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Abstract

The Boltzmann constant and the Planck constant is “independent™. Planck's law describes the

221
T
e’ —1

amount of electromagnetic radiational energy B, (v,7T) = emitted by the black bedy

in thermal equilibrium at a definite temperature. Where kg is the Boltzmann constant, 4 is the Planck
constant, and ¢ is the speed of light in the medium, whether material or vacuum.
In this paper, we define the temperature by the frequency of the light radiated from a particle and
h
it cleared the meaning of the Shimamoto relation “k%; =—* between the kg (the Boltzmann
ec

constant) and 4 (the Planck constant).

1. Preliminaries
(i) The Boltzmann constant

The Boltzmann constant kB is a physical constant relating energy and tempetature at the
individual particle level.

It is the gas constant R divided by the Avogadro constant N, .

(ii) The Planck constant

The Planck constant h was originaily the proportionality constant between the energy E and the
frequency v oflight.

(ill)y PV =nRT
The ideal gas law is the equation of state of a hypothetical ideal gas.
P is the pressure of the gas.
¥ is the volume of the gas.
n is the amount of substance of gas (in maoles).
R is the ideal gas constant, equal to the product of the Boltzmann constant and the Avogadro
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castant,
T is the temrperutuns of the g3 which can be derived mderoseapically from kinetic theary.

1. The clectron orhit which considerad the Planck congfant [

(=imn = i Fuy 2 momeinm hin fhe Atomic shell
1-CLy

In this paper, we sssurnes the angular moement of edecron is constamt in the atamile ahell,
(b cass A)
The first electron around te nproton with g{= R} charge.

We assume the anguler mement is the snme valoe o3 the Planck constant and the orhit is o circle,

then
2 m.r'” _heg _ nke®

o (= =

{i) By the balance in the cin: R = ke

Gy -—-"—*ﬁ R.,--’ﬁ—

(i) By the hypothests, the angular moment is 1,7 v = M AWSA(=mru ) - u‘_;i
i
By the neation (iL{1).
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Then, the energy of the electron around fhe proton is
r FR
Exmpll = M.ﬂ-’ ar L e
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Therefire, the formula of the n-th lonization energy X = ¥ ™ is

i iy
N, (m.c* - E}/1000 = ¥, (me* - ¢ © )/1000m1312.7xn’
]
e

where N, = 6022145 10™ is the Avogadro number and X" means the bare stomic nucleus.

Tabie 1. bonization energy and caloulated LE. and radius.
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I the cose of hydrogen, the orbil is an ovol. Becaese the solutions of the “orhit equation™
{gf--ﬂ'ﬂ“aé+ﬁz w )
are #1=5.16491x 107" (peribelion) and r2 = 342420 107" (anbelion),
where E =mel, = mcl ljliﬂ.ﬁlma'ﬁwﬂhumbhwud
C=ry, II.lSTﬁﬂx]ﬂ"Hulaaspmdnfm f
[} £

Therefors the qrhital secentricitr is 0.0244855 z

{In the case E)
Thes secomd alectron annd the n-praton with q(=ne) change,
We pssume the anglar moment is the same valwe as the Planck constiant and the orblr ks an

appodile poiid i a common crcle, then

Fig. 1. The othit of first electron,

mge’ _ mh, 2 |
(i} By the balance jn the circle > ::2 {;””! m{w;’:—‘ P
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(1) By the hypothesis, the anguler moment is 1,y = Mt M= i) - vis—
mr

By the relation (T),(H)
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Pig. 2. The okt of sseond ehectron.
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Thensfone, the li:nnuIaul' {n=1)-th ionization enesgy A" = X" g
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Tuble I, londzation enecgy end calculnted 1LE, ratio and radius,

{Atom He i Be B ¢ N 0 F |
ILE e el e e e ey e
Caloulsted L E. [omis fuast fisssn feeres poorss oo fmssne pason fuosors
an 121 111 108 I| 111 135 15 1,03 I| i3 132

h.du.m-.” el el Jl.lll o9 |l\wn [f682s PJM psar

This difference betwean [, E. and b caleulated value iz cauesd by the orbils bedng an oval apd
twin star style, In the case of Helium, the solutions of the “orbit equation™

38
EP T +6* =0
-
are #l=244321: 107" (perihelion) and #2 = 6.34106310™" (aphelioa),
where E, =meC, = mel 2372 H1000x N it an orbit energy

Agre ]
md O =ky =].]S‘]"u!.iﬂnneI[:I'*FihI is & spead of area.

Therefove ihw ocbital eccentricity s (0L.493731,

In the case of Lithium, the solutions of the "orbit equation™
(%ﬁ G T e
are #1=1.42613:2 107" (perihelion) ind #2 = 4.11025= 107" (aphelion),
where E, = m,cC, = met 729801000 I N gy 0, 15 m rbit emergy
and C=qv,=].|5?ﬁﬂnlﬂ"h,” i & speed of arce.

Therefure the orbiial eccentriclty s 0484815 And 80 on

{In the case C}

The fhird electron aronnd the w-peoton with g = me ) chadge,

We assume the sngular moment is the same valee ns the Planck constant, then we get the oval
arkdl by the londzstlon enengy dafa.

Therefore, table 3 shows the energy of [ n — 1 th ionization energy Xy, yruel)

Table 3, The mesmmement value of 1. E.,

Fig 3. Tha twin arbit of second alscipon.
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Generally, we gat the arbit of the eleciron by the [. E. valee and the Planck constant o speed af
area wheeh valoe (3 the same rescrancs valoe of all electrons.
In the cose of Lithivm, e solulbon of the *orbil sguaetlon™

E, =mol, = mat sm,:xmmmwﬂmauu speed of arca =r,vl=l.15‘."68xlﬂ“‘h,_|

Fe.
P -6l +=0 :

are #1=8.02322x 107" {peribelion)

and #2 =2.24788x 10" {aphelion) In approvimate way,
whers K, = prely = mol 52021000 N gy gy 18 ot energy

and C=r ul.l.ﬁTﬁlﬂxlﬂ"l_,m Is & apead of area

Fig. £, The cobit of hind elsctron,

Therefore the orbltal eccentriciyy is 0.473922

Aond T the case of Berylliom, the soluions of the “orbit equation™
1t
(E"l-i =Cle ¢ +¢' =0
z

gre rl=3.85957=107" (peribelion) and r2 = 1.39526 107" (aphelion) In approximare,
where E, =mecC, = mct 1757151000 /N, . .. s an orbit energy

and C=ry =1.15768=107" . is a speed of ares,

Therafore the orbits] eccenmbelty s 0566637

And In the ease of Boron, the sofutlons of the “arbit equation”
(f—j’ -q,’.e’j—':l #c' =0
are #1=2.475865% 107" (peribetion) and +2 =1,02282 %107 (aphelion) in approsinute way,
where B = proly = mes 3650.7 <1000 / N, , ;. is an orbli energy
ad =y, = 1.15?63-:4;11]"“," is & speed of aren.
Therefore the obital ecoentdelty Is 0610276 . And 0 on.
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3, The meaning of the temperature
PV _ fikgmls’]L[fﬂJ

We transform the equation of state of an ideal gas PV =nRT =nN kT to the “matrix form” Then the dimension of temperature T i I8 ]E 0= = !
as follows: | : by 2Pt
(i) PV (the left side of equation) LI €1c1Cmis;

i = . = — . i i -. 2
The force is fx[kgm;’sz] p{kgm.‘szf'mz] Syz[ml] 1p[kgm.”s2t'm2] IS}Z[U}Z] where ! lp[kgmﬂ‘szlmz] 15 a o Then [K] :[Cm/S ]

Therefore, we define the temperature as the acceleration quantity, that is to say
pressure. Therefore

1o - -p 5t Mo B | : i_[e’}/ } _ 27Ty p |:ej/l }"
_ [kem/s®im? ] _ . = .
|: f - 0 iS H Syz[mzl = Ly[m} ' Lz{m] . dr (O, e}’ﬁ, O) (G e[C]C[m’,S] (03 e;’lﬁl H O) 1
x[kgm.’szj }?[mzl 2 . Y
- |:_]p[r’cgﬂlfszlrn2] } |:0 :| [0 j| 5. h[=2mmru] b [=2mmpu)
0 _Ly[.w] Lz{m] — A z - ey -
D ———p—0 x €=
Then, energy PV is S4 f e e np ’ [ eﬁ’ﬂJ
:f["_g’"”f]L{_m] - lio :| {0 } Fig. 5. The pressure. . -
0 fx[kgm:’si] —‘I‘x[ml : ‘
; Fig. 6. The collision of two particles, -
I - — 4 + : Then |
_ “Whigmismy, 0 0 : ,
0 is ~L - - erCma d | e B
s s : Tiy = s & | &Y } . [ i\ :l
Id ¥ 2jr}{]ﬁ] dT (09 e?/ﬁﬂ 0) [Cts] (05 eylﬂ] ] O) (23]
And N kT (the right side of equation) is transformed as follows: ; T4 -
. : ay . :
We take the only one particie. T}-len nN, = lj therefore mN k.7 = kB.T . f _ e | dr (=0} + l: " ]+
In this situation, we pay attention to the "Shimamoto relation” which is the refation between the : 27,3, ( dyB 0.0) —0,7,,.,0) .
Boltzmann constant and the Plank constant ! dr 0s)
i _ h[kgnr2/s] - 27 Bt Vit 5] . 277mg[kg]r1[m}”1[mn]) _ ec 0 7 ec dlog 8
gi] ke “(,z] ‘ . = e . ’ = e e ———
T e et “eiftar | 2w | S 01808y 2r dr
T dz ——
And we define “the Boltzmann” as
E; _ 2y, B, ) {0 j|_ ' |:meu0 ]+ : Because, for simplicity B=r =0 (5 LK), and /.’fl-gf =0 (g L%)
ey Cumts) (0,001, ~(0.m24.0) | g - : —_—
v, d v v, v
o ) | T D - o e B CO T o I
27y By | 2rm ' ——=— )= = < ¢ = 2y *f—(=0)
) i 0imay| =T S R A T (T
e[c]c[’"m] e 170> T 1L fkgm? /5] ec : 1- (‘") - (W) - (—)
c c c
d
where ﬁ=—c~fr——)/1, Ez_.f_:ylﬁl, uy ~u’ =¢c

¢ der ¢ der
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11 L
dyf _ d C )= dr ¢ _ %

= =7
td
dz dr \/1 () \/1 () T

Then the energy is

i f%}cgmf 5 ]Lfm i
0

Id’d
. + o :
2y, |0 } ec
= . — dlo .dlo
€c [ (mnp,0imn )| 2# ( dgr}’ﬁ ¥1s 0,1 g}/ﬁ nh)
kg =
| 2mm _ec dlogyf ¥
_ e [gwic) 2 AT [ows]
i R
0 [kgmlfsz]
Because the time component is
fikgm/sz]LIm]
27w ec dlo dlog 7]
1( mhY 1) ( dé;}’ﬁ D+ l(lm 7"171161) _( 1181)
2 ¢ dlo
2 menul-e———g—ﬁ( T DI A A
ec 2z dr
_ 2rm ec dlog 8 T ec dlogyp (one particle)
¢ pewc) 27 AT [cws) 2 dr [owd)
T T
or
dlogyB dlog ¥
) . RV sk
I LU Y P 2rdr g
h _—
And the space component is
ec dlog dlog
0 1 ﬁ?’lﬂ)x o %6 KB 1ﬂ1

dr
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log 78
dr

dlogyf
dr

. : .d .
=—i(0, —m,ru ;-1 N +imamy B, - 7:0)

=(0,0,0)
Therefore, we get PV =k, =hv.

(Example 1)The one particle calenlation

T:ECZM —echuec

»Vy is a mode value.
2rdz
mean [Cmis®] mean

dlog(x)

The calculation of v =
2zdt g

When T = ecﬂM =273.15(X), then
zdr

= dlog(z5) =5.68371x10"

2rdr <]

4!

c
Ji—y
c

then ‘Zﬂ = 2y, B(=2.60608x 10, )
T

And §,=-(=0.00729735), y,4,= (=0.00729755),
<

‘f[kgmfs""]['["!]

PV dlog/ﬁ’

m 2rdr g

h
v

x5.68371x10%,  =3.76607x107"

_ 34
=6.02607x10 1] 72" s] [kgw? £57]
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{Example 2) The kinetic energy

By the formula dE, = f, - dv = ceEd7,,, we transform to the matrix.

+

dot

- |/ dr
dEs = li 7 dr dr

- dr
Fig. 7. The image of a particle.
2zmudr ec dyf ’
_ ec  pamic] N 2HAT 0wt
£, T

Then the time component is

2m udr dlog 38
d& = f[kgm/s’quTrnl = — ee———

eC  [kgu/C] 2xdT romy
TpT - =
dr
g 00— 0.0 EEE o)
dr Lkgri/s"] df[m/s] dT[kg{:Fﬁ‘SZ] 2xdr 175

3 dr 1 dyp , dr dyf
= ——9030 ’ 3090 - e —3050 ) —'—70=0
(me"nf der ) (;/1/5’1 dr )= (me der ) dr )

d 1L A B)
= (mec2yxﬁx—§,0, 0) = Emecz(%,O,O).

1 1
~ E(=FV)= f{kgmf:?]L[ml = Emec2 (r.B.) 'Z-Emevf which is one way quantity.

4. Conclusion
The electron is move at the resonance point which is expressed by the angular moment {(or
Planck constant) of the electric field.

Temperature is the frequency of tight which has been caused by collision of 2 particle.
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