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1. Introduction

Ordinary equations for the partislo Mold [1] at tk«

particle energy S —- л=> and, consequently, m —- О describe

only the £iel3 with'a maximum helicity. It is quite natural

to require that equations will describe in the limit E — °<»

all the possible limiting fields \2\. For instance, at 4 • 1

equations must also describe four limiting fields with heli-

cities j s ii, o, -1, +1. «r

In the present work it is shown that for the complete

description of the field 6 e 0 , m . > 0 ( m < O ) i t i s necessary

to introduce bose- (fermi-) vacuum fields describing the Lo-

rentz group representations of class Pj* a o. And from the

requirement of correct description of limit Я —*• °° 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-vacuum field strength.

2. Field with spin 6 = 1

The field of the particles with spin 4 = 1 describes

the reducible representation of the Lorenta group

D I 1.. 0 ) <$_.P(O,1) ©
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In the limit of the particle infinite energy В —- <*» and,

consequently» m-*> О the reducible representation fall* apart

and we have four limiting fields with helicities j « + 1, 0,

-1, +1 describing the representations D(1,C)0D(O.1),

D(X,%)> D(1,0), D(O,1), respectively. We can say that the

Lagrangian describee completely the field й • 1 only when it

also describes the four Uniting fields at E - * < » and* con-

sequently, it must contain four independent parameters. With

this additional requirement the Lagrangian is practically de-

termined unambiguously and has the form

where p
 S

J

Lagrangien (1) contains four real-valued parameters
 ч

a
«»

a
*>

 m
i»

 т
г • **

 i s
 impossible to exclude any of these para-

meters by means of some transformations since they take zero

values ae well. If, for example, parameters а,, а, + О then

they can be easily excluded from the Lagrangian by introduc-

ing notations п.,г
М¥ * GLgfyyy'jyay and carry on a substitution

m,-* m, a, a, • if ^11 the parameters are distinct from zero

Lagrangian (1) describes the field 6 « 1 with mass square

"m\—'-2a. . If mtm о the (1) describes the field with helici-

*У j • i
 1
»
 апЛ

 at m, • 0 describee the field j • 0. If

m
e
 я 0, a £» 0 ( ш г

 » 0, a, • 0) the Lagrangian describes the
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field j « -1 ( j =+1). Assuming т
г e
O, a£ = О and m, 4 &,

Л
л
 4 0 from (1) we 3htxl obtain the field equation

э" £;. о, (г)
and additional conditions

fc -o _ <3)
Thus the general solution of eq3. (2), (3) wiJl be F^ = 0.

The result obtained means that in the Mimrowski space with

signature ( + — -) the i'Lolu "-i^iT. helicity j • -1 describing

representation 2(1, 0) does not exist in a free state, i.e.

it is confined.. Quite analogous arc the results for the field

j « + 1 describing representation D(C,1). This result does

not change at introducing an interaction.

If v/e formally introduce current into the right-hand side

of (2) we shall have

Э* fc = J/. . (4)
Assuming F/, = H^v * iH^ and J^-l^-lK^ where H»

tf
 , 1 ^

K* are the real-valued functions, we shall obtain from (4)

the Harwell equations with the Dirac raonopoles.

Prom the fact of absence in free 3tate of particles j = +1,

-1 it follows that there is no Lacrangian for the system (5)

which will satisfy the necessary physical requirements, i.e.

the Dirac magnetic monopoles do not exist in free state in

the Minkowaki space either.

In the Euclidean, space the Lagranglan totally describing

the field 3 * 1 has the form



Assuming m
e
 a 0, а

г
 = 0 for the field j a -1 we 3hall have

equations

and additional conditions

F + $ = 0.
'/IV '/«V

 V
 '

Thus in the Euclidean space the particles with helicities

j = +1, -1 ar« not confined but exist in free state. If we

introduce, on the basis of (6), the Yang-Mills fields and the

interaction with an external current 1̂ , and put /п
г
 » 0,

&,« 0 ( Ш
г
 т О, а

г
 - 0) we shall have

If we put J s 0 into (9) then we shall obtain from the Lag-

rangian the usual duality equations.

3. Vacuum fields

The Lorentz group representations [10] are subdivided

into four classes rn > 0 , m =0,f^ « 0, m
a
-< 0. Respective-

ly physical fields" are also divided into four classes. The

finite-dimensional representations of the Lorentz group

D(A,B) are characterised by two numbers А,В «О, й,_ 1, ...

The physical field describing representation D(A3) 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 are valid at A+B t 0. The ratios

suggested by Weinberg [ii] are valid not in all cases. The

above restriction (A+B 4 0) is connected with the fact that



the field with scalar strength* describing representation

D(0,0), belongs to the class Pu = 0 and, hence, it is a 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 4 *= 0 describes the

reducible representation D0£,%)© D(0,0) and at the particle

energy E -* °° decays into two independent fields describ-

ing representations D(%,%) and D(0,0), i.e. it has two limits

- the field with helicity j s 0 and the vacuum field.

The Klein-Gordon equation described the field 3 = 0 not

completely since it does not describe the vacuum field in tnt

limit E -».oe . The Lagrangian can jonpletely describe the

field 6 ш О only in the case if it also describes two li- "

miting fields at E -—<=»=» and, hence, it nust contain two ar-

bitrary parameters. This condition is satiafied by the Lag-

rangian

«2Г-<Р%<Р-£"1,<ГЧ- ~™-г^> (Ю)

where щ* = m, m
8
 «At т

г
 « О the Lagrangian describes the

field with helicity j • 0 and at m, ж О - the vacuum field

with scalar strength which satisfies equation Э^ <f » 0 witi

a general solution If _= const. The introduced vacuum field

is connected with the bose-system д ж 0, m > о and is a

boae-vacuum field. Thus for a complete description of the li-

mit E —•• «=•*» of the particle field 5 в О, т
г
 > 0 it

is necessary to introduce a bose-vacuum field.

In the same way one can introduce a fermi-vacuum field

describing representation D(0,0) and belonging to class 9^ «0,



though connected with the tachyon fermi-system [12] 5 * 0 ,

™8< 0.

It is convenient to divide the Lorentz £;roup representa-

tions into two parts. The first part is the fields connected

with the fields m a > 0. They are subdivided into three classes

m* > 0, m' « О, Рр в О

where ж = 0 corresponds to the fields m > o, m ~—"Q
t
 oxid

P в 0 - to the bose-vacuum field. The second part is connect-

ed with the fields m <г О and is divided into three classes

as well

in* < 0, m" « 0, Pp » 0

where m =. 0 corresponds to the fields m
2
 '-< 0, m -*• 0, and

p" а о - to the fermi-vacuum field.

The introduction of bose- and feral-vacuum fields may be

considered as a covariant generalization of bose- and fermi-

vacuums respectively.

Thus we come to a conclusion that the set of physical

fields belonging to classes «n ?• 0 and m' » 0 will be clos-

ed at E —- oo only in the case if it is supplemented with a

bose-vacuum field of class P/u • 0.

If the Lorentz invariance is fulfilled globally, as it

is the case in the Minkowsii space, then the physical 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 %a the case in the Riemannian space:

in this case the theory essentially depends on the strength

of the bose-vacuum field.

In the general relativity the action for the field sys-



teffl should be written down in the form

where So ie the action for gravitation field, S
v
 - for

the Ъоае-vacuum field, S
m
 - for other fields with m

e
 > 0

and m' • 0. The ordinary Hilbert-Einstein action does not

contain a boae-vacuum field and, hence, the set of fields is

not closed at В -*•«».

Substituting expressions for actions we shall have

(12/

Prom here follows

^ i

Эуи <f s О ,

where m
e
 » +1, 4* is the bose-vacuum field strength.

Thus it is necessary to introduce a cosrr.ologic -,I torm

Д «v̂ f in the Einstein equations.

The Einstein equations with a cossaologicra term are equ-

ations which describe in the Rieraannian space fields of three

classes m
2
 > 0, m' = o, f̂L • 0.

In conclusion the author expresses his deep gratitude to

Prof. S.G.Hatinyan for useful discussions.



Appendix

The Lagrangian describing the field 6 = % completely

has the following form

where projection matrices n
 s

 ~ M + у ) т
г
= --

1
?'

l1>a
 ^

 x
 ' а, а

г

The field 6 = 2 may be described tj the Lagrangian

where-j» H^ = - j, H,, , ̂ H j » ^ H» , h.^ = K
O j u
, ĥ ,= h.

tilda means a dual conjugation by corresponding indices.

This Latjrangian contains four parameters а, ,<Х
г
, ̂i, "г

г

and describes four limits at В -*• о© . If all the parameters

are distinct from aero' the Lagrangian describes the field

4 = 2 with т
г

=
 _HLi_2k . At т. я 0 (m, = 0) it describes
a, a

e

the field with helicity j » + 2 ( j • 0), and at m
&
 = 0,

а
г
 = 0 ( т

г
 s 0, Q.

1
 = 0) describes the field j = -2

(j = +k). And the particles with helicities j = -2 and

j = i2 are confined, i.e. they do not exist in free state in

the Minkowski space. In the Euclidean space these particles

are not confined. The result does .not change when introducing

an interaction. The suggested Lagrangian does not describe

the field 6 = 2 completely. KeA.th.er ife.iiss&ribes the lirait-
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ing fields j « +, 1, -1, +1.

Considering fields with the highest spin we came to a

conviction that it is impossible -to construct a Lagrangian

which would satisfy the necessary phyeical requirements and

describe completely fields with spins 6 ̂  — , i.e. describe

also all kinds of limiting fields at Б -*• ©e> and, consequent-*

ly, at m —- 0 as well.

In the Minkowslci space particles with helicities j « -1,

+1 at i в 1 are confined, but the mentioned particles are

the carriers of the Dirac monopole interaction and for this

reason the Dirac magnetic monopoles are confined in the Min-

kowski space as well. Analogously, particles with helicities

j • +2, -2 at 6 = 2 are confined too., but these particles

are the carriers of the tachyon interaction Г71 , hence» the

tachyons are confined in the llinkowski space as well.
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