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Abstract- This paper is a continuous work of some facts about the electrons in the first orbit of H and He atoms. Position of

electron according to angle around the nucleus, the shapes of the first orbit, as well as the electron intensity from De Broglie

equation are all illustrated.
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I. INTRODUCTION

Atomic orbitals can be the hydrogen-like “orbitals” which
are exact solutions to the Schrodinger equation for a
hydrogen-like “atom” (i.e., an atom with one electron).

Alternatively, atomic orbitals refer to functions that
depend on the coordinates of one electron (i.e., orbitals)
but are used as starting points for approximating wave
functions that depend on the simultaneous coordinates of
all electrons in an atom or molecule. The coordinate
systems chosen for atomic orbitals are usually cylindrical
coordinates (r, 8, z) in atoms and Cartesians (X, Y, z) in a
polyatomic molecules.[1]

1. METHOD

At 0;and |v;| there is two components of velocity;
we can find them as the following:

Vy i and v, ;. and
vy i = vyl cos 6;
Vy g = J1v; | sin &;

And the time at each () point can be given from:
¥
tan 6, =—
FT
y; = x;tan 6;

sin &,
Vi = X
“t cosé; ’
y; cos B; = x;siné;

And the distance is:
i = vy ty) and (x; = vy;. ;)

x; sin6; i C0s0;
So, t; = L gr p; = Y10

Vyicos0; V,;Sinb;

From above if we know the velocity of electron and the
angle we can be certain about the location of electron at
any instant. Also, this equation helps us to find the
electron since we know the whole orbit diagram.

In other words

x:tan &;
goo= ——t

Ll]I l.
or ]
i
vy itan 8;
Now, we have to convert from the Cartesian coordinate
system ( to the cylindrical coordinate system ( . Notice we

ignore z component in the Cartesian coordinate system
and in the cylindrical coordinate system.

nt = xf 4 yf

And since,
y; = x;tan 6

So, . .
nt =xf +xitan*( 6)

Now, we can find values of x; and y; from the following
relations:

- =
v, = |— T
! w L+tan3 8
And
¥ = x;tan &

The radius of atom’s orbit is from the following:
n-ag

=
=
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Where n is the orbit number and z is the atomic number of By comparing with Pauli's figure:[2]
the atom. While @, = 0.0529 x 107 *nm

e AN

I1l. RESULTS : / / R

When the angle 6; is changing from 0 to 360 degrees and
the A@ = 0.1 degree; we find the orbit shape of H atom
and He atom by EXCEL; as the following:

H orbit
1E-10

5E-11

’ 0 6E11 Fig 4. Pauli’s classification of planar electron orbits in the

SE11 hydrogenmolecule ion, H 2 + : (a) pendulum orbit, (b)
satellite orbit.
-1E-10

In comparison with the following figure of Dying Star:

Fig 1. Electron orbit shape in Hydrogen atom.

He orbit
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Fig 2. Electron orbit shape in Helium atom. Fig 5. It shwos how dying star looks like one electron's

orbit shape.
When the angle 0 i is changing from 0 to 360 degrees and
the AB=1 degree; we find the orbit shape of H atom and  And to figure out the second electron in the orbit by giving
He atom by EXCEL; as the following: (-x) values and find the y, we get the following shape:

X1,2,3 VS. Y¥1,2,3
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Fig 3. The shapes of first orbit in Hydrogen atom, and first
and second orbits in Helium. Fig 6. Two electrons orbiting the atom at the first orbit.
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From the De Broglie assumption:

The De Broglie Wavelength

how wavelengh

B Manck's constant (6,63 X 16741+ 3)
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Fig 7. De Broglie wavelength equation.

Fig 8. Elarged figure to see how the electron orbits the
atom.

Now, to calculate the velocity, we find its value from the
following steps;
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The following graph shows the speed versus positions and
velocities respectively of the electron in Hydrogen atom:

Vs, Xand Y
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Fig 9. Total velocity against x-axis and y-axis velocities.

Now, the aim is to find the intensity of electron: From De
Broglie:
[ R

A ===

B ML

We find wavelength from v,; and v,; from then we take
the square root to get the values of 1 and v.
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6.63 x 10~%
T 9.109 x 103 x v

Then, finding the temperature from Wien's law:

-
888 x 1D -
T =—

iTn;J’.‘E
Finally, we apply the intensity law:

8rvh 1
= b4

Amex A%nr.'x Pﬁr‘ {AmaxrBpT — 1

Where KB equals to 1.38 X 10-23 (m2Kg s-2 K-1).

The following graph illustrates the relationship between
intensity and temperature.

intensity against temperature

Fig 10. The relationship between intensity and
temperature.

In similar way, applying the following law to find the
frequency:

And we can get the following results:

Temperature against frequency
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Fig 11. Temperature in vertical axis against the frequency
in the horizontal axis.

LaE-16e7 intensity against frequency
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Fig 12. Intensity in the vertical axis against frequency in
the horizontal axis.

REFERENCES

[1] Wikipedia contributors. (2021, March 21).
Atomic  orbital. Wikipedia. https://en.wikipe dia.or
g/wiki/Atomic_orbital

[2] www.researchgate.net/publication/1910478 Rise_and
_fall_of the ol d_quantum_theory/figures.

© 2021 USRET

2431



