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Abstract

An event with positive energy transfers this energy photons which
carries it on recorders observers. Observers know that this event occurs,
not before it happens. But event with negative energy should absorb
this energy from observers. Consequently, observers know that this event
happens before it happens. Since time is irreversible then only the events
with positive energy can occur. In single-particle states events with a
fermion have positive energy and occurences with an antifermion have
negative energy. In double-particle states events with pair of antifermions
have negative energy and events with pair of fermions and with fermion-
antifermion pair have positive energy.

1 Introduction

Let t, x1, x2,x3 be real numbers, and let x := (z1, z2, x3).
Let A be some pointlike event.
Let ¢(t,x) be a 4 x 1-complex matrix such that

! (t,x)¢(t,x) = p(t,x) (1)

where p(t,x) is the probability density of A.

Let! p(t,x) =01if ¢ > 3¢ and/or |x| > F¢.

In that case ¢(t,x) obeys some generalization of the Dirac equation [1]. The
Dirac equation for free fermion does have the following form:
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In this case operator ﬁo is the free Dirac Hamiltonian if
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Let k be a vector (kq, ka, k3) where ky are integer numbers and let
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where n is a natural number.
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In that case functions e; (k)(2¢/h)3/2 exp(—i(h/c)kx) and ez (k)(2c/h)?/? exp(—i(h/c)kx)
are eigenvectors of Hy with eigenvalues (+hw(k)), and functions e3(k)(2c/h)3/2 exp(—i(h/c)kx)
and ey (k)(2c/h)3/2 exp(—i(h/c)kx) are eigenvectors of Hy with eigenvalues (—hw(k)).



2 Single-Particle States

Let $ be some unitary space. Let 0 be the zero element of $. That is any
element F' of §) obeys to the following conditions:

0F=0,0+F=F,0F=F, 0" =0.

Let 0 be the zero operator on §. That is any element Fof obeys to the
following condition:

0F = Oﬁ, and if b is any operator on §) then
0+b=b+0=0, 0b=050=0.

Let 1 be the identy operator on ). That is any element Fof§ obeys to the
following condition: R

1F = 1F'=F , and if b is any operator on §) then
16 =01 =b.

Let linear operators bs x (s € {1,2,3,4}) act on all elements of this space.
And let these operators fulfill the following conditions:

ho\? =
{b;ku bs’,k’} = b;kbs/,k/ + bs’,k’b;k = <27TC> 5k,k’5s,s’]-a

(bt bor e} = boscborser + b bk = {01 bl 1o | = 0.

Hence, R
bexcbsc = b 1 b1, = 0.

There exists element ﬁo of $) such that ﬁgﬁo = 1 and for any b; x: bs’kﬁo =0.
Hence, ngl K= 0.
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And these operators obey the following conditions:

ws (X) Fy= 67 {’l/Js (X) 7ws’ (X/)} = {1/12 (X) ,'1/1;(/ (X/)} =
Hence,

s (%) Yo (x') = 0f () 0], (x) = 0.

Let

4
U (t,x) = Z o (t,x) 0! (x) Fp.

These function obey the following condition:

U, X)W (t,x) = ¢ (t,X) o (t,x)6 (x —x).

Hence,
/dx’ Ut (8, %)W (¢, x) = p(t,x).

Let a Fourier series of ¢; (t,x) has the following form:

4
pr 00 =30 Y e (.0) s (p)oxp (-izpx).

p r=1

In that case:
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If R
Ho (x) := ¢ (x) Hoy) (x)

then H (x) is called a Hamiltonian Hy density.
Because

Fog (1,%) =15 (1,%)
then 9
/dx’ “Ho (X)) (t,x) = iE\I/ (t,x).
Therefore, if
H:= /dx' - Ho (x)

then H acts similar to the Hamiltonian on space §).

And if _ -
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then Ey (ﬁ()) is an energy of ¥ on vacuum fo.
Operator H obeys the following condition:
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This operator is not positive defined and in this case
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This problem is usually solved in the following way [2, p.54]:
Let:
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The first term on the right side of this equality is positive defined. This term
is taken as the desired Hamiltonian. The second term of this equality is infinity
constant. And this infinity is deleted (?!) [2, p.58]



But in this case dr,kﬁo #* 0. In order to satisfy such condition, the vacuum
element Fj must be replaced by the following:
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And condition (3) isn’t carried out.
In order to satisfy such condition, operators 1) (x) must be replaced by the
following:

Vs (X) = ¢ (x):=

= i(br,kem (k) exp (—i};kx) + dyxevy (K) exp (iikx)).

k r=1

Hence,

=)
1

[0 =[x ol () Hoo (x) =
- () S0 Y (s ).
k

r=1

And again we get negative energy.

Let’s consider the meaning of such energy: An event with positive energy
transfers this energy photons which carries it on recorders observers. Observers
know that this event occurs, not before it happens. But event with negative
energy should absorb this energy from observers. Consequently, observers know
that this event happens before it happens. This contradicts Theorem 3.4.2 [3].
Therefore, events with negative energy do not occur.

Hence, over vacuum ®( single fermions can exist, but there is no single
antifermions.

3 Two-Particle States

A two-particle state is defined the following field operator [4]:

| 9 (x) s, (%)
1/)51782 (X’y) T ¢51 (y) ¢52 (y)

~ o2me\® /-~ ~

In that case:



where

% (0] o] s —pbr)
(4l bl b, )
+ol (=p) vj (k) ef (k) e (p) X
% (0] s s ibrp) +
(~bhp! s rbrp ) }

+ rpd;,
and
. 2 2
Hy o+ =) Y @d+w®)) ) x
k p r=1j=1
{0} (=) vy (<) v} (k) v, (~p) x

x (—df ] sy p) +
(—f o] s xclr, )

=P ),—

+
+el (k) e (p)el (p) e (k) x
x (4] 1l pbiscbrp ) +

+ (+0] bl absabr) -

If velosities are small then the following formula is fair.
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Therefore, in any case events with pairs of fermions and events with fermion-
antifermion pairs can occur, but events with pairs of antiftrmions can not hap-
pen.

4 Conclusion

Therefore, an antifermion can exists only with a fermion.
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