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Abstract: The minimum added energy to the ground state of hydrogen atom was calculated.
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1. INTRODUCTION

[1] The total energy of the electron in the ground state of hydrogen atom equals the negative value of
Rydberg constant —Ry = —13.605 693 122 990 eV and the orbit length expressed in Compton
wavelengths of the electron s,,,;; equals the inverse fine structure constant =1 = s(137). To the
ground state added energy E 4404 1S Proposed to extend the elliptic orbit length n = 137 for only the
whole number of Compton wave lengths of the electron n e N which appears as the average elliptic-
hyperbolic length s(137 + n). The absolute value of total energy E;ptai = —Ry + Egqqeq and the
extended orbit length s,,4;; = s(137 + n) are in inverse proportion. Therefore, we can write the next
formula:

a1(—Ry) = s(137)(—Ry) = s(137 + n)(—Ry + Egqq4eq) = constant. (1

Here on the continuous double surface holds

(1 )
s(137+n)=(137+n)| 2 — 2/ , n=0,123.. (2)
s
\/ 1+ (13757)
And on the polygonal double surface with N number of polygon sides the number 7 is replaced by
pseudo *:

* . T
= stnﬁ. 3)
2. MINIMUM ADDED ENERGY TO THE GROUND STATE OF HYDROGEN ATOM
The minimum added energy to the ground state of hydrogen atom is determined by extending the

orbit length s(137) by one Compton wavelength of the electron n = 1. Applying the equation (1) we
can write:

s(137)
Eqadgea = Ry <1 - m) (4a)
And on the continuous double surface for n = 1 the next minimum added energy value is given:
ESontinuous — 0 098 540 750 514 eV. (4b)
3. TOTAL ENERGY AT MINIMUM ADDED ENERGY TO THE GROUND STATE OF HYDROGEN ATOM

The minimum added energy to the ground state of hydrogen atom yields too small total energy
Efontinuous — _ Ry, 4 EContinuous — _13 507 152 372 476 eV which is not stable and cannot emit

spectral lines. Since to do so the square root of total energies quotient should equal at least the whole
number 2, but obviously it does not as follows:

J —Ry :J —Ry =\/—13.605693 122990eV=1'0036$2. (5)
—Ry+

E£ontinuous ESgntinuous —13,507 152 372 476 eV
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4. MINIMUM ADDED ENERGY TO THE GROUND STATE OF HYDROGEN ATOM ON THE 129-
POLYGONAL SURFACE

On the polygonal double surface with 129 polygon sides the number m is replaced by the pseudo
USPYY

Vs
Tip = 129sin o = 3.141 282 121 798 650 ... (6)

Yielding with the help of equation (4a) the next minimum added energy to the Ground State of
hydrogen atom on 129- polygonal surface:
EPO90nal 129 — 0,098 540 760 630 eV. (7)

The minimum added energy to the ground state of hydrogen atom on the continuous and polygonal
surface differs only on the seventh decimal place.

5. ESTIMATION OF MINIMUM ADDED ENERGY TO THE GROUND STATE OF HYDROGEN ATOM

Since the elliptic orbit length n and the average elliptic-hyperbolic orbit length s(n) are very close to
each other the minimum added energy to the ground state of hydrogen atom can be estimated as
follows:

. 137
Eestimated . py, (1 - @) —~ 0,099 eV. )

6. CONCLUSION

An optimal adsorption energy close to zero (like = 0.099 eV in our case) indicates that the proper
catalyst can efficiently adsorb hydrogen atoms while also allowing them to desorb easily to form
hydrogen gas.[2] The orbit extension in the ground state of hydrogen atom could provide a theoretical
basis for the event.
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