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                              Vyacheslav  Telnin 
 

The inner structure of basis 
spinors. 

 
                                          Abstract 
 
 At first the 4-dimensional real basis spinors are set in accordance to usual 2-
dimensional complex basis spinors. This is the first step. Then the 4-dimensional 
space of real basis spinors represents as the tensor product of two 2-demensional 
spaces. Further the sum of these two 2-dimensional spaces represents as the tensor 
product of two new 2-dimensional spaces. And this operation repeats infinitely. 
The metric tensor defines for each of derived in this process spaces (as for 2-
dimensional, so for 4-dimensional). The shortage of data at this process 
compensates by the simplicity principle. 
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1).The inner complex structure of 2-dimensional basis spinors.    
 
Let us consider ordinary 4-dimensional Minkowski space. It’s metric 
tensor is :    ),( νµµν = nnn rr

 
 

 
1nr  2nr  3nr  4nr  

1nr  1 0 0 0 

2nr  0 -1 0 0 

3nr  0 0 -1 0 

4nr  0 0 0 -1 
                                                      (1.1) 
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From [1] we’ll take the formule (3.1.20) for the connection of basis 4-
vectors with the basis complex 2-spinors : 

)(
2

1 *
22

*
111 ξ⊗ξ+ξ⊗ξ⋅=

rrrrrn  

)2.1()(
2

1 **
12

*
212 βα

αβ
µµ ξ⊗ξ⋅=ξ⊗ξ+ξ⊗ξ⋅=

rrrrrrrr nnn  

)(
2

*
12

*
213 ξ⊗ξ−ξ⊗ξ⋅=

rrrrr in  

)(
2

1 *
22

*
114 ξ⊗ξ−ξ⊗ξ⋅=

rrrrrn  

From that formule we get the metric tensors for αξ
r

and *
αξ

r
: 

)3.1(),(),( **
αββααββα ε=ξξε=ξξ

rrrr
 

 
 

1ξ
r

 2ξ
r

 βξ
r

 

1ξ
r

 0 1  

2ξ
r

 -1 0  

αξ
r

   αβε  

It is written in [1] that [(2.5.26)] *
αξ

r
 did not decompose along βξ

r
. Then 

we do so. Let us form vectors αar  and αb
r

 so : 

2,1)(
2

1 ** =α=ξ+ξ⋅= ααααα aaa rrrrr
 

ααααα =ξ−ξ⋅= bbib
rrrrr

** )(
2

 

Then  

                  )(
2

1
ααα ⋅+⋅=ξ bia
rrr

 

                   )5.1()(
2

1*
ααα ⋅−⋅=ξ bia
rrr
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And the equations (1.3) will take the form : 
 

αββαβαβαβα ε⋅=+⋅+− 2)),(),((),(),( abbaibbaa rrrrrrrr
 

)6.1(2)),(),((),(),( αββαβαβαβα ε⋅=+⋅−− abbaibbaa rrrrrrrr
 

 
From the idea of simplicity we choose the next formule : 
 
                           )7.1(0),(),( == βαβα abba rrrr

 
 
From the idea of simplicity we adopt : 
 
       )8.1(),(),( αββααββα ε−=ε= bbaa

rrrr
 

Let us designate : 
 
             )9.1(24132211 bcbcacac

rrrrrrrr
====  

 
Then                                   )10.1(),( µννµ = ccc rr

 
 

 1ar  2ar  
1b
r

 2b
r

 µcr  

1ar  0 1 0 0 1cr  

2ar  -1 0 0 0 2cr  

1b
r

 0 0 0 -1 3cr  

2b
r

 0 0 1 0 4cr  

νcr  1cr  2cr  3cr  4cr  µνc  
 
 
 
2) The second step inside the structure of basis spinors. 
 
Let us represent the resulting 4-dimensional space of real spinors with 
the basis µcr  as the tensor product of two 2-dimensional spaces with 

bases αd
r

and βer  , and their connection with µcr  we’ll take in this form : 
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    )(
2

1
22111 ededc rrrrr

⊗+⊗⋅=  

    )(
2

1
12212 ededc rrrrr

⊗−⊗⋅=  

    )1.2()(
2

1
12213 βα

αβ
µµ ⊗⋅=⊗+⊗⋅= edccededc rrrrrrrr

 

    )(
2

1
22114 ededc rrrrr

⊗−⊗⋅=  

Then we have for metric tensors :   αββα = ddd ),(
rr

 
 

 
1d
r

 2d
r

 βd
r

 

1d
r

 1 0  

2d
r

 0 1  

αd
r

   αβd  

                                                       (2.2) 
 
                                                                             αββα = eee ),( rr

 
 

 1e
r

 2er  βer  

1e
r

 0 1  

2er  -1 0  

αer    αβe  

                                                     (2.3) 
We got the situation the same as with complex 2-dimensional basis 
spinors, before the input into consideration the real 4-dimensional basis 
spinors. Let us try to input the 4-dimensional objects and now : 

)4.2(24132211 efefdfdf rrrrrrrr
====  

And the missing components of metric tensor ),( νµµν = fff
rr

 (from idea 
of simplicity) we will consider a zeros : 
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1d
r

 2d
r

 1e
r

 2er  
µf
r

 

1d
r

 1 0 0 0 
1f
r

 

2d
r

 0 1 0 0 
2f

r
 

1e
r

 0 0 0 1 
3f
r

 

2er  0 0 -1 0 
4f

r
 

νf
r

 1f
r

 2f
r

 3f
r

 4f
r

 µνf  

                                                     (2.5) 
 
3) The third step inside basis spinors. 
 

Let us represent the resulting 4-dimensional space with the basis 

µf
r

 as the tensor product of two 2-dimensional spaces with bases 

αgr and βh
r

, and their connection with µf
r

we’ll take in the form : 

)(
2
1

22111 hghgf
rrrrr

⊗+⊗⋅=  

)(
2
1

12212 hghgf
rrrrr

⊗−⊗⋅=  

)1.3()(
2
1

12213 βα
αβ

µµ ⊗⋅=⊗+⊗⋅= hgffhghgf
rrrrrrrr

 

)(
2
1

22114 hghgf
rrrrr

⊗−⊗⋅=  

 
Then we have for metric tensors :  αββα = ggg ),( rr

  
                                 
 

 1gr  2gr  βgr  

1gr  1 -1  

2gr  1 1  

αgr    αβg  

                                                      (3.2)                                 
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                                                                                  αββα = hhh ),(
rr

 

 
1h
r

 2h
r

 βh
r

 

1h
r

 1 -1  

2h
r

 1 1  

αh
r

   
αβh  

                                                      (3.3) 
Let us again input the 4-dimensional objects, now µi

r
: 

     )4.3(24132211 hihigigi
rrrrrrrr

====  

And the missing components for metric tensor ),( νµµν = iii
rr

 wish 

themselves to be such, that : 
 1gr  2gr  

1h
r

 2h
r

 µi
r

 

1gr  1 -1 -1 1 
1i
r

 

2gr  1 1 -1 -1 
2i
r

 

1h
r

 1 -1 1 -1 
3i
r

 

2h
r

 1 1 1 1 
4i
r

 

νi
r

 1i
r

 2i
r

 3i
r

 4i
r

 µνi  

                                                       (3.5) 
4) The fourth step inside basis spinors. 
Let us represent the resulting 4-dimensional space with the basis µi

r
 as 

the tensor product of two 2-dimensional spaces with bases αj
r

and βk
r

. 

And their connection with µi
r

we’ll take in the form : 

      111 kji
rrr

⊗=  

      212 kji
rrr

⊗=  

      )1.4(123 βα
αβ

µµ ⊗⋅=⊗= kjiikji
rrrrrr

 

      224 kji
rrr

⊗=  
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Then we have for metric tensors :         αββα = jjj ),(
rr

 
 

 
1j
r

 2j
r

 βj
r

 

1j
r

 1 -1  

2j
r

 1 1  

αj
r

   αβj  

                                                      (4.2)                          αββα = kkk ),(
rr

 
 

 
1k
r

 2k
r

 βk
r

 

1k
r

 1 -1  

2k
r

 1 1  

αk
r

   αβk  

                                                       (4.3) 
Let us again enter the 4-dimensional space with basis µl

r
: 

       )4.4(24132211 klkljljl
rrrrrrrr

====  

And the missing components for metric tensor ),( νµµν = lll
rr

 wish 
themselves to be such, that: 
 

 
1j
r

 2j
r

 
1k
r

 2k
r

 µl
r

 

1j
r

 1 -1 -1 1 
1l
r

 

2j
r

 1 1 -1 -1 
2l
r

 

1k
r

 1 -1 1 -1 
3l
r

 

2k
r

 1 1 1 1 
4l
r

 

νl
r

 1l
r

 2l
r

 3l
r

 4l
r

 µνl  

                                                      (4.5) 
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5) The further steps inside basis spinors. 
 
Now it’s clear how to do the fifth step, the sixth, and so on … . Let us 
write the metric tensor for 4-dimensional space Vp , which arise after p-

th step inside spinors ( 3≥p ) : 
 
                                       µννµ = mmm ppp ),( rr

        
 

µνmp      
µmp

r
 

 1 -1 -1 1 1mp
r

 

 1 1 -1 -1 2mp
r

 

 1 -1 1 -1 3mp
r

 

 1 1 1 1 4mp
r

 

νmp
r

 1mp
r

 2mp
r

 3mp
r

 4mp
r

  

                                                     (5.1) 
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