =2with m%: M2 | At m, = 0 (m, = 0) it describes

. o, Q.
the field with helicity j =2 (j =09), and at m; = 0,
Q,=0(m, =0, @, = 0) describes the field j = =2
(j = +2). And the perticles with helicities | = -2 and

j = 12 are confined, i.e. they do not exist in free state in
tﬁe Minkowski space. tu the Euclidean spé.ce these particles
are not cénfined. The resul. does not change when introducing
an interaction. The suggested Lagrangian does not describe
the field 3 = 2 completely. Neither it describes the limit-~
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ing fields | =+ 1, -1, +1.

' Considering fields with the highest spin we came to a
conviction that it is impossibie l’o construct a L.agra.ngian
which would sé.tisfy the necessary physical requirements and
describe completely fields with spins 3 2> ’%’ » i.e. describe
also all kinds of limiting fields at E —» o= and, oonsequent-.
ly, at m — 0 as. well,.

In the Minkowski space particles with helicities j = -1,
+1 at 3 = 1 are confined, but the mentioned particles are
the carriers of the Dirac monopole interection and for i:\his
reason the Dirac magnetic monopoles é.re confined in the Min-

" kowski space as well. Analogously, particles with helicities
j =42, 2 at A = 2 are confined too, but these particles
a:;'e the carriers of the tachyon interaction [7] s hence, the

tachyons are confined in the Minkowski space as well.

1.
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