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ABSTRACT: Strating with the improved coenception of Dirac's
unempty vacuum [1] the easy dependence creating
the fundaments of unification of interactien was
introduced. Using the Einstein's equation of gra-
vitatioen and pDirac's equatien the precedure of
quantisation ef gravitation was cemmitted,

It led te explanation ef the quasiquantum Titius-
Bedy's law and to taking under censideratien
the eenceptien of supersymmetric particles.

The B8-dimensional spacetime was considered conse-
quently with. generalization of tenser eccuring

in ginstein's equation and matrices in pirac's
equatien.

The pirac's eqaution was generalised to describe
aach wvalue of projection ef spin 5:.%‘- ; MgN U{D}*

Intreductien

1.1. puring the last twenty years a lot of interesting
ideas concerning unification of interactions and quantisa-

tions of gravitation eccured.

E.Witten introduced the conception of strings, modes of
oscilatien of which cerrespond with particles, and energy
of these modes correpends with particles [ZJ '

E.witten refered to the kKaluza-Klein Eﬂﬂ:ﬂptiﬂn[%ﬁ].
In his works he censidered the 10-dimensional and 11l-dimen-
sional spaces.

Next M.J.Duff considered the membranes in 1l-dimensienal
spacetime analysing the model of oscilations of mamhranea[ﬁﬁﬂ.

These works were continuation of works from -the turn
of 70th and 80th years, when numerous authers, for example
J.Goldstene analysed even 28-dimensional $pa¢es*[ﬁﬁlﬂ}
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with the tendency te increasing of number of dimensions

occured the tendency te reduction - B.Julia, E.Cremmer ﬁﬁ*Z]

e.witten [4].

This work concerns the B8-dimensional space, which may be
the subspace of, for example, 11-dimensional space.

The author is convinced, that the reality surreunding wus
has more than 4 dimensiens, but values the results of works,
authors of which tend te decreasing of number ef dimensions.

There is ne discrepancy; the space characterized by
smaller number of dimensiens may be ineluded in the space
characterized by bigger number of dimensiems and the re-
sults may be generalized.

The works concerning the 4-dimensiomal spacetime are
worth attention because of this reasen.

The coneeptien of spacetime loops presented in the work
by A.Ashtekar and others hB] is speeially interesting in
centext of quantisatien of gravitatien.

This same auther has advertised in another woerk [hﬁ]the
appearing of negative wvalues of self energy, whieh is used
in this work.

Next Y.Bars in his works [{5’] developed differential
geometry im loops space and made correlation of geometry and
gravitation.

In this werk the cenncetien of geometry and mass and char-
ge was made by enlarging the energy momentum tenser existing
in. Einstein's equation, by adding the tensor component,
ealled charge mass tenseor (Chapter III).

The educed easy dependenee of mass on charge became the
fundament of consideratiens the unification of interactions
(chapter I1I). '

Mereover, in the framewerk of precedure of quantisatien
of gravitation, the pessibility ef inwvestigatien of wave fun-
ctien (in spinar form) in curved multidimensional spacetime
arese (Chapeer III).

This werk is a continuation of wark [&] . The conception
of complex mass, detailly discussed in those work (which mo-
re or less directly had eccured in earlier works UE-!Q] )

was used.



IX

_3_.

The possibilities of further developement of presented

concpetions are described in chapter IV.

Unifiecation of interactions

2.1. The start peint of consideration is the problem of ne-
gative mass eiisting in different physical problems.

And se we have negative values of self energy im quantum
gravity [%ﬁ] which, on the stremnght of equation E=m¢2 cerre-

sponds with negative mass. ctiv
The next known case is negativa’&aﬁs of elegtron in solid

bedy. [20]
The important fact in further consideratiens will be the

negative mass of partieles in pirac's san.[ﬂi]
Let's analyse the equatiaen:
e? = p%e® + m_%e* (1)

from which. we obtain two matrices of energy: positive and

negative
i
2 2 2 _ 4
%ﬁ = :VPE + mc
and in this way we obtain two pessibilities:
2, m,> Q and = ¢, m,<0 (2)
Eg =M 3 M B2 = Mm% 5 M

Analegically we have two cases:

E3 = nn; : mﬂ} 0 and E‘ = mur.:- 3 mu{ﬂ (3)

"Bare" mass m_ 2 may have beth pesitive and negative sign,
the seecond pewer of mass is in bath cases the same.

Let's take the fermula under ecensideratien [21] .

? -ih . oY Gq):

- + diw
2t zmaf U 2t ¥ 2t

- —

2mi

g*(vy) -9 (Ve7)|=°



The quantity:

ih [ Aw - P
5_—,, ; LF:_._E-_..LP_{F__
2mec at ot

ought te hawe the sense of density of probability.

Let's take lP =.Aciu:t

| ik kw
g = 'AAF-(EiUJ)( 2“2) = AA® . (5)

mc

Then

A = [Aj22 o

and ¢ 1is positively determined then and enly then, when
m < Q0 (ecempare the secend and fourth ease in formulas (2)
End (3}}1

This fact means, that it is pessible and even necessary te
unit the conferment of physical sense gon negative mass, and
the pesitive determination ef one particle density eof probabi-
lity.

2.2, |Let's take under consideration the states characterized
by negative energy implicated by seme seolutiens of Dirac's
equation.

The discrepancies which led to ignering the cenceptien
of unempty wvacuum Dirac's, have been removed [i] .

Twe ceupled Dirae's seas for particle and antiparticle
have been introduced, but the conceptien particle-hole has
been converted [i].

The state of vacuum in Dirse's attempt is the state with
all filled levels characterized by negative energy and all
empty levels characterized by pesitive energy.

The excitatien ecauses that particle and hole arise.,

‘The hele may be interpreted either as the sea of parti-
cles with negative charge -e and energy (mass) pesitive
with. one unpepulated state, oer as one particle with pesitive
charge and negative energy (mass).

Sse the quotient charge to mass and the sign of this gquo-
tient charaeterising physical particle, is important.
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The preduct of mass and charge may be taken under considera-
tion, but the quotient exists in the formula:

E = — @& (&)

and has physical meaning.
(E - intensity of electric field, a - acceleration of
the particle)

Let's take the fermula under consideration:
e
= =P

and transforme it te the shape
m

I A

-

and next;
m = (e (7)

on the left side od the formula (7) eccurs mass and on the
right side electriec charge. The coefficient ¢ has the phy-
sical meaning.

In this way the unification of gravitational and electroma-
gnetic interactiens has been achieved.

Mass is pesitive and equal both in the case of electron
and pesitren. So the equation (7) may be written in the form:

n o= ool s ok >0 (8)

The negative mass may be obtained by multiplication of both
sides of equation (8) with the factor -1, and relativistic
dependence - by multiplication of both sides of equatien (8)

1

with: the faetor 5 b, and K absorbs this factor.
vy
1-...-
e

The module in eguation (8) creates the pessibility of inm-
cluding of strong interactiens into procedure of unification
by representation of charges: blue, green, red as the verti-
ces of the equilateral triangle on the complex (number) plane
with the centre of symmetry on the origin of coerdinates.
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In this way vector binding the

origin of coordinates with point
representing the strong charge

has in each case the same lenght,
and complex number describing
strong charge has in each case
this same absolute value.

Figure

In so way, with use of formula (8), the unifiecatiom of inter-
actiems: gravitational, electromagnetic and stroeng, has been
obtained.

The equatienm (8) has the identical, mathematical shape,
as the formula
Eum'ﬁz

unifying mass and energy

and identical mathematical shape as equation [.22]

g = sinQe {9)
unifying the weak and electromagnetic interaction,
(g - coupling constant of weak interactions, e - electric char-
ge, 8§ - cabbibo angle).

NMaturally the weak interactions are included by equation
(9) into equation (B) and in so way ge into extend ef made
great unification.

It is logical that, when interactions are physically equi-
valent, so then the fields of interactiens are physically e-
quivalent, so their sources are physically equiwvalent, teo.
It is the physical essence of the equation (8).

The great simplicity of equation (8) unifying all interae-
tions is its salience.

The existence of topological "magnetic® charge[ﬂ,?ﬂattest
to similar influence of charge and mass on spacetime and
attests their physical identity toe.

The next fact attests more the identical influence of mass
and charge on spacetime.

The bedy with big mass curwves meaningly the trajectory
of photon, but it doesn't capture it,

The body with enough great mass curves the trajectory of pho-
ten so strongly, that it comes near to this body, on the spi-
ral trajectory.
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There is an inte mediate variant teoo. The body with enough
big, but not tee big mass, curves the trajectory of photen so
that it neither comes nearer ner escapes, but moves on the
clesed trajectory around this central body.

The photon is caught, but it dees not fall on the body.

The situastioen of captured by massive centre electromagne-
tie wave (photen) is analogical to the situation of electron
wave skirting the positive centre. (Naturally, in both cases
the waves aren't attenuated, because the lenght of their
arbits is natural multiple of their wavelenghts. In the case
of electron the fact cemes more, the wavelenght is comparable
with the lenght of orbit.)

2.3. Let's notice, that when we aseribe in turn the numbers
n=1,2,3 to interactions: gravitational, electromagnetic
and. strong, then the number of charges of each of these
interactions is equal n and is equal the number of n (de-
gree} roots of unity.

se we have:

m=o QWII ; Q ER, (10)

The formula (1p0) is a genmeralization of the fact, that each
charge has mass. It happeas moreever that none charge is
bound with mass, as for example in the case of photen. Such
mass will be treated as gravitational charge.

Let's diseuss the fermula (1p) fer fellowing interactiens.
Let's introduce the notions of effectivwe mass and absolute
mass , connected and definied by the formula:

®obsolute = Imsffeciye

Let's analyse the sase of gravitation. In this case, the num~

ber of eharges {(poles) n=1 and M bsolute = Meffeetive when

nen+u[a}-

Generally m = ]ml and in this case are included

absolute
both cases when m€ Q0 and m = m, + 1:2

(m is ecemplex number)
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Electremagnetic interactien. Number of peles - n=2.

so  my = ok | e or  my =g{‘—ul

So we have;

th:ﬂ

Generally:

i
q e

(p++ ﬂT)|

my, = o ; 1=0,1 ;TER » deR_ (12)
{l'{}:: 0 = the latest case)

The formulas (11) and (12) apply te electric charge as well
as te hypothetical magnetic one. '

streng interastion. Number of poles n = 3 .

1
i ilws 52T
There are threse charges: c-alT sy Ce+ & (W’ 3 ) ’

i(lf' - %* EET)

c+ e
Generally:
i(ﬁ-+-§- Eﬂ)
m o= o |[C- e e R, ; QER k=0,1,2  (13)

In this case the complex mass is always, even when 1:= o .

The formula (13) may be generalized for any number n (neN)
of peles (of charges).

we have:
i(q:.:'+-ﬁ--2ﬁ')
m'.bkn =|xl {:lr = (14-]
n - number of peles
k - number ﬂf pﬂlﬂ b4 k = n.,i;zit-k-!-
per
Q ER_I_U{D}
Tokn " the abseolute mass of the k-th pele frem the midst

of the greup of n poles (eof n-th interaction).
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The case n=4 corresponds with the hypothetical quark-lepton
interactien with three generalized quark charges: b', g*, r°'
and ome lepteon charge 1 .

so we hawe four charges b', g', r', 1 .

The case n=6 ceoresponds with six charges ef flavour and
the case n=8 describes the eight gluon charges.

The complicated shape of streng interactiens is implicated
by the faet, that the streng interactiens are in reality the
superposition of three nonseparated interactions (n=3, n=8,

n=8) with comparable forces.

The equatien (14) both in general and in particular case
when Q=0 , will play meaning role in further consideratiens
concerning the unification of intnra:ti.n&[ﬁE].

z.4. In the case when v>c¢ (cempare HJ ) the mass becomes
cemplex mass and abselute mass becomes equal complex mass.
The equatien (14) stands then in the form without medule.

All quantities in equation (7) are then expressed by complex

number.

According to the equation (14), the gravitatienal mass,
the electromagnetic. mass, and the strong mass exist.
All interactiens give centribution te mass.

Theugh the electremagnetic and streng charges create usu-
ally the neutral object , they give the contributien to mass
becouse of the medule in equations (8) and (14).

Generally the equation describing total mass of the object
has the shape:

i - describes all imteractiens
j - describes all kinds of charges of certain inter-

actien
k - describes all peles of certain charge

when w 2>c , there is no module in equatien (15).
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The weak interactien. as the compenent of electroweak interac-
tion pessesses sources interacting with another charges (sour-
ces).
Generally, the principle of conservation of energy may be
written. in the shape:

Z %y ¢ loj = & = const (16)
i

The energy is a linear combination of meodules of charges.

The kinetic energy is absorbed in the formula;

2
m c
Ek = El
v
1 = —
CE
1
and facter = : is absorbed by coefficient ({ in equa-
2
W
t-—3
c

tioens (7) and (B).

In turn, the petential energy, in an attempt of mass treated
as charge, corresponds with energy-mass of quantum of field
in the procedure of quantisatien of field.

Let's discuss the case of mass equal zero.
Let's analyse the formula:

m 2 (17)

A

1 = ——

L]

1f v =1¢ , then on the right side of (17) we have undeter-
minated symbul-%%, which cerresponds with any
value of mass, in the case of phetons, expres-

hy
sed by the formula: m = ':2 i VER, -
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If m_=0 and m =0 , then wv<c or wv>c or even v= 0.
or v expressed by complex

number.

In the case of equatiens (7) and (14) m =0 means, that o # 0 ,
and Q = 0 ,
or =0 and Q any number.

The case of mass described by generalized qua-
ternion will be discussed in one of the next wurks.[?ﬁj

Quantisation of gravitatioa

3.1. The equivalence of mass and charge described by formu
las (7) and (8) must have consequences in General Relativity

too.

particurarly charge equivalent mass must give the contri-
bution into energy-mementum tensor, which leads in censequen-
ces te modification of Einstein's equatien.

1 8Tk
Rik = 2 93kR = Ty i (18)

Rip = the cemponent of rRiceci's tensor

ik ~ the cemponent of metric tensor

Tie = the component of energy-momentum tensor

The contributien of charge te energy-mementum tensor is taken
under consideration by introduction the generalized energy-mo-
mentum tensor, which is the sum of (hitherto existing) energy-
momentum tensor £ and mass-charge Q .

So we have:

To= Q+E (19)
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or analogical equation fer components of tensor
Teik = Qi * &k (20)
and on the right side of equation (18) the cehponent of ten-

sor Tﬁik expressed by formula (20) exists now.

The equatien (20) unifies interactions toe and the mathe-
matical strueture of Einstein's equatien is conserved.
Naturally, the tensor Q must be symmetric.

We construct now the tenser Q@ in the following way:

e =

L

Q = a3 a5 93 (21)
a a3
Y

we analyse matrix. 4x4. we place the mass (the only pele
of grawvitational charge) into the highest pesition of first
column.,

The first pole of electric charge is placed into the
highest position of second columm and the second pole of
electrie charge is placed into the fellowing lower position
of the same column.

The fellowing position of the third column (starting
with the highest) are filled with the pesles of charge of

strong interaction : qf, qg, qg .

Analogically the feurth column is filled with poles of

hypothetical, generalized quark-lepton interactions: qi, qg,
5 3
q;? q4 *
we have:
Qi = qi 1 = 0,1,2,3: k = 1,2,3,4; i=1+1
qi are generally the functions describing the spacetime

contribution. of I k-th charge.
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when wv<c , the functions qt must have been taken under

consideratien with medule.

when wv»c¢ , the functions qi may have cemplex values,

what leads in consequences to appearing of
complex components of tenser gy, and Rjk

existing in equatien (18).

It means the doubling of the Einstein's equation ta the
number 20.

It corresponds with the results of M.:.nuff[;?] where the
complex tensor of curvature appears.

The curvature of space-time imduced by mass of sources
of other interactiens (electromagnetic and strong and...}
becomes integral part of the structure.

The equivalent of mass and charges results not only
from equations (7) and (B) but exists in the structure of
tensor Q, tea.

The mixing of interactiens is bound with it, that
these same functions appearing im curvature temsor Ry,

and metric tensor g,, are connected both with mass by

cemponent of tenser £ and with charge of some interac-
tion by the component of tensor Q . The consequence of
this fact is the increased knowledge about relatiens be-
tween gravitatiemal, electromagnetic and streng interac-

tian .

3.2. Let's write pirac's equatien with the shape:

(111,3}‘3#_-{3%}4; = 0 (22)
Y- 4 spiner
E‘*‘"’,[}, - Dirac's matrices 4x4
In our attempt m_ 1is mass matrix 4x4 toe. The mass matrix
appeared earlier in the work [‘i?..r 2‘3]
in our case it is matrix of effecive mass signalized

already in the work [1] describing the effective interac-
tian between object and arrangement.
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The component of effective mass matrix is defined

o[ 2%€¢ \7?
myg = R ij=1...4 (23)
k. Ik
177
miy mey be complex number.

Naturally, the effective mass tensor is symmetric.

The gemeralized tensor of energy-mementum describes the
interaction of objeets and arrangement teo, and the cemponents
of this tenser have the physical sense of mass.
so it may identify the effective mass tensor with generalized
energy-momentum tensor.

Se Dirac's equation has now the shape;

iﬁa"ua,_u Y =PT Y (24)
and using the equatioen (18) we obtain
iﬁxf"‘apw =OR {Rik'- gk Rl y (25)
4
0= %

Instead of generalized energy-momentum tensor, the Einstein's
tensor (equal te it) has been put into pirac's equation.

In this extremely easy way the quantisation of gravita-
tion has been achieved. The essence of idea leading te selving
of this fundamental problem is the interpositiemn of one equa-
tien into the other!

The carrectness of such procedure is suppoerted by the fact,
that the effects described both by General Relativity and
by quantum mechanics, appear in neutrom stars.

we take next the potential of external interactions under
consideration and write equations(24) and (25) with. the sha-

pe:

1h5"'aﬁw + VY = [}hTGlF (28)

ihyMauy + vw = 9B (Ry - 95,R) ¥ (27)

Vv - 4-petential
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In. this way all interactioms appear in Dirac's equation.
They are introduced nom imto this equation not. only by 4-poten
tial, but by the effective mass tensor, which is equivalent to
generalized energy-momentum tensor including the charges of
all interactions.

The equatiens (28) and (27) connect classical and guantum
descriptions and make pessible connection of wave function
with topology of space-time, and descriptien of the quantum:
effects in. curved space-time.

The existence of twe types of potentials = an external
4-potential v and cempenents of metrie tensor g,, (each of

these components have the sense of gravitational field) =~
- makes pessible to explain the quantum Titius-pode law.

The Titius-Bode law informs, that the distance of the n-th
planet from the sun is expressed by the formula:

r, = a8+ b 2" n - natural number (28)

This dependence 1is strictly quantum and shows the existen-
ce of quantum effects created by potential Vv im gravitatio-
nal field.

The shape of Dirac-Einstein's equation (27) makes possible
te explain this phenomeneon, what 1is the succes of this at-
tempt.

It is possible to connect in similar way ginstein's and
gschrédinger's equatians[i?}.

3.3. According to the considerations in chapter 1I, mass-char

ge tensor (or generalized energy-momentum tensor) must have

been described by the matrix 8xB, because the 6-pole flavour

charges or 8-pole gluon charges have been considered.

It cerrespends with mass matrix 8x8 introduced by E.Cremmer ﬁ&ﬂ
ceinstein's equation can be easily generalized for the ca-

se of 8 dimensiens.

The dimension of metric tensor is equal to number of dimen-—

siens of the uyniverse.

Next the dimension of metric tensor must be equal to dimen-

sion of generalized energy-momentum tensor.

iy may be described by 8-dimensional matrix.
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In. the equation:
2 Fik 2 [_‘11

. - 1 m m 1
fik = ——— -t 4 Pim = U1 | Ia
dx 2 X

the identical procedure of summation may be done by the as-
sumption that all the indicators have the values from set
A = {1,2,3,...3} :

The identical situation occurs in the case of equation

M 1 im [ °9%m 981 29
k1 = 2 9 + =

Bxl B:k ax™

The calculatien
R = gik Rk
may be done, when i,k ¢ [1,2,..:} toe.
Energy-momentum tensor

E.j_k={F’ +Ei#iﬁ1€hpgik
may be generalized for the case of 8 dimension.

Einstein's equatien in 8-dimensional Universe cerresponds
with 8 dimensions described im the unrk,lhﬁ], and with 8 di-
mensional mass matrix (8x8) occuring in the werk by E.Cremmer
[?ﬁ], and with 8 dimensional matrix of energy existing in the
work by E.Kane [31], too.

It is easy te construct pirac's matrices Bx8.
similarly 8-potential and 8-wave function may be introduced.

Four upper equations correspond with particle and antipar-
1

ticle with spins;-% and -5

Four down equations correspond with particle and antipar-
ticle with spins +-%- and ——%- beeing supersymmetric
equivalent of particle with spin 1.

1

(Supersymmetric equivalent has spim lower hy-E-)
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In this way the unification of interactions and quantisa-
tion of gravitation have been bound with the idea of supersym-
metry at the cost of increasing of number of dimensioms of u-
nivers. 1In the light of the latest numerous works
however it seems to be necessity.

The multiplication of Dirac's equations because of super-
symmetry correspends with Bx8 mass-charge tensor including
6 and 8-pole charges (and pessibly others).

3.4. The in Dirac's equation occuring supersymmetric equiva-
lents of particles with another 5pin.than-% suggest the ne-
cessity of enlargement of formalism of pirac's equation on

the spins different than % .

It is worth to generalize Dirac's equation, because it
contains the relativistic effects and may be used to descrip-
tion of particle with spin in any field of foerces by con-
nectien with Einstein's equatiom.

It is easy to notice, that pirac's equation describes
both system and subsystem and then system is described in
equation by external petential v, which in general case may
be matrix too.

such situation occurs in the case of nucleen where Dirac's
equatien may be written bath for whole nucleon and for each
of creating it quarks.

pirac's equation may be easily generalized for the case

of any wvalue of spin s= % (me N U {D}}.

The situatien of each m is the same like in the case of
m= 1 [s=%} , the only difference is different complet of
pirae's matrices fer each value of m .

In the general case the cellular shape of generalized
pirac's equation occurs.



For each value of
4 describe particles and antiparticles with spinﬁ-% and uﬂg-,

oy E’i /2

*2

nm;i
En/2

Vo2
A2

B2 /2
Rz | P32
R4 |Pay2
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K ﬂsgz]

Dirac's oeperator for spin

rix 8x8.

corresponding with

generalize

8-spinor

pirac's operater creating different shapes of Dirac's

matrices.

Y12
Y22
Y32
Ya,2
¥s 2

um;i
energy-momentum teénsor.

in the shape of mat-

Einstein's

m-, 8 pirac's egquations eccur .

tensor equal

- complex number (for any m) which multiplies each

and 4 next describe supersymmetric equivalent af particle

with spin

m+1

supersymmetric particle has an antipar-

ticle too, and beth can exist in twe spinal states %-and ~

Each particle existing in the spinal state 3

in the spinal state -% ;

k = natural number.

n<m

such case is described by Dirac's

The necessity of introduction of supersymmetric particles

if

m>a ;

naturally m=-n = 2k

equatien fer é%

is seen very clearly in the case of spin o .

There is the spinal degeneratien: spimors

cerrespond with particle and

cerrespond spinors

0

1
o
O

and

antiparticle,

=000

00O

and

but with

may exist

o »O o |

what de

(29)
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And. here the place for supersymmetric particles occurs.
The supersymmetric particles with spin 0 are supersymmet-
ric equivalent for particle with spin %—.

3.5.

The Dirac-Einstein equation can be generalized yet differen-
tly., It is necessary to answer the reproche that quantum
electrodynamics describes quantum effects the best,

Really, the Rarita-Schwinger equation is the most general

quantum equation

MVRE
€ D = 0 30
The Rarita-Schwinger equation is the many member Dirae equa-
tion.
In each member there is the operator Dg = Dy - mg (31)
mg = M+ T +Q (32)

M - mass matrix
T = energy-momentum tensor

Q - mass-charge tensor

(2) and (3) introduce the geometric effects by the Einstein
equation, so the procedure of quantisation is the same as

in the case of the Dirac-Einstein quantum equation.

Eaech member has different members deseribed by the equation 3).
The generalization of the case of 8 dimensions is identieal

as in the case of the Dirac-Einstein equation.

This ranges the numbers 1...8 .

The gravitational Rarita-Schwinger equation may be obtained

from the infinite number of squares (of a chequered pattern) -

each of them cerrespends with certain spin.
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3.06. Dirac's matrices have to obey two conditions:
2

i =1

[K’i* Kj] = 28 (33)
The second condition may usually obtain easier shape:

Kixj = 0 for 1 # 3 (34)

So we have twe characteristic features of Dirac's matrices,
norma and ortegonality, characteristic for wave function too.

we will next notice, that the origimal procedure of formu-
lation of Dirac's equatien treats pDirac's matrices as genera-
lization of number E3ﬂ], then we obtain that pirac's ma-=
trices obeying conditions (30) and (31) may be interchanged
by Dirac's matrices

= o
and we define module of the preduct of matrix and number:

llaall = jo|a° (35)

a - complex number, 13{- its module

In this way we are able te describe the faet that pDirasc's
matrix has the character of wave functien in such a sense
that the multiplication by complex number with module 1
doesn*t change norma and ortogonality.

Really: when h"iz =:|'_ , then:

19

:5’12 = Kiz =I_

ig; Yy - i “iipjﬂ'i!'j _

Ei?ifi

and when ELE} = 0 , then Eiin*E
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All Dirac's matrices in certainccell of equation. (29) must
have been multiplicated by the same factor “j = e'f Ij .

The purpctse of this work is not calculatien of eachqmj .

3«7, Quantisation of gravitation described with Dirac—-gin-
Stein equation explains at once problem of spin and negative
self-energy in quantum gravity. It may be used to description
of particle or system with each spin or system composed of par-
ticle with different (any) spins.

We pay great complication by the solving of Dirac-ginstein
equation for great beauty and simplicity of idea.

Iv
Recapitulatien.

4.1. The equations (7) and (8), which are the main idea
of unificatien of interactioms don't express the idea too
easy. The simplicity is an argument supporting after all.

The equations with the shape m = ® q occure moreover
in other works.

H.J.Duff'[ﬂﬁinnnsidnrs low-energetic four-dimensional hete-
rotic strings corresponding with p-branes (p=0,1,2) characte=-

rized by mass of unit of p-volume M and topolegical "mag-

p+1
netic" charge gp+1 .

Authors consider situation when
FR Hp+1 = gp+1

GW.gibbons and H.J.Pmrry[fﬂlanalysa an infinite ladder of elemen-
tary states with mass m ~and charge e bound by dependence:

n
'1§*k m, = e_
and analeogical sequence of soliton state with mass’ﬁﬁ
and magnetic charge g, conncected by analogiecal equation

{Eikfah = 9,
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Moreover in the work by M.J.puff and J.%.Lu EZ{I the same
equatien binding electric charge with mass

e = {E’k m

occurs at the attempt of description of compactification con-
cerning the conversien of particle in p=1Q to p=4 dimensions.
M. J.Duff [34:[ uses equations (7) and (8) in the farm

mENQE » too.

Nevertheless all mentioned authors didn't notice the general
character of amalysed equation.
It had not been interpreted in the full sense with all conse-
quences for unification of interactions.
The trial of enlargement to other kinds of charges had not been
undertaken.

It is worth to add, that equations (7) and (8) had been ob-
tained in this work totally differently than in cited works
and here the start peint was Dirac's conception of unempty
vacuum.

The presented conception of quantisation of gravitationm
does not impairs the efforts of other authors.
I agree with idea reflected in the work by M.:.Duff[}f] that
Reality may be described by plenty of theories perhaps.

We can net exclude, that befere the discovery of one, most
general theory, we ought te know plenty of theories.

The way to unity is variety.
Variety is manifestation of unity.

4.2. This work is an introduetion to further investigation.
First of all it is necessary to bind conceptiens from this
work with results of: A.&shtekar, v.Bars, E.Cremmer, M.J.Duff,
J.Goldstone, E.Witten and others.

The exploratien leading in this direction will be the sub-
ject of next werk [35] 5

Mereover it is worth to generalize Schrddinger equation
in. the case of more dimensions, whieh will be described in
the work [2i|and to bind the conceptions presented in this text
with conceptions showed in previous works: [i] and ]:36] .



It is necessary to inrestfggte the structure of unempty
vacuum and the effects bound with it, what will be done in
the work [26].

The refering to periodic structure of space-time appearing
in the work by M.J.0uff will be especially interesting.

It is necessary to consider numerous cases, when number of
dimensions eof Univers is bigger than 4, for example 10,111,286
and. to investigate what consequences an attempt frem the pre-
sent werk implicates, where number of analysed dimensions is
equal 8 .

Author is convinced that real space has more dimensions
than 4.

It is worth to consider the situation, when the components
of energy-momentum tensor are described with quaternions or
generalized quaternions.

An attempt presented in this work is one from many attémpts
to problems of unification of interactioens and quantisation
of gravitatien.

Its advantage is simplicity and compactmess. pPresented results
create new challenge of binding of these ideas with other con-
ceptions of unification of interactions and quantisation of
gravitation.

In this work the problem of unification of interactions has

been solved, which Einstein had not time to do.

What is more, the pattern of unification of all interactions
has been created, so as the Mendeleev's table contained the
not yet discoverad elements.

Parallelly, in purpose to realize this task, the guanti-
sation of gravitation had to be made, and so the controverse
Einstein against Bohr has been solved. Einstein was right,
because quantum mechanics is not the final theory, but Bohr
was right, too, because this theory is wvaluable (it contains
the "healthy" nucleus - the Dirac equation).

This work, together with few other works by this author,
(for example[ﬁ]nr @ﬁh, creates a new vision of physics but
based strongly on the foundation created by de Broglie, Dirac,
Einstein, Maxwell and implicated in the logical way by earlier

accepted ideas.
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