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Abstract

We have three questions. The first question is that where the energy of light wave for example
which radiated from the atomic in orbit transfer. The second question is that how mount the
amplitude of the light wave.

We give the Planck’s hypotheses AE = hv the another meaning. And the third question that why

the Bohr radius is determined this value.

1. Preliminaries
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(i) A harmonic oscillator systemis F =—kx, F=mag=m dx by the Newton's second law

where k is a positive constant.

Solving this differential equation, we get the x(¢) = Acos(wt+¢),
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Then the energy W of system is W—Em +2kx2 2ka2 cos” af + 2—11%12602 sin” af
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W=—ka =— mvo2 where a is a max displacement and v, is a max speed.
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Therefore we get 4 = /ZTW and v, =2mav = 2_W
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m? =ma’a’ sin ot = maa’ (1- cos® at) = a*k —ak (Y =k(@ -x%)
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(ii) The energy function of the "relativistic' harmonic oscillator system
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We put the energy function F =————¢ 27’ (Constant), and when position is max i.e.,
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x=a and v=0. Therefore at the general position,

K —a? Ko
5 me? *7(;1 z) me® MO k(a®> —x%)
me’ (= ————=e 2 )= 4

3 1 v
- :mcz(1+_(_)2+...)(1_—2 )
2 2
-0 NSRS ) "

1 v, k(a® —x%)
2

1
) =mc’ +—my’ —E(a2 — X))+
2me 2 2

2. Some tools.

(i) Planck’s hypotheses

AE[kgmz/qz] zh[kgmz/g]v[/s] " h[kgmz/s] =6.62607x107*  energy should be proportional to the

frequency v

(ii) The surrounding frequency energy
The electronic movement is mostly determined by the proton electric charge of a central nucleus.

Then in the circle orbit the 4-dimensional force (f,, f., f} ., f.) onthe electron is
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M_(,:}/:ﬂ My_y _de dy  dy
c dez”’ " drdet decr

10 k my.* v,
{ : } , —ekE, = e—zQ(: ——=my, —)
(Ex}/: 09 —IEX}/ﬂ) r r r -

Therefore the 4-dimensional force (f,, f., fy, f.) ontheelectronis f =e-0=0
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where A is the circumferential length, v(= v,) is the surrounding speed , v is the surrounding

frequency, Av = v . And at the Bohr radius r(=r,)

2. V52
g, MC (c) v, (Speed)

v=—"= =

%rlvl(Speed of area)
B 2mny, - 2rv,(Length of circle) B 71’ (Area of circle) )

(iii) Bohr radius
2

k,e
We put 7; the Bohr radius. By the balance in the orbit, rlvl2 = n
me
kye* 1% R, v
Weput R =—"—=r(—+ ? then —%=(-1)” =0.0000532513 is a fine structure.
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And by the Planck constant /4 =2m, 7rv, )
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Therefore 7, =————=15.2923x10
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(iv) The meanings of R =——
m,C

a. The relativistic angular moment.
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By the balance the in the n-orbit, »v =~ = N 3)
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And by the “relativistic” Planck constant nh =2m rr, £
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Therefore we get the orbital radius of electron
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Especially =1, we get 7, = ¢ =5.29137856x 107"

specially we get 7 2(27r)2koezme

Moreover the formula of 7, is indicated the limited radius in a circle orbit.
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That is to say, when the case (
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r, = —— —(=2R;)=5.636x10" " (the limited radius).
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b. The energy function.

We differentiate the Energy function e - Then
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Fig. 2. The energy function.

c. The limit of the speed circular moment.
The "main equation” in the circle orbit is as follows;
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This relation (6) is the same of the balance equation of the centrifugal force and the attractive

force. Moreover, we solve the equation (5). Then,

L /7 <
R, R
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Therefore, the minimum of this radius and the maximum velocity are as follows;

r =

< — (from the discriminant).
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3. The energy of oscillation

(i) Planck constant (The angular moment of oscillation)
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Fig. 3. The energy of light at the transfer (classic).



The Planck’s hypotheses AE[ e/ = h[ kam? /1 V5] THEANS that energy should be proportional to

the frequency v and the proportionality constant is h[kgm2 = 6.62607 x107**. But we don’t know

the beginning and the end of the wave.

v is a frequent of the light. And we define v* only the number of the wave for one second.

Then we defined the energy /= — which is the angular momentum for one second.
V' [kgm®/s?]
By the Planck’s hypotheses, for any frequency Vv the energy of angular motion
h, = — is the same value and minimum energy.
14 [kgm2 /SZ]

We considered the harmonic oscillator which frequent is v and its energy is hs[kgm2 i

o(=2nv) = /i , k=mw’=m,(2zv)> and f =kx is the restoring force.
me
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Therefore lmev2 +l/€x2 =h, a= i = hsz = ! i = l i is the
2 2 k Q2avym, 2zv\m, o\m

e

2
max of displacement(or radius) and v, = 27av = ==0.0381416,,, , is the speed.
m

e

(ii) Difference energy in the transfer orbit

The orbit of electron transfer from the parabolic(or elliptic) orbit to the circle orbit with some

opportunity.
2 _— .
= —+—, At the same speed point 7, ..
I/Em—m] rn rm
When the orbit is the parabolic, m =0, Voo = 2}””

and the speed of electron at the perihelion pointis v, .

Then we get the frequency of the electron as follows;
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Fig. 4. The specific ellipfic orbi.



[ kgm?®/s*] = meC - € _.Emev” = hs[kgmz/sz] % [_ﬁ: h[kgmz/s] ‘é [ ])

1-C2)?

We considered the harmonic oscillator which frequentis v, and its energy is hs[ ken 5]

.. 2h, 2h
Then the radius is Aoy = i = s =
2r

2h,

and the speed is constant v, , =a,®, = (=v, =0.0381416,,,,,) and same value.
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Fig. 5. The electric curve and its differential.
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(iii) For generally, “any” radius 7 and r(—)’ = R, (The balance in the circle).
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We considered the harmonic oscillator which frequentis v and its energy is A [
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Examples 1 (The resonance)
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Fig. 6. The one wave (the light quantum).
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a, 1 2h 2h 1 fn 1 P
We put the (—) v=— ,a= — = “2 = — = |
2r X ps) k Qrv)y'm, 2zv\m, o\m

e
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When x=1, v, = (7)2[7] (I)ZV“] =3.2898 x 1015[/S]

1 2h
— =1.8452x 10718[ » - Therefore,
2rv, \ m,

Then a, =

1 -18
. =%alvlz _ %\/3,289& 10" = 52917x 10" (Bohr radius).
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When x=2, v, =(—) (5) s =8.2246x107, | =3.28984 %107, % n
a
. 1 1 1
AE,=—my,’ = —my, 2x(2r,)v, - =)= 27m 1, - —v, = 2am v, v,
2r,,1 1 1 [2h 13
When x=n, v, = (50 (—)%,,, =3.28984 10", x —, a, = s =—a v
a n on 2rv, \ m, 2
1 , 1 1 1
AE =—my ~=—my 2r(2r,)v, -—)=2amr,y, -—v, =2amry v,
1
v, = %(: i) and in the moving of electron v, =27 (2r,)v, - —= n A = Yo
n o n

n n

Therefore we get h = 277mrv, . and this is the light quantum for “one action one wave”.
Examples 2 (The impact acceleration and the acceleration quantity)
The orbit of electron transfer from the parabolic (or elliptic) orbit to the circle

orbit with some opportunity.

2

=—+— At the same speed point 7, ..
K roor

[m—n] n m
In the parabolic (or elliptic) orbit, the speed of electronis v, .

1
v ~ 5(2”,7)";1

n

VvV = =
" 2x(2r)  =(2r)’




And we get the frequency of the electron at the perihelion point as follows;

Fig. 7. The speéiﬁc elliptic orbit. Fig. 8. The velocity and the acceleration on circle.

d |dr| ) e | dr | ldr | - -
SB[ B o
M mec dZ' dT (the first speed v,)

the acceleration - =
the acceleration quantity( £)/ 5

[Ei} el ey {_W)y € o= 2mv,)
m,c dr |dt] ¢ Ldtl (¥P),dr

! 2
v c-tanhQ . v, 5( L)V, _ Speed of area
™ Circle 272'(2;/‘,1) 27[(2]/'n) 72'(2]’;7)2 Areaofcircle

Therefore the acceleration quantity which is impact acceleration gives frequency v, .

4. Conclusion
It is that Planck is saying implicitly in Planck's hypothesis as “Any frequency gets the energy of

angular motion with the same minimum value (Planck's constant)”.
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