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1. INTRODUCTION 

To describe the delocalized spin object we can use the pattern of the delocalized electron rotation in 

Bohr orbit. [1] The energy constant 𝑅𝑦 =
𝑚𝑣2

2
 should be replaced by 𝑚𝑐2 as well as elliptic orbit 

length 137 is replaced by 1 Compton wavelength. Then the energy of delocalization 𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 as 

a sum of inner 𝐸𝑖𝑛𝑛𝑒𝑟  and outer energy 𝐸𝑜𝑢𝑡𝑒𝑟  is given by the next equation: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
1

1 − ∆𝑖𝑛𝑛𝑒𝑟

) 𝑚𝑐2 + (1 −
1

1 + ∆𝑜𝑢𝑡𝑒𝑟

) 𝑚𝑐2.                                            (1) 

Where ∆𝑖𝑛𝑛𝑒𝑟  and ∆𝑜𝑢𝑡𝑒𝑟  denote the simultaneous orbit contraction and dilation, respectively. And 

(1 − ∆𝑖𝑛𝑛𝑒𝑟) and (1 + ∆𝑜𝑢𝑡𝑒𝑟 ) is the inner and the outer delocalized orbit length, respectively. 

2. DELOCALIZED OBJECT FROM THE ORIGINAL ONE TO THE INNER HALF COMPTON 

WAVELENGTH AS WELL AS FROM THE ORIGINAL ONE TO THE OUTER INFINITE COMPTON 

WAVELENGTHS 

Suppose that the object is localized in an original orbit of one Compton wavelength. When this orbit 

contracts to a half-wavelength shorter orbit the energy −𝑚𝑐2 is released (negative sign) and the 

resulting half Compton wavelength orbit collapses: 

𝐸𝑖𝑛𝑛𝑒𝑟 = (1 −
1

1 − 0.5
) 𝑚𝑐2 = (1 −

1

0.5
) 𝑚𝑐2 = −𝑚𝑐2 < 0.                                                                  (2) 

And simultaneously consuming the energy  𝑚𝑐2 (positive sign) the object behaves as a wave since the 

original orbit dilates to an orbit of infinite Compton wavelengths:  

𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
1

1 + ∞
) 𝑚𝑐2 = (1 −

1

∞
) 𝑚𝑐2 = 𝑚𝑐2 > 0.                                                                          (3) 

No energy is needed (𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 0) for the present simultaneous object delocalization from the 

original one to the inner half (∆𝑖𝑛𝑛𝑒𝑟 = 0.5) Compton wavelength as well as from the original one to 

the outer infinite Compton wavelengths (∆𝑜𝑢𝑡𝑒𝑟 = ∞) as follows: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = −𝑚𝑐2 + 𝑚𝑐2 = 0.                                                                             (4) 

3. DELOCALIZED OBJECT FROM THE ORIGINAL ONE TO THE INNER THREE QUARTERS OF THE 

COMPTON WAVELENGTH AS WELL AS FROM THE ORIGINAL ONE TO THE OUTER ONE AND A 

HALF COMPTON WAVELENGTH 

The contraction of object orbit for less than half Compton wavelength is needed to apply enough 
energy for the simultaneous dilation of object to any finite orbit. For instance, for the simultaneous 

dilation of object orbit for a half Compton wavelength (∆𝑜𝑢𝑡𝑒𝑟= 0.5) the simultaneous contraction for 

a quarter Compton wavelength (∆𝑖𝑛𝑛𝑒𝑟 = 0.25) is needed as follows: 

𝐸𝑖𝑛𝑛𝑒𝑟 = (1 −
1

1 − 0.25
) 𝑚𝑐2 = (1 −

1

0.75
) 𝑚𝑐2 = −

1

3
𝑚𝑐2.                                                                                     (5) 
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And 

𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
1

1 + 0.5
) 𝑚𝑐2 = (1 −

1

1.5
) 𝑚𝑐2 =

1

3
𝑚𝑐2.                                                                           (6) 

The energy of present object delocalization 𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 from the original one Compton wavelength 

to the inner three quarters of Compton wavelength (1 − ∆𝑖𝑛𝑛𝑒𝑟 = 0.75) as well as from the original 

one Compton wavelength to the outer one and a half Compton wavelength (1 + ∆𝑜𝑢𝑡𝑒𝑟= 1.5) is zero 

as follows: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = −
1

3
𝑚𝑐2 +

1

3
𝑚𝑐2 = 0.                                                                      (7) 

4. COINCIDENTAL RESULT 

Interesting is the length ratio of the delocalized inner orbit (1 − ∆𝑖𝑛𝑛𝑒𝑟= 0.75) and the outer orbit 

(1 + ∆𝑜𝑢𝑡𝑒𝑟= 1.5). It equals ½ spin: 

1 − ∆𝑖𝑛𝑛𝑒𝑟

1 + ∆𝑜𝑢𝑡𝑒𝑟

=
1 − 0.25

1 + 0.5
=

0.75

1.5
=

1

2
.                                                                                                                                    (8) 

5. CONCLUSION 

It could mean that at ½ spin objects like an electron we have deal with the heterogeneous rotation as a 
consequence of object delocalization where two inner rotations are needed (720 degrees) for one outer 

rotation (360 degrees). 
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