The description of the physical field with spin 1/3.

Vyachedav Telnin
Abstract

viXra.org 1402.0167 gives general description of raising vector space W in the power M/L. The
result is the new vector space V. In this paper we take W - the 8 — dimensional generalization of
our 4 — dimensional vector space. Then we raise W in the power 1/3. The result is the 2 —
dimensional vector space V. The metric and algebraic tensors for V are the same as in viXra.org
1402.0176.

After that we take some vector from V and use it for construction of Lagrangian. And for
simplicity we restrict us by only first 4 dimensions of W. Then, from the principle of minimal
action, we get the equations for our vector. And we derive that vector from these equations.

Then we define the tensor and vector of energy — momentum for this Lagrangian. And also we
find the density of spin tensor and (with the help of the algebraic tensor) the density of spin
vector. The numerical cofactor in them is 1/3. So we consider that spin of this vector is 1/3. It
coincides with the power of W for V (vector space we took our vector from).

Content

1) The generalization of our 4-dimensional space W, to the 8-dimensional space W. 1

2) Lagrangian for thefield with spin 1/3.
3) Equationsfor j

4) Tensor and vector of energy-momentum for this L agrangian.

5) Spin vector.

o b W N

1) Thegeneralization of our 4-dimensional space W, to the 8-dimensional space W.

Let ustake V =W " asthe vector space V, =W,2. Then n_- basisof V, and &, - basis of W.
a=12 n=12,3,4,56,7,8

So,asW =V AV AV, then we have:

& =ex AR AN, (LO)

and choose the cobasics (definition of cobasic seein[1] ) so:

b= AR AR

=it A AR

b =i A AR

&, =i 4, M, Ah,An (1.2)

bo=ih AhAN

& =i 0, AnAn,

e =i\, An,An,

& =i, %, %, 0, Ah, A,

Here the hypercomplex numbers i, ,i,,i, behave so:

i,¥,=-1 (12 ip¥,=-1,%, (@th) 13 ix=-1@4) ix,=i,% (1.5
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We have for V aso asfor V, the same metric and algebraic tensors :
(") =0, (16) [0, M]=nxf% (@7)

(h,n)=1 (18 (h,n,)=0 (L9
(h,,n)=0 (L10) (n,,n,)=1 (111 Tothe Content

honl=n (L12) [0’ n]=n, (L13)

h,” nl=n, 114 [n," n]=n (115

For metric tensorsin W and in VV we have :
abg

a ns 0 I rr rr ns
gmn = em e >(end >(na ! nd) >(nb’nn) >(ng! ns) = em >end >qqad >(Clbn Xq€;s (116)

If b=g=a and n=s=d thenwederive:

Oug = (€00 €"aaa Xg,y)°  (1.17)

And for algebraic tensor inW - F*n, - we have: To the Content
6. &]=6 xF°m (L18)

abg ¥ = T T, s I . T
[(&,"° >, An,Ang) (e, An, An)]=e,
O G PR N U S o
>end >{na nd]A [nb nn]A [ng ns] =

a ns I < F .
=6, e, " x(n xf Pag) A (N, xF %n) A (N xF'gs) =

dns xf Pag xf 9pn xf Igs mrp A ﬁq A ﬁl (120)

P, Ang An FSmn (1.19)

From (1.19) and (1.20) we have :
emabg >endns Xf Pag xf Ypn xf Igs =€ pal XF°m (121)

Fsmn — es I~ abg @ dns xf pad xf qbn xf Igs (122)

m n

If wetake s,im,n =1,2,3,4, then we get the same algebraic tensor as for W, . If we takein
(1.26) r,n =1,2,3,4, then we get the same metric tensor as for W,. So we see, that subspace
W, (e, m=1,2, 3, 4) of thespace W (&, m=1,2,3,4,5,6,7,8) coincide with the space W, in
all significant features. Then we can say, that W is 8-dimensional generalization of W, .

2) Lagrangian for thefield with spin /3. Tothe Content

Let ustakethefield j , (x,)fromV (V :W%). And restrict m so: m =1, 2, 3, 4. And now we
construct the Lagrangian :
L=ix""5 o§ , 4, (2
And for simplicity we will consider that
% =1 ,=0 (220 m=5/6,7,8 (23
Xm
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3) Equationsfor j ...

The principle of minimal action gives us the equationsfor j :
1?—" =0 (3] m=12 (3.2)
| m

e, 4, " g +e 0 A - e "G L4 ,)]=0 (3.3)

Let ustry j ,(x,) = f, e ™™ (3.4)
fo=a,+i, X, +i,xc, +i,%,>xd; (3.5
m=1
e, " g +e, 0 oA - e, G L, % ,) =0 (3.6) Tothe Content

e xf k! xf, + e, % xf, X xf, - 2™ Xkt xf xf, - 26,7 k2 xf, xf, -
- 25, A xf xf, - 2,2 sk xf, xf, =0 (3.7)

k3>, xf, xf, - kb xf xf, - 2xk? %, xf, xf - 2xk® %, xf, xf, - 2%, %4, x* xf, xf, =0 (3.8)

m=2

e 0, A" ey oA - e MG L ,) =0  (39)
From (2.2), (2.3), (3.4), (3.9) we derive :

i, (K> +K3) xf, xf, +2x %, xk* xf, xf, =0 (3.10)

As quaternion algebra is the algebra with division, then Tothe Content
i, X(K? +K3)xf, =-2%, %, Xk* xf, (311

If we now multiply (3.11) on i, from the left, then we get
(k? + k) xf, = 2%, %* xf, (3.12)

As k* (a =1 2,3 4) arethe real numbers, then we can write :
4

fl = 2>11 sz xm (313)
4

Then f, =2xax, xf, (3.15)

From (3.8) and (3.15) we can get :
(k®xa?x, - k'xa?- k?xa)xdx, xf, x, xf, =(-2xax® +k*) 2%, %, xf, xf,  (3.16)

Asour agebraisthe one with division, then :
(k®xa?x, - k'xa®- k?xa)x4x, xf, 5, =(-2xa>xk® +k*) 2 x5, xf, (3.17)
Let usdesignate: b=k'xa’+k*xa (3.18)
g=k*- 2xax?® (3.19)
3
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From (3.5), d=2, (3.17), (3.18), (3.19) we result those 4 equations:
1. -2x’xXk’x,+2%hxa, =-gd, (3.20)

i, 2xa” %k xd, + 2>, =- g, (3.21)
i, - 2xa’x®xa, - 2%, = g, (322
i,d,: 2xa’ Xk, - 2>0xd, = gxa, (323 Tothe Content

From (3.20) and (3.21) we have :
_(xa’ Xk xa, - 2xg%00,)
(" +(2xa° %%)?)

(3.24)

2

From (3.22) and (3.24) weget : Axa, =B>p, (3.25)
8% xa? %k
[g° + (2% %)

4xg>0?
U+ @A)

Here A=-2xa®xk® - (3.26)

(3.27)

From (3.23), (3.20), (3.24) we have::
Cxa, =D, (3.28)
2 2 2 3\2
Here C = 402 . 10707 @ AC)
9 [g°+(2a” X%)"]
8%% xa® x*
[g° +(2>a” %°)’]

9 (3.29)

D=-2xa’ 3+

(3.30)

From (3.25), (3.28) we get one equation for k*,k?,k® k*: AsD=B:C (3.3))
And now we derive the solution for j ,: a,- any real number, and it fully defines f, and f,.

4) Tensor and vector of energy-momentum for thisLagrangian. To the Content

From [2] (page 19 {36} equation over (2.9)) we take the definition of the tensor of energy-
momentum :

S L

L e e @
ﬂgdh a0 X
eI g

oo e |
x—0 - Lxd'y =i a 1) ,)-Lxd« =

%9 ™ k=i g 4, X1 ) k

™ g

= € oo ¥k, - Lxd' (4.2)

le:

T

P = (‘le xd®x (4.3

P. isthe vector of energy-momentum. From (2.1), (2.2), (2.3), (4.2) we have :

le:klxekabn)ja)jb>jn_dlk>(i>emabn>ja>jbxﬂmj n) (44)

T11:k1>ellll>j % P (k1>ellll>j 4 1+k2>‘€‘2211>j 2314t
4
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+K* e o o,  +k e 4, )=
:'(|1Xk2>12>11>11+|2xk3>11>12>11+|1>12xk4>j2>jz>jl) (4.5

Th=kixe,™ 5 , 6§, 9, =k, % ,%,%, (4.6)
ERL S T PR PEISE I PP (4.7)
Th=k'xe, %, , 5 =K% %,%,%,%, (48) Tothe Content
5) Spin tensor.
From [2] (2.15) we take the expression for spin tensor :
SKim =- quj(x) XAl im (5.1
And from [2] page 20 {37} we take the formula, lower then formula (2.11) :
du, = § Ali oy, (x) xdw* (5.2)
k<l
Sowehave: S'mn =- i W (5.3

TMie) Tw™
Let ustake a vector A = ém xx™ from W and then rotate the system of coordinates in the plane,
given by two vectors ém and én on the angle dw™, . The whole vector A remains the same,
only it’s projections x™ on the new basic vectors would change. So we can write :

T & xm=0 (54
Tw
e, xx™ + ém ><‘”L =0 (5.5) Tothe Content
ﬂWmn ﬂWmn
Here .
ﬂX =x" ><Anmmn (56) ﬂem = én XB" mmn (57)
ﬂWmn ﬂWmn
From (5.5), (5.6), (5.7) wehave: A "mn=- B"nmn (5.8)

In uncurved W projections x™ change so (from [1] page 20 { 37} over the (2.11)) :
dx™ = x"xdw™ = x" xg,,, dw™ =x"xg, xd"mdw™ = x" xA "modw™  (5.9)
So Anmmn =0,n xd™m (510)

Further we can use the connectlon of W withV :

A=, " = (N, xy* )A(nbxy)A(n xy®) (5.11)
If vector A stay unchanged, then n0 xy° also stay unchanged, and we can write :
b
T ivah x -0 (512
ﬂWmn ﬂWmn
5
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1,

mn

b
ﬂﬂvj\/mn :j S >(:sbmn (513)

From (5.12), (5.13), (5.14) weget:  C_.°mn = - D°smn (5.15)

= lrls ><Dsbmn (514)

For symmetric metric tensor in V, q,,(y) we have the same formulafor Christoffel symbols as

for W, :
n )
P LGSy (5.16) Gy = 25q° &“qf; +11ng i ﬂqbf% (5.17)
Ty S Eﬂy Ty Ty 5
Now we can get D°omn: To the Content
J J g . g
ﬂnr:n = ﬂnz yﬂymn :I!-]S X%qur a.[qrc:a +ﬂqdbr - 1.[qbrd gVﬂymn =
Tw Ty" w gﬂy Ty Ty g Tw
B e T /R CR R L
Tw Tw w @ >§‘HW Tw Tw™ 5
P L (5.18)
Tw™ 5
From (5.14), (5.18) wehave: D®%mn =1>q° x‘l}lm—:’n (5.19)
w
Now we'll ge} onle useful forlmulafor uncurved Vly using (5.7), (5.8), (5.9) :
19, T(E.6) =96, ro a& e 0 r r rr
rnr]] = qn qnﬁl = qnn ’Q”Ii-i- Qn’ qﬁln :: (eS’Q”I)>BSnmn +(Qn’es) >Bsnmn =
W™ W ETWT Ty & W

=-Usn ><Amsmn = Oms ><Ansmn == Osn U xd’m - Oms XOnn d’m = - (gmn T + Omm xgnn)

So for uncurved W we have : :;gm” =- (9, X9 + Gy 111 (5.20)

mn

From (2.1), (5.13), (5.14) we have:

My _
x—9 =

Smn:_i>elabg>ja>1-b i>elabg>1-a>1-b>1-sxDsgmn (521)

From (5.19), (1.5), (1.6), (1‘”;\)1 we have :

S =iy o s%msp%:-iw E né?m“%ﬂ ><q><ﬂi§ (5.22)
g"=9*=1 g?=9*=0 (523 To the Content

From (1.17), (5.20), (5.23) we have::

A

—_1 >(en111 >emlll + emlll e 111) (524)

=-3 X

From (1.16) we have :
qad >qur >q:lgs = gmn Xemabg >endr5 (525)

Oz1 Ty Xy = Gy 2€"211 X€"11 (5.26)
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ﬂq21 - 1 Vﬂ grm >em211 >en 111
2

Tw™  (qy)° Tw™

- ( en 211 >em111 + em211 >e

n

=- (gmn *Tmn + Omm %0, n)Xelel e H=

) (5.27)

From (5.22), (5.23), (5.24), (5.27) we get :
Slmn =-i X%)j 1 >j 1 >{| 1 >(_ %) >(en111 >(emlll + em111 >enlll) +j 2 >(_ (en211 >(emlll + em211 >(enlll))] (528)

Asusua, dw™ =-dw"™ (nt m) (5.29) and dw™ =dw"™ (n=m) (5.30)
SO
S XAW™ =545 X ofj ;X e, ™ xe, M dw™ (5.31) To the Content
And we have eventually the density of spin tensor :
Sl =g S, =554, 5 4 e, e, (n=m=1)  (5.32)
For density of spin vector we have (1.0), (1.1), (1.22) :
SP=g PK "5, =g PK ><Fk11 S (5.33)
For W, we have {[3] —the definition of algebraic tensor} :
St=gt S, =S, =484, 4,4, (5.34)
s'=0 (v=2,3,4) (5.35

From (5.34), (5.35) we seethat spinof j , equals 1/3.
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