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1. INTRODUCTION 

In the previous article [1], the energy of a spin object delocalization on an elliptic surface was defined 

as the sum of the inner energy 𝑬𝒊𝒏𝒏𝒆𝒓 and the outer energy 𝑬𝒐𝒖𝒕𝒆𝒓 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. 

To find the energy of spin object delocalization on the double surface the relation between the elliptic 

length 𝒏 and the double surface (average elliptic-hyperbolic) length 𝒔(𝒏) should be taken into account 

[2]: 

𝑠(𝑛) = 𝑛

(

 2−
1

√1 +
𝜋2

𝑛2)

 .                                                                                                                                 (2) 

Where 𝒏 and 𝒔(𝒏) denotes the elliptic and the average elliptic-hyperbolic length, respectively. 

Transforming 

1 → 𝑠(1), 

1 − ∆𝑖𝑛𝑛𝑒𝑟→ 𝑠(1 − ∆𝑖𝑛𝑛𝑒𝑟), 

1 + ∆𝑜𝑢𝑡𝑒𝑟→ 𝑠(1 + ∆𝑜𝑢𝑡𝑒𝑟).                                                                                                                                (3) 

 We get the energy of a spin object delocalization on the double surface: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
𝑠(1)

𝑠(1 − ∆𝑖𝑛𝑛𝑒𝑟)
)𝑚𝑐2 + (1 −

𝑠(1)

𝑠(1 + ∆𝑜𝑢𝑡𝑒𝑟)
)𝑚𝑐2.           (4) 

2. HALF OF COMPTON WAVELENGTH AS THE LOWER LIMIT OF THE ELLIPTIC INNER ORBIT 

LENGTH OF SPIN OBJECT 

Suppose that the object is localized on an original elliptic orbit of one Compton wavelength. When 

this orbit contracts for approximately (∆𝒊𝒏𝒏𝒆𝒓= 𝟎.𝟓𝟒) of Compton wavelength the energy −𝒎𝒄𝟐 is 

released (negative sign), so the resulting elliptic orbit of approximately (𝟏 − ∆𝒊𝒏𝒏𝒆𝒓= 𝟎. 𝟒𝟔) of 

Compton wavelength should be the shortest inner elliptic orbit length of a spin object: 

𝐸𝑖𝑛𝑛𝑒𝑟 = (1 −
𝑠(1)

𝑠(1 − 0.542924746811)
)𝑚𝑐2 = (1 −

s(1)

𝑠(0.4570752531886)
)𝑚𝑐2

= (1 −
1.696 685 528 947

0.8483427644735
)𝑚𝑐2 = − 𝑚𝑐2 < 0.                                                           (5) 
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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 −
𝑠(1)

𝑠(1 +∞)
)𝑚𝑐2 = (1 −

1.696 685 528 947

∞
)𝑚𝑐2 = 𝑚𝑐2 > 0.                                   (6) 

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

original one to the inner (𝟏 − ∆𝒊𝒏𝒏𝒆𝒓= 𝟎.𝟒𝟔) of Compton wavelength as well as from the original one 

to the outer infinite Compton wavelengths (𝟏 + ∆𝒐𝒖𝒕𝒆𝒓= ∞) as follows: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = −𝑚𝑐
2 +𝑚𝑐2 = 0.                                                                             (7) 

But such a delocalization is doubtful since the spin object collapses on the elliptic orbit (𝟏 − ∆𝒊𝒏𝒏𝒆𝒓=
𝟎.𝟓) of Compton wavelength before it contracts further to the elliptic orbit 𝟎.𝟒𝟔 of Compton 

wavelength. So, the lower limit of the elliptic inner orbit is 𝟎. 𝟓 of Compton wavelength. 

3. TEN COMPTON WAVELENGTHS AS THE UPPER LIMIT OF THE ELLIPTIC OUTER ORBIT LENGTH 

OF SPIN OBJECT 

At the contraction to the shortest inner elliptic orbit 𝟎. 𝟓 Compton wavelength of a spin object the 
maximum energy is released (negative sign) yielding: 

𝐸𝑖𝑛𝑛𝑒𝑟 = (1 −
𝑠(1)

𝑠(1 − 0.50)
)𝑚𝑐2 = (1 −

s(1)

𝑠(0.50)
)𝑚𝑐2 = (1 −

1.696 685 528 947

0.921 411 637 261
)𝑚𝑐2

= −0.841 397 981 460 9 𝑚𝑐2 < 0.                                                                                   (8) 

Consuming the maximum energy of 0.84 mc
2
 enables the simultaneous dilation to the longest outer 

elliptic orbit of a spin object, i.e. 𝟏 + ∆𝒐𝒖𝒕𝒆𝒓= 𝟏𝟎.𝟐𝟓 Compton wavelengths as follows: 

𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
s(1)

𝑠(10.25)
)𝑚𝑐2 = (1 −

1.696 685 528 947

10.697 754 950 254 
)𝑚𝑐2 = 0.841 397 981 460 9 𝑚𝑐2 > 0.          (9) 

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

original one to the inner (𝟏 − ∆𝒊𝒏𝒏𝒆𝒓= 𝟎.𝟓) of Compton wavelength as well as to the outer (𝟏 +
∆𝒐𝒖𝒕𝒆𝒓= 𝟏𝟎.𝟐𝟓) Compton wavelengths as follows: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = −0.84𝑚𝑐
2 + 0.84𝑚𝑐2 = 0.                                                          (10) 

But such a delocalization is doubtful since the spin object is unstable on the non-integer elliptic outer 

orbit so dilating stops at the integer value before. The upper limit of the elliptic outer orbit is then 𝟏𝟎 
Compton wavelengths long. 

4. THE ENERGY OF MAXIMUM DELOCALIZATION ON DOUBLE SURFACE 

The energy of maximum delocalization – spreading from minimum elliptic inner orbit of 𝟎.𝟓 

Compton wavelength to maximum elliptic outer orbit of 𝟏𝟎 Compton wavelengths – is the next: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑖𝑛𝑛𝑒𝑟 + 𝐸𝑜𝑢𝑡𝑒𝑟 = (1 −
𝑠(1)

𝑠(0.5)
)𝑚𝑐2 + (1 −

𝑠(1)

𝑠(10)
)𝑚𝑐2 .                                 (11𝑎) 

Yielding: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 = −0.841 397 981 461 𝑚𝑐
2 + 0. 837 788 594 729𝑚𝑐2 = −0.003 609 386 732 𝑚𝑐2.    (11 𝑏) 

For instance, for the electron (𝒎𝒆𝒄
𝟐 = 𝟓𝟏𝟎 𝟗𝟗𝟖.𝟗𝟓𝟎 𝟔𝟗 𝐞𝐕) the next energy of maximum 

delocalization is given: 

𝐸𝑑𝑒𝑙𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛
𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 = −1 844.39 𝑒𝑉.                                                                                                                   (11𝑐) 

5. CONCLUSION  

At maximum spin object delocalization on the double surface the energy should be released (negative 
sign). And for the reversed process – localization – the same energy should be consumed (positive 

sign). Maybe it is hidden in RAES (Resonant Auger electron spectra) [3]. 

DEDICATION 

To non-zero energy 
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