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Chromes of quarks are changed under the Cartesian turns. And the Lorentz’s trans-
formations change chromes and grades of quarks. Baryons represent one of ways of

elimination of these noninvariancy.

Introduction

According to the quark model [1], the properties of
hadrons are primarily determined by their so-called valence
quarks. For example, a proton is composed of two up quarks
and one down quark. Although quarks also carry color
charge, hadrons must have zero total color charge because
of a phenomenon called color confinement. That is, hadrons
must be “colorless” or “white”. These are the simplest of the
two ways: three quarks of different colors, or a quark of one
color and an antiquark carrying the corresponding anticolor.
Hadrons with the first arrangement are called baryons, and
those with the second arrangement are mesons.

1 Cartesian rotation

Let « be any real number and

X 1= Xo,

X1 :=x; cos (@) — x sin (@) ;

X, = xp sin(@) + x, cos (@) ; (1)
Xy 1= x3;

Since j4 is a 3+1-vector then from [2, p. 59]:

Jro = —¢'B%,
B o= ¢ (B cos(@) - P sin(@) g ()
S = =" (B sin (@) + B cos () ¢;
Jaz = eV
Hence if for ¢’:

Jho = —¢BY,
Jag = ¢ B
Jan = ¢ B¢
Jas =" BB,
and
¢ =Un(@e
then
ﬂ[O]
B cosa — B sine;

BHcosa+pMsine;  (3)

ﬂ[3] .

Ul, @B (@) =
Ul @)U (@)
U, (@B U2 (@)
Ul , @pU 5 (@)
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from [2, p. 62]: because

pa=¢o=¢"¢,

then
Ul,@Uia (@) =14,
If N N
Ups (@) = cos = - 14 —sin = - 1112
2 2
ie.: 1
e 0 0 0
0 € 0 0
U = g
12(@) 0 0 e
0 0 0 e

then U » (@) fulfils to all these conditions (3), (4).
Then let

.
X = X0,

x1 cos (@) — x3sin (@),

=
Il

Xy 1= X2,

Xy 1= xp sin (@) + x3 cos (@) .

Let
Uy (@) := cos a. 14 — sin a -,8[”,8[3].
’ 2 2
In this case:
cos %a sin %a/ 0 0
—sinia cosia 0 0
Uis(a) = | .
0 0 cosya sinsa
0 0 —sin %a/ cos %a
and
Ul @5 = B,
UlT’3 @MU 3@ = pYcosa - B3 sina,
Ul @p? U3 = g7,

U5 (@B, 5 () B cosa + g sin .

If
¢ =Us(@g

“)

&)

(6)

(N

(®)
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and
+/

Jak = ¢ "My

where (k € {0, 1, 2, 3}) then

., .
JA,O = JA0,
; . ..
JA,l = JAa1€COSa — ja3Sina,
; .
Jap = JA2,
Jas = Jazcosa+ jaisina.
Then let
/ .
xO = X0,
/ .
xl = X1,
X, = cosa-x;+sina-x;z,
Xy = cosa-x3—sina-x.
Let

Us, (@) = cos % .14 —sin % . g1gE!

In this case:

1 L]
cosy@ isinza 0 0
isinia cosia 0
Usp (@) = 1 ..
0 0 cossa isin
0 0 isin %a cos
and

U;r,z (@)pUs35 (@) = pY,
Ui,z(“)ﬁlljUs,z(a) = g,

Ul @B"sz(@) = p%cosa+pl
U;,z (@B Uz5 (@) = pPcosa—pH?
If
¢ =Usp(@e
and

4

Jak = ¢ My

where (k € {0, 1, 2, 3}) then

Jao = Jaos
Jax = Jat
Jas = Jazcosa+ jazsina,
Jaz = Jazcosa— jasina.
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)
(10)
(11)
L |a2
E(I
la
sina, (13)
sin

(14)

2 Lorentzian rotation

Let v be any real number such that -1 < v < 1.

And let:
1 In 1-v
a:=—In—oH!.
2 1+v
In this case:
h 1
cosha = s
V1 -2
v
sinha = - . (15)
V1 -2
Let
x; Xxpcosha — x; sinh a, (16)
x; := xjcoshe — xgsinha,
X, = 1,
Xy = X
Let
Uyo (@) = cosh % 14 — sinh % . A1BI01,
That is:
cosh %a sinh %a 0 0
sinh %a cosh %a 0 0
Uip (@) := 1 o a7
0 0 cosh3a —sinh
0 0 —sinh %a/ cosh %a
In this case:
Ul y@pU19(@) = p%cosha—p"sinha, (18)
Ul (@MU g(@) = pMcosha-p%sinhe,
Uly@p?Uig(@ = g%,
Uly@pB3 U0 = g%
If
¢ =Upp@e
and

Jay =" BNy

where (k € {0, 1,2, 3}) then

Then let

-
Ja0
<
Ja
.
Jaz2
.

Jaj

= jaocosha — js;sinha, (19)
= jajicosha — jsposinha,

= Jjaos

= Jjajs-

:=  Xxpcosha — x, sinha, (20)
=X,

:=  xpcosha — xp sinh @,

= X3.
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Let If
¢ =Usp(@e¢
Uso (@) := cosh = - 1, — sinh = - g280 (21)
' 2 2 and
That is: j,/a\,k = ‘P/Tﬂ[k]‘P/
cosh gz —isinh ja 0 0 where (k € {0, 1,2, 3}) then
isinh %a cosh %a 0 0 ) ) ) )
U20(@) = 0 0 coshla  isinhie Jap = JA0 cosha — ja3sinha, @7
0 0 —isinh %a cosh %a/ Jag = JAL
Jaa = Jaz
In this case: .f"z . .
Jas = Jascosha— japsinha.
Ul (@ pP0s0(@) = p%cosha-pPsinhe, (22)
U;,o (@MU (@ = pH, 3 Equation of motion
U;o (@) g Upol@) = B cosha — B% sinh e, Function ¢ submits to the following equation [2, p. 82]:
Uy @B Us0(@) = % L1910 — (1008 + iTepy1) o =
3
If - ( > B (9, +i0, +i1y%) +
r_ =1
¢ =Up(@e ’ +iMo’y[O] + iM4,3[4]_
d . .
a s rtplk], _IM(sO)/E’O] + 1M4’4§[4]—
Jax =By - o _ [4]
—iMy oy, — IMyan™+
where (k € {0, 1,2, 3}) then
+HMopoyy +iM, 9[41) .
jjw = jaocosha — jasinha, (23) 6.0% o4 ¢
Jar = at That is:
j,/m = japcosha — japsinha, s
Jas = Jas ( ZO,BM (By +i0, + iTvylSI) +
V=
Then let HMoy!™ + M-
—iM oy + My lH- 28
X, = xpcosha —x3sinhe, 24) ] ¢ fOJ ] : " (28)
, —1M,,,Oy,7 - 1M,,,417[ 1y
X = X,
X, = x. +HM vy + ngAH[‘”)tp =0.
x; := xzcosha — xpsinha.
Like coordinates xs and x4 [2, p. 83] here are entered new
Let coordinates i?, 2, y¢, 2%, y", 7", y?, 2 such that
a . a
Usg (@) := cosh = - 14 = sinh - BRI, T e s T
h h h h
That is: nc ¢ _TC  mc ¢ _ T
h SV Ew TR
e’ 0 0 0
0 e—%a 0 0 _7T_C < y'l < 7T_C — 7T_C 71 < 7T_C
Usp (@) = 0 0 “la g (25) h — ~ h’ - T h’
€’ X o _ g _TFC _AC _ 4 _7C
g I g et
0 0 0 e n S Y SsTTpstsy
In this case: and like @, [2, p. 83] let:
il [0] — [0] _ pl31 g
Uso @F " Usole) = f"cosha == sinha, (20) o) (1%, 2 L 2 ) = 29)
Usp@pUsp(@ = pl,
' ' = (t,X) X (PMy +2PMa + YoMy + XMy s +
Uso @B Usp@) = B (00X exp (10 Mo + M+ o Moo + £ M
Uso (@) B Uz (@) = B cosha - sinha. +y" My + "My + 4 Moo + 2" Moa))-
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In this case if

(el D) =

then

(¢l [ .
(Ie].B9el) = —22%,

and in this case from (28):

I
B
a

3
Y A (0, +i0, +i1) +
v=0
+'y[0]6§ +ﬂ[4]6§_
0
I+ (5
—yy)d) — 17+

o

Because

0 0 0 0 0 0 i

o | 0 0 = 0| @ |0 0 i 0
Y=l o i o of" THo i o0 o0
i 0 0 0 i 0 0 0
0 0 -1 0 0 0 1 0
m_ | 0o 0o o 1| 4 |0 0 0 -1
Yo Sl 1o o ol TS0 0 o
0 1 0 0 0 1 0 0

0 0 0 -1 0 0 0

w_ | 0o 0o -1 o0 w_ .| 0 0 1

%W o -1 0o o 'Y TH oo -1 oo

1 0 0 0 1 0 0

then from (32):

3
¥ B (8 +10, + i1,/ [¢] +

v=0
+Y1°09; ] + B4 0] +
'S
0 0 (—ag n & —Hzag
N 09 {o‘n a+io) ol
-8 8- id) 0 0
a;+io)  af 0 0
0 0 & A vid!
: 0 0 & —idl -
-8 & —id! 0 0
—& +id! & 0 0
X[¢] = 0.
142

S oo~

(30)

€29

(32)

(33)

(34)

(35)

(36)

Let a Fourier transformation of

[o] (t.x. 0%, . Ly 2y )

be the following;

[l (t.x. . 2.5 Ly 2y ) =

2

w,p1,p2,p3,1P,$8.n¢ 55 n 51,00 50

c(w, p1, p2, pa P, P,

n, s 0, s n?, s%) x
.h

xexp| —i—(wxp + p1x; + pax2 + p3x3 + (37)
C

+PP + PP byt + s+

+n'y" + "7+ nfy? + sgze)).

Letin (36)®, =0and T, = 0.
Let us design:

that is:

+1

3
Gy = ( Z]O,B[V]()V + Y080 + g~

0
_yg ]35 + §l4l(9§_

(38)
—yy 0 = o+
+y§ 108 + 9[4165).
G() =
~do+d3 9 —idy -8 I —id]
O +i0y —0y-0 O +id) I+
G- 0y —id) -0y-d5 -0 +id
a+id] O +0) —01-i0 —0o+0s (39)
0 0 F+d & +id
0 0 & —idl -
~ -8 -l 0 0
~3 il -+ 0 0

h
Golp] = —i z §
w,p1,p2,p3.1P,88,né 58 n s nf 50

g(w,

P1s P2, P3P, Pt 56, s nl, %)
3

0 0
ch(W,Pl,Pz,m,nﬁ, $Poné, 56", 51,0, %) x
=0

h
X exp( - ig(wxo + p1x1 + paxy + p3xs + (40)
+nﬁyB+SBZ'B +n§y§+s§z5+

+n'y™ + s777 + 11‘9y‘9 + 5779
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Here
cx(w, p1, pa, p3. 1P, Pt 56 ", s n?, s%)
is an eigenvector of
g, p1, pa, p3. P, P 0, 6 0", s n?, s%)
and

g, p1, pa, p3, P, P né, 0", 51,00, 5% = (41)

= B0 + B, + B2y 4 BB s 4
O 4 BP0t i

—)/,[Ioln” - 17[4] sT+ 750]119 + 64

Here

{co, c1, €2, €3}

is an orthonormalized basis of the complex4-vectors space.
Functions

cx(w, p1, pa, p3. 1P, P,nf, s5, 07, 51 0%, %) x(42)
h

Xexp( —i—(wxp + p1X1 + pax2 + p3x3 +
C

PP + PP+

+n§y§ + 5578+ +n'y" + §"77 + 11‘9y‘9 + sezg))

are eigenvectors of operator Gy.

4 Chromes under Lorentz’s and Cartesian
transformations

¢y = c(w,p, f) eXP( - ig(wxo +px + 7}0ny5))
is a red lower chrome function,

¢t = cw.p. /) exp( - ig(wxo +px - id‘”fz»ﬁ)
is a red upper chrome function,

¢y = c(w,p, f) eXP( - ig(wxo +pxX + ylfjfy”))
is a green lower chrome function,

¢! = c(w,p,. /) GXP( - i%(wxo +px - in[‘”fZ"))
is a green upper chrome function,

.h
(pg =c(w,p, f) exp( - 1E(wxo + pX+7L;0]fy9))
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is a blue lower chrome function,
0 0 h - o[4] o0
¢, = c(w,p,s’)exp| — 1Z(wx0 + px — 60" f77)

is a blue upper chrome function.

Operator —6565 is called a red lower chrome operator,
—a§a§ is a red upper chrome operator, —9,3) is called a green
lower chrome operator, —810" is a green upper chrome oper-
ator, —6363 is called a blue lower chrome operator, —656? is
a blue upper chrome operator.

For example, if <p§ is a red upper chrome function then

~ 850545

b ~ 30t = g, =

~300gt = —0000¢5 = 0

y

but R
s h \"
—0:0:¢; = —|_f] ¢
Because
Gole] =0

then
UGoU™'U [¢] = 0.

IfU = U1,2 (a/) then Go e U1,2 (a) GOU{; (a/) and [(p] -

Uiz (@) [g].
In this case:
01 — 0] :=(cosa -0 —sina - 0),
0y — 0 := (cosa - 0, +sina - 9y),
60 - 66 = 60,
d3 — (9; =03,
& — d, =0,
& - =,
65 N 6;’ = (cosa . 62 —sina - 62),
8] - ay) = (cosa -0y + sina - 65),
¥ -8 = (cosa -0 +sina - 62),
a7 — a7 = (cosa - 97 - sina - 65),
) — 0y =9,
& o=,
Therefore,
2
o = (reosa) -
h\2
ararst = (-sinart) of

Ifa= —g then
~¥ g, = 0,

2
S = (f—) &,
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That is under such rotation the red state becomes the green

state.

If U = U3, (@) then Gy — Usp (@) GOU:;’]2 (@) and [¢] —

Usz () [¢].

In this case:
60 - 36 =
61 - 6; =
0y > 0} ;= (cosa -0y +sina - 03),
03 — 0} ;= (cosa - 03 —sina - 0),
o —dy) =
(95 - ('95 =
4y — ) = (cosa/ -d) —sina - 62),

0 0r ._ a0 0 iy AT
6y—>6y = (cosa/ (9_,/+sma/ 6y),

&= =,
& — 0 =8
a1 — 97 = (cosa/-(')i,’ - sina-()g),
8% — 87 = (cosa 0% +sina - 62)

Therefore, if ¢, is a green lower chrome function then

0o 0 h ’ 7
=0, 07 ¢, Ecosa-f Py

h 2
-850 ¢, (E sina - f) e

If @ = n/2 then

—070] ¢y = 0,
h 2
67 267

That is under such rotation the green state becomes blue

state.

If U = Uz (@) then Gy — Ui (@) G()U:;’l1 (@) and [¢] —
Us.1 (@) [¢]-

In this case:

60 - 36 = 30,

01 — 0] :=(cosa -0y —sina - 03),

(92 i 6& = 62,

144

03 — 0 := (cosa - 03 + sina - 1),
9 — =0,

65 - 65’ = (cosa/ . 65 + sina - 63),
a) — ) = 9],

(’92 N (’92’ = (cosa/ . (’92 —sina - 65),
& - =0,

& — 8 = (cosa/ -85 —sina - 62’),
a7 — 07 =0,

8% — 0¥ = (cosa 0% +sina - 65)
Therefore,

- h Y
A R

m

Mo
=3

R

If @ = n/2 then

o = 0,
h2
—(f )90§~

0r a0r ¢
—6Z/(9Z’QDZ E

That is under such rotation the red state becomes the blue
state. Thus at the Cartesian turns chrome of a state is changed.

One of ways of elimination of this noninvariancy consists
in the following. Calculations in [2, p. 156] give the grounds
to assume that some oscillations of quarks states bend time-
space in such a way that acceleration of the bent system in
relation to initial system submits to the following law (Fig. 1):

g(t,x)=cl/ (X2 cosh? (/lt/xz)) .

Here the acceleration plot is line (1) and the line (2) is plot
of 1/x2.

Hence, to the right from point C’ and to the left from point
C the Newtonian gravitation law is carried out.

AA’ is the Asymptotic Freedom Zone.

CB and B'C’ is the Confinement Zone.

Let in the potential hole AA’ there are three quarks t,Dg, t,oZ,
<pz. Their general state function is determinant with elements

of the following type: @5 := <p§¢pZ¢pg. In this case:

2
h
0 0
64;64;904;7 — (Cf) ‘pin
and under rotation U ; (@):
h \? 2
’ 0 .
—6535 ‘Pi'] = (_c f) (7’20] cosa — y}io] sin a/) (tpi(ngoZ)

(o)

That is at such turns the quantity of red chrome remains.
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As and for all other Cartesian turns and for all other Conclusion

chromes. Baryons represent one of ways of elimination of the chrome
Baryons A™ = ddd, A™ = uuu, Q~ = sss belong to such  oninvariancy under Cartesian and under Lorentz transforma-

structures. tion.
If U = Uy (@) then Gy — U} ¢ (@) GoU7 } (@) and [¢] —

UI,O (@) [QD] Submitted on April 4, 2014 / Accepted on April 9, 2014
In this case: References

0o — 8;) := (cosha - dy + sinha - 1),

9 — 3’1 := (cosha - 9, + sinha - ), 1. Amsler C. et al. (Particle Data Group). Review of particle physics —

quark model. Physics Letters B, 2008, v. 667, 1.

[A—
0 — 62 =0, 2. Quznetsov G. Final Book on Fundamental Theoretical Physics. Ameri-
03 — 6/3 =03, can Research Press, Rehoboth (NM), 2011.
’

8 — 8y =8,
a) — ) = (cosha -9y —sinha - 65),
63 - 63’ = (cosha/ . 63 + sinha - 6?)
& - =0,
o -8 =06,
07— 7 = (cosha - 07+ sinha - 63),

8 — 87 = (cosha -89 — sinha - 6;’)

Therefore,
h\2
-8y 8y ¢} = (1 + sinh? a) . (—f) @y
c
h\2
070"y = sinhza/~(— f) @
: c

Similarly chromes and grades change for other states and
under other Lorentz transformation.

One of ways of elimination of this noninvariancy is the
following:

Let

0
ol = genelptell.

Under transformation U o (@):
ho\2
’ 0 .
-y - (is) i

That is a magnitude of red chrome of this state doesn’t
depend on angle a.

This condition is satisfied for all chromes and under all
Lorentz’s transformations.

Pairs of baryons

{p = uud,n = ddu},
{Z+ = uus, 20 = uss} ,

{A* = uud, A° = udd}

belong to such structures.
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