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Abstract

A general form of Planck constant has been discovered as hgenerar = h(m/m'), where m is the mass of object we are
studying (like electron, Earth, etc.), and m' is part of the scaling factor that scales h up or down. Although it is suitable for
both micro- and macro- world's QM, as well as the EM- and G-forced QM, hgenerar IS N0t constant at all. hgeners is @ variable
unit (named H-C unit), which make us able to use the same QM formula for hydrogen atom to calculate the orbit movement
for all kinds of attractive central-force system. The orbital energy can be written as Ep_omit = -Hmf, omit , Where H=h/m' is a
quasi constant (for all objects on all different orbits with same r, and for both G-force and EM-force simultaneously). A new
concept of high-frequency multiplier qguantum number n' has been proposed. A new concept of RF (rotation diffusion, or
rotafusion) has been proposed. It is the complete randomization of unit vector L/|L| at n=1 ground state. A new concept of
interior {N,n} QM analysis has been proposed.

Introduction

In memory of Max Planck (who proposed h constant in 1900), Albert Einstein (who proposed E = hf in 1905), and
de Broglie (who introduced the matter wave in 1924).

A series of papers M are used to present my discovery of Solar system quantum mechanics {N,n} structure: Paper-1,
how to quantize the orbits of Solar system solely based on the quantum orbit relationship of r, = r;*n?, which was first
obtained from Bohr model, and had also been proved to be correct in Schrodinger equation solution. Paper-2, how to quantize
the orbit energy of Solar system using E = hf, and how it led to the discovery of a new constant, a generalized Planck
constant (named H-C unit). Paper-3, how to seamlessly transform Schrodinger's equation/solution into Bohr-kind simple
model for Solar system. Paper-5, how to use a new QM method (C-QM, based on interior {N,n} QM, multiplier n', |R(n,1)|*2
[Y (I,m)|*2 guided mass occupancy, and RF) to analyze our world in scales from string to universe. Paper-6, relativistic C-
QM. Each of these main papers has its own supplementary papers to present my additional results/thoughts that related to the
main paper. Papers are abbreviated as: Main paper: SunQM-1, SunQM-2, SUunQM-3, SunQM-5, etc. Supplementary paper:
SunQM-1s1, SunQM-1s2, SunQM-1s3, SunQM-2s1, SunQM-3s1, SUnQM-3s2, SuUnQM-3s3, SUNQM-3s6, SUnQM-5s1, etc.

From QM text books we know that both Bohr model and Schrodinger equation solution give the same formula for
hydrogen atom's orbital radius (r, = r; *n%), energy (E, = E; / n%), but a very different angular momentum (L,,) calculation. In
the previous paper (SunQM-1), | quantized the Solar system's orbits (e.g., {0,2} for Sun's surface, {1,5} for Earth orbit) and
established a Solar QM {N,n//6} periodic table. In this paper (SunQM-2), | will present that how to quantize the orbit energy
of Solar system using E = hf, and how it led to the discovery of a new quasi-constant, H-C unit. | will introduce a new
concept of rotation diffusion (RF) to explain why Bohr's L is different from Schrodinger's L. Note: for {N,n} QM
nomenclature as well as the general notes for {N,n} QM model, please see my paper SnQM-p1 section VIl and VIII. Note:
Microsoft Excel's number format is often used in this paper, for example: x*2 = x?, 3.4E+12 = 3.4*10", 5.6E-9 = 5.6%10°.

. The discovery of a generalized Planck constant H for planet orbits in Solar system.
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After Max Planck quantized the energy of black-body radiation and Albert Einstein quantized photon, the famous
formula E=hf has become the icon of quantum mechanics. That formula was developed for the micro-world's QM. Since the
Solar system's orbital structure has been successfully described with {N,n} QM (in paper SunQM-1), its orbital energy have
to be described by the same quantum energy formula. After many tries, | discovered a formula E= -Hmf for planets' quantum
orbit energy, which closely matched Planck/Einstein's quantum energy formula E=hf. There are many ways to deduce this
planets' quantum orbit energy formula, here I only give the simplest way.

I-a. A planet's orbit energy in classical physics form E = -(1/2) mv? eg-1

A planet moving around Sun is a central G-force governed circular movement. It follows Neuton's second law in
classical physics: F=ma=mv?%r, and F=G*Mm/r, combining these two equations we obtain: mv¥/r = G*Mm/r?, or GM = r V2.
Its classical orbit energy E = K + U = (1/2)mv? - GMm/r. Replacing GM by rv?, we obtain E = K + U = (1/2)mv? - (r v¥)m/r ,
or E = -(1/2)mVv?, where r, v, E are the orbital radius, orbital velocity, and orbital energy of this planet.

I-b. A planet's QM orbit energy in its particle form E, = -(1/2) mv,’ eqg-2

Here we need to replace r, v, and E in section I-a by r,, v,,, and E,,, and rewrite the equations:
F=ma=m v,2/rn, and F=G*Mm/r%,
mv?/r, = G*Mm/r%, or GM =1, V)%,
E, =K+ U = (1/2)mv,? - GMm/r,, = constant,
E,= K+ U = (1/2)mv,? - (r, vi2)mir, , or En = -(1/2)mv,2 .
This formula shows only the particle property of a planet moving in a circular orbit.

I-c. A planet's QM orbit energy in its matter wave form E, = -Hmf, eg-3

Now | try to introduce the matter wave property of a planet that moving in a circular orbit. Extended from de
Broglie's theory, we know that any matter (including planet) has an associated matter wave with wavelength A=h/p, where h
is the Planck constant, and p is the momentum of this matter. For a circular orbit moving object (like an electron, here | also
extended to a planet), its matter wave followed de Broglie's relationship nA=2xr.

As we learned from the text book "Modern Physics For Scientist & Engineering (3rd Stephen Thornton), page 180,
Eq 5.34", any wave (including de Broglie's matter wave 2nrn=nA) has a phase velocity (Vphase, OF Vpn), Which is different from
its particle velocity. For wave-particle duality, particle velocity = group velocity (Vgroup, OF Vgr). There is a relationship of Af =
Vpn # Vgr, Where f is the matter wave (orbit) frequency. When a particle of mass (=m) moving non-relativistic with speed v, its
phase velocity, if treated as a de Broglie wave, is vy, = Af = v/2, 0r v = Vg = 2vy,. It is deduced as:

Von = M = (Wp)(E/h) = E/p = (p%/2m) /p = p /2m = mv / 2m = v/2.
So for a particle-wave duality kinetic energy K,=(1/2)mv,?, it can be written as K,= m v, Vphan s OF Ky =mv, Aqf, .

For a planet moving in a circular orbit n, if replacing its matter wave's A, (=h/mv, ), into A,*f, = V., , We obtain
(WM, *Fy = Vo = /2., v/ =2(Wim)f, , v, *=2HF, ,
where H=h/m. So for its orbit energy E, = K, + U, = -(1/2) mv,2, | am able to obtain
E,=-Hmf,
where H=h/m, named as "quasi-Planck constant H". This formula shows that the QM wave property of a planet moving in a
circular orbit!

This formula is closely related to (Einstein’s photon energy formula) E = hf. We can even directly deduce E = hf
from E, = - Hmf, . To do that, we need to know that in E = hf, f is the difference of two orbital frequencies fa, = fyan - T . SO
AE = Epian - Eq = -HMfy 0 - ((HME) = -HM(Ey00 - F2) = -(Wm)m £, = - £y,
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The negative sign is due to fy, < 0. I will present how | used this formula to study the Solar QM {N,n} structure in my paper
SunQM-2s2. It had been known from the beginning of the QM era that if we applied E=hf to macro-world object, the
obtained quantum number n will be too large to be meaningful.

Here is the magic part; to make this formula truly useful for planets, after many tests, I discovered that for E,, = -
Hmf, , the m has to be the planet's mass, but for H= h/m, the m can be any value (even the electron's mass) but (usually) not
planet's mass ! So we re-write planet's orbit energy E,, = -Hmf,, where H= h/m', m is planet's mass, f, is orbit n 's matter
wave frequency, h is Planck constant, and m' is a scaling factor (in unit of kg) that makes the calculated n meaningful in
planet's QM.

I-d. Apply E, = -Hmf, to Solar system (that is governed by G-force).

In table 1, | apply all three formulas (classical, QM particle, and QM wave) for planet orbit energy E,, calculation,
and compare results. Notice that in Tablel:
1) NASA's planets' data of r and v (in column 2 and column 4) is only used for the classical calculation of particle Energy.
All QM calculated particle E, or wave E, (from column 13 to column 36) uses r, (at column 10) & v, (at column 11) that
obtained purely from {N,n} model .

2) The {N,n} QM model only needs to know where we set the total n=1 (or what is r value, it can be {0,1} 'sr, or {2,1}'sr,
...). Once the ry is chosen, it will calculate out rest r,, values for all planets.

3) From F=G*Mm/r.2, mv,/r, = G*Mm/r.%, or GM = r,, v, , or v, = sqrt(GM/r,), we obtain
vy = sqrt(GM/ry). eq-4

4) From A=h/mv, or h/m=A, V,, = 2xnr, /n *v, = 21 v,r, =21 r; *sqrt(GM/r,), or
h/m= 27 *sqrt(GMr,) eg-5
So H only related to r;. Once you chosen ry, you can calculate out H.

5) As explained in the paper SunQM-1, in the interior {N,n}, the orbit quantum number n of a planet is a quantized fraction

number (e.g., n/6, /6”2, ... etc.), and it means orbit is located at inner space of ry.

Table 1. Using E, = -Hmf, to calculate the planet's orbit energy in Solar system's G-force field, and comparing result from
classical, QM particle, and QM wave calculation.

classical_|am
[NASA's data of planets particle E_[(N,n) QM model calculated data [particle E, [wave, set {0,1) as total n=1, calcA,, f,, H, ', E,, wave, set {1,1) as total n=1, calc, f,, H, m’, E,, wave, set {2,1) as total n=1, calch,, f,, H,m’, E,, [wave, set m'=electron’s mass, calc total n=?
Sun's [{N,n}
radius or mod  (N,n} o) N v h/m'=2n h/m'=2n h/m'=2n
planet  planet [orbitE=- el mod period model, model  sqrt(GM/|E=(1/2) f= *sqrt(GM E,=-Hm foe *sqrt(GM fo *sqrt(GM fo=-
mass  orbit-r orbitv [(1/2)mv’ |N= el n=factor= totaln=r,=r,n? 1) mv,” calen A =2mr/n v/2A, 1) m=h/H f, calcn A =2nr/n v/2/A, 1) m'=h/H  E,=-Hmf,[calcn A= /n v/2A, ) m'=h/H  E,=-Hmf, [m'=m, H=h/m' E/(Hm) A=v,/2/f, n=2r /A, |
unit kg m ms b m ms | m Vs 1shke kg ] m 1/s 1shke ke ) m 1s sk kg ) ke ishke s m
sun core 1748408 0 1 6 1 1746408 873647 1 /6 1/6%2
sun 199430 6.96E+08 o 2 6 2 6.96E+08  436824) 2 26 2762
11 6 6 6266400 145608 6 1 1/6
Mercury 3306423 5.79E410 47400 3716432 1 3 6 18 564410 48536 -3.89E432) 18 LO7EHI0 123606 9.SSE+14 G94E49 -3.89E+32| 3 LIBE+ll 206607 S.73E415 116649 -3.89E43203/6  7.08E+1l 343E-08 344E+16 193E50 -389E+32| O.11E31 727604 1626412 LSOE08 2.36E+19
Venus  4.876r24 108E+11 35000 -2.986433) 1 4 6 24 L00E+11 36402 -3.236433| 24 2626410 6.94E-07 9.SSE14 694649 -323E433 4 LS7E+ll 116607 S.73E45 116649 -3.23E433[4/6  9.44E+1l 193E-08 3446416 19350 3236433 1131 727604 9116411 200608 3.15E+19
Eath  5.976+20 149E411 29800 -2.65E433] 1 5 6 30 157Ee11 29122 2536433 30 328E+10 A44E07 9.SSE414 G94E-49 253433 5 197E+ll 7.40608 S.73E415 116649 -2.53E433[5/6 118E+12 123608 3446416 193E50 -2536+33( 011631 727604 S.83E411 250608 3.94E41Y
Mars 6426423 228E411 24100 -186E432) 1 6 6 36 2256411  24268| -189E+432) 36 393410 30BE-07 955414 G.94E-49 -L89E+32| 6 236E+ll 5.14E08 S.73E415 L16E49 -L89EN3Z 1 1426412 BSTE09 344E+16 193E-50 -189E+32| O.11E31 727604 A40SEIL 3.00E-08 4.73E419
bupiter  190E+27 7786411 13100 -L636s35{ 2 2 533 640 7126411  13659| -177E435| 64.0 6.99E+10 O.77E-08 9.5SE+14 694E-49 -L7Es35| 107 4.19E+11 163608 S.73E415 116649 -LT7ENS| 18 2526412 271E-09 3446416 193650 -L77E35| 11631 727604 128411 533608 8396+
Satun 5686426 1436412 9700) -2.67E434] 2 3 533 959 L60E+12  9106| -235E+34] 959 LOSEHl 4.34E-08 O.SSEHA 6.94E-49 -235E+38| 160 6.29E+11 7.20E09 57315 116E49 2356434 27 377E+12 121609 3.44E416 193650 -2.35E434| 91131 7.27E04 S570EHI0 7.99E-08 126E420)
Uranus  8.68E+25 2976412 6800| -2016433| 2 4 533 127.9 285E+12  6830| -2.026+33] 127.9 140E+11 244E-08 O.SSEHA 6.94E-49 -2026433 213 839E+11 407E-09 ST 116649 202643 36  SOE+2 679E-10 3.MEHI6 L93E-S0 2026433 91IE3L 727604 32160 1O7E-07 168E420)
Neptune 1026426 4516412 5400 -1496+433| 2 5 533 1599 44SE12  5464| -L526+33] 150.9 175E+11 1S6E-08 O.SSEHA 6.94E-49 -LSZE+33| 267 10SE+12 261E-09 57315 116649 -L526433 44 629E+12 4.34E-10 3.44E416 193650 -1526433| 911E31 7.27E-04 2056+10 133607 2.106420)
Pluto 1466422 5916412 4700 -1616429) 2 6 533 1919 640E+12 4553 -L51Es29 1919 210E+11 10JE-0B 9.SSEH4 694E-49 -L5IE29| 320 126E+12 1BIE09 57315 116E49 -L51E+29| 53  7.5SE+12 3.00E-10 3.44E416 193ES0 -151E429) O.1E31 727E04 1426+10 160E07 2.526420)

Result and discussion (for Table 1):
1) For each planet, the QM wave formula E,, = -Hmf, generates the same orbit energy (in columns 18, 24, 30) as QM
particle formula E, = -(1/2)mv,? (in column 12), and both {N,n} QM modeled values are the same (or closely) as that of
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classical physics result E= -(1/2)mv? (in column 5). This confirms that the E, = -Hmf, is the correct QM orbit energy
formula.

2) Incolumns 16, 22, 28, H= h/m'= 2n *sqrt(GMTr;), so H only relates to r; . Once you have chosen a {N,1} 'sr as ry, H will
be a constant for all planets. Therefore, H is a quasi-constant. However, each planet will have its own A, , T, , E, under this H.

3) You can choose another {N,1} 'srasr; (e.g., choose {1,1}’s or {2,1}'s r as r), then H will have a different value, but it is
still a quasi-constant for all planets. For each planet, this new H will generate different A, , f;,, but the E,, will keep unchanged
for this planet for all different new H(s). So each planet on orbit does not have a unique A, f. A planet's matter wavelength
and frequency completely depends on which {N,1} 's r that you choose as r; ! For our Solar system, only {N,1}'s r can be
chosen as r; (governed by its de Broglie’s QM condition nA=2nr), so each planet has a set of limited number of A, and f,,. It is
just like each planet has a set of quantum number n(s) that depending on which r,, you choose as r; . For example, Jupiter's
matter wavelength can be simultaneously 6.99E+10, 4.19E+11, and 2.52E+12 meters, and its total n can be simultaneously =
64, 10.7, and 1.8, and its r, can be simultaneously ={0,1}, {1,1}, and {2,1}'sr.

4) The H=h/m' value is controlled by m' value. Although in theory m' can be any value, but conditioned by nA=2xr, only a
set of limited m' is meaningful for our Solar system's QM. When we choose {0,1}, or {1,1} or {2,1}'sr as r;, the m"is 6.94E-
49 kg, or 1.16E-49 kg, or 1.93E-50 kg. These m' values are much smaller than the smallest mass particle (electron, neutrino,
2.2eV/c"2= 3.9E-30 kg) in the Wikipedia "List of Particles". At this time, no physics meaning can be found to correlate to
this extraordinary small m' calculated from H=h/m' for planets in Solar system.

5) In column 31-35 of Table 1, | set m' to a very small value, but has a known physics meaning, e.g., an electron's mass m,
(=9.109E-31 kg). Then the calculated planets' n are around E+19, which are too large to see any QM effect.

Why m' matters? Because formula E, = -Hmf, not only valid for G-central-forced orbit movement, but also valid for
the EM-central-forced orbit movement ! For example in the hydrogen atom, if we want to calculate electron's orbit energy,
we only need to set m' as electron's mass m,, so that E, = -Hmf, = -(h/m¢)m.f, = hf, , it come back as the old micro-world
QM formula!

I-e. Apply E, = -Hmf, to hydrogen atom's proton-electron system governed by EM-force

Soin Table 2, | present how to use the same E, = -Hmf, formula to calculate the electron's orbit energy in hydrogen
atom (for electromagnetic central-force, not the gravity central-force field). Notice that in Table 2:
1) Calculate v,; F=ma=mv,’/r,, F=1/(4neo)*Ze’Ir,2, mViIr, = 1/(4neo)*Ze?Ir,?, mrva? = 1/(4neo)*Ze?, or
Vn= e*sqrt[Z/(dmeomr, )] eq-6

2) 1V = 1/(4neg)*Ze*m, E,=K+U = (1/2) * mv,? - 1/(4neg)*Ze’lr, = -(1/2)* 1/(4neo)*Ze?/r, , or
E, = -(1/2) * 1/(4ng;) * Ze°Ir, eq-7

3) The observed or Ritz A,_,,.; values (in column 12 of Table 2) are obtained from:
Kramida, A., Ralchenko, Yu., Reader, J., and NIST ASD Team (2015). NIST Atomic Spectra Database (ver. 5.3), [Online].
Available: http://physics.nist.gov/asd [2017, May 29]. National Institute of Standards and Technology, Gaithersburg, MD.

Table 2. Using E, = -Hmf, formula to calculate the single electron's orbit energy in hydrogen atom's (or H-atom like) EM-
force-field (Note: m =m' =m, ).
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particle E wave E transition
v,=sqrt(en2*Z |E,=-1/2* calc. \,51=¢/f  observed or
7= orbit-n= r=n®*r/z [anegmr,) |(1/4neg)*ze*/r,|\=2mr/n f=v/2/A, H=h/m'  E =-Hmf, |=hc/ (E,-E,) Ritz Ay snt

unit m m/s J m 1/s J.s/kg J nm nm

e in Hatom 1 1 5.29E-11 2.19E+06 -2.18E-18 3.32E-10  3.29E+15 7.27E-04 -2.18E-18

e in Hatom 1 2 2.12E-10 1.09E+06 -5.45E-19 6.65E-10  8.22E+14 7.27E-04  -5.45E-19 121.50 121.57)
e in Hatom 1 3 4.76E-10 7.29E+05 -2.42E-19| 9.97E-10 3.66E+14 7.27E-04 -2.42E-19 102.52 102.57]
e inHe"ion 2 1 2.65E-11 4.38E+06 -8.72E-18| 1.66E-10 1.32E+16 7.27E-04  -8.72E-18|

e’inHe"ion 2 2 1.06E-10 2.19E+06 -2.18E-18| 3.32E-10  3.29E+15 7.27E-04  -2.18E-18| 30.38 30.38
e’inHe"ion 2 3 2.38E-10 1.46E+06! -9.69E-19| 4.99E-10 1.46E+15 7.27E-04 -9.69E-19| 25.63 25.63|
e’inLi*"ion 3 1 1.76E-11 6.56E+06| -1.96E-17 1.11E-10  2.96E+16  7.27E-04  -1.96E-17|

e’inLi*ion 3 2 7.06E-11 3.28E+06 -4.90E-18| 2.22E-10  7.40E+15 7.27E-04  -4.90E-18| 13.50 13.5
e’inLi*ion 3 3 1.59E-10 2.19E+06 -2.18E-18 3.32E-10  3.29+15 7.27E-04 -2.18E-18 11.39 11.39]

Result (of Table 2):
1) Table 2 confirms that, with H = h/m' = h/m, , formula E,, = -Hmf;, is also suitable for calculating the electron's orbit
energy in hydrogen atom under a EM central force field.

I-f. The quasi-constant character of H in formula E,, = -Hmf,

To further illustrate the quasi-constant property of H in E, = -Hmf,, , | constructed Table 3, to demonstrate that a
single H can be used to calculate all of the orbital energies of Solar system orbiting Milky Way, and Earth orbiting Sun, and
Moon orbiting Earth, and electron orbiting proton, and electron orbiting Li** ion nucleus. Notice that the first three orbital
systems are governed by G-force, and last two are governed by EM-force. Since H value is only depends on r, , Table 3 also
demonstrates that if we choose a new ry , it will generate a new H, and this new H will be a new constant for E, calculation
for both Solar system orbiting Milky Way, and electron orbiting proton.

Table 3. To show H is a quasi-constant in E, = -Hmf, , valid from Milky Way's G-force system to hydrogen atom's EM-
force system.

E=-
y21ze|
aneg)/r]

={H/2m)
*fize'fia
neg)*m

Heh/m'=
o
sartl(ze’/
aneglry/m

ry=(H/2m)
*fize*/(a
) neg'm

[QMwave E,, pick ar, to make Suns orbitin Milky Way has n-2 [QMwave E,, pick ar, to make electron’s rbit in H-atom has n-1 [M wave ., pick ar; to make Solar (0,1} as total n=1
Classical _classical QM wave QMwave QMwave
Heh/m'= Heh/m'= Heh/m'=
. m @le alen= e aalc . clc -
center mass E= -(/2) *sqrt(GMr n=H/2n) sqrt(r,/ry o= sqrt(GMr, =2 sqrt(ry/r A= o= *sart(GM. =2 sqrt(r,/r fo=
lorbitobject  massm  object massM  force orbitr orbitv  (1/2)mv’ GMm/r [pickr= ) m=h/H GM ) H'n=  A=2nr/n v/2/\,  E=-Hmf, [pickr= ) m=h/HYGM ) Hn= men 2N, Eg=-Hmf, [pickn= ) m=h/H/GM ) Hn= A2/ v/2/A,  Eg=-Hmf,
ke ke m ms ) m s ke m s m 1she ke m vs m Lshe ke m s s

solar 1996130 Milkyway  218E441 G 2656120 234E05 -5.4SEHA0 -S.AGEH0 663419 LOSENZ6 340660 6.63E419 2 3906426 83310 L4IE16 -5.456440) 727604 911631 921640 5.4E+29 30626 310609 3776413 -5.a5Ewdo) 931EH14 711649 LSIE03 419EA11 3906426 3986409 294605 -5.45E+d0)

Earth 5976424 Sun 199430 G 149E+11 29800 -2.65E+33 -2.66E+33 1956426 340660 7266430 1A3E-10 279+16 6.54E21 228618 -2.666433 7.276.08 911631 101E-28 386419 279E+16 2.44E-08 6.11E+11 -2.66E+33] L6GEWOS O.31E+14 7.11E-49 166E408 30 2796416 3126410 ATTE07 -2.66E43

voon 7306422 Earth 5976028 G 3BE0S 1000 365628 -3.79+2s] 195626 340660 2426436 126614 2466412 L9223 261621 3726428 72700 911631 336623 3AEHS 2466412 7.14607 7006408 3726428 931EHIA 711649 5506413 26403 2466412 OMEHL SATEND -372EN

1gram 100603 humanball | 650E+01 G 250601 132604 -8.686-12) L95E+26 340660 2226459 LO0GE-30 207E-04 148E+30 A.d5E-35 -8.68E-12) 727604 911631 309E+00 028448 207604 5526400 119.05 -8.68E-12 9316114 71149 5076436 222619 207604 7.076+18 931624 -B.68E-12)
lelectron, 053 9.1096-31 proton 167627 G (G-force istoo weak to keep e-at r=5,29E-11 meter

lelectron, 053 9.109€.31 proton 167627 EM 529611 2.19F+06 -218E-18 -2.18€-18] 195626 340660 381E+d8 37330 7.27E.08 B9 123614 218618 52911 727604 91131 529611 1727604 332610 3296415 -2186-18) 931E+14 711649 BESERS 781E10 72704 42608 257E03 -21BE-1

electron 9109631 i nucleus  116E-25 EM 176611 G.5GE+06 -196E-17 -196E-17] L95E+26 340660 1276+48 373630 727604 2.97E+19 110E-13 -196E-17) 727608 911631 176611 099999 7.276-04 11IE-10 296E+16 -L9GE-17 9316114 711649 289425 7B1E-19 727604 L426+08 231602 -196E-17]

Explanation of how | calculated data in Table 3:
1) InTable 3, we need to know the central object's mass to calculate the classical E,, and H. For Milky Way, we can use a
effective central mass M to do this calculation. The Table 3b below shows how I estimated the effective central mass of

Milky Way for this purpose.

Table 3b. Estimation of the effective center mass of Milky Way for Sun's orbit. Data is obtained from either wiki "Sun" or
wiki "Milky way".
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Sun distance to Milky Way Center= 28000 lightyrs=  2.647E+20 meter

Sun orbit period = 225000000 yrs = 7.096E+15 sec

Sun orbit speed = 2.344E+05 m/s

mass of Milky Way galaxy = 6E+42 kg

mass of Milky Way galaxy center (black hole)= 8.57E+36 kg
effective center mass of Milky Way for Sun's orbit*= 2.18E+41 kg

* calculated from F=ma=m vnz/rn, F=G*Mm/rnz, m vz/rn = G*Mm/rnz, r vn2 =GM, M=rv*/G

2) For G-force and EM-force, we can use the same formula, only need to exchange GMm with Ze?/(4ney) .

3) Incolumn 11, from known ry (6.63E+19m) I calculate out H (=2x *sqrt(GMr)=1.95E+26 J.s/kg), and copy this H for all
rest objects.

4) Incolumn 13, I use this known H to calculate r, (=(H/2x)"2/(GM) , see eq-5) for all sized objects.

5) In column 14, | use the known ry to calculate n (= sqrt(r./r,)) for all sized objects (except Milky Way-Sun).

6) Incolumn 15, nH is calculated for all sized objects. Notice that for each object, this value is constant no matter what r,
you choose (see section 1-g).

7) Incolumns 16-18 I calculate out A, , f,, , E,, for all sized objects.

Result and discussion of Table 3:

1) Toshow H isa constant in E,= -Hmf, , we need to show that for all sizes of objects, and for all forces (including G and
EM), theirs orbital E can be calculated using a single H. From Table 1's result-2 we know that H only related to r;. So (in
Table 3 column 10) I choose r;=6.63E+19 meters (which is 1/4 of Sun's orbit-r to Milky way center, so that Sun's orbit-r to
Milky way will be n=2 under this r,), and then obtain the corresponding H=1.95E+26. Then | use this H to calculate all
objects’ orbital E, (in column 18). Amazingly the results are the same as that of classical E (in column 9). So it confirms that
H is a constant in formula E,= -Hmf;, for all sizes of objects, and for both G & EM forces.

Note-1: Under this ry, the calculated n=2 (in column 14) for Sun orbiting Milky way, but it does not mean this is a good QM
number for Sun's orbit, because it does not consider the rest stars that orbiting the Milky way. A good (or true) n number for
Sun's orbit must be able to simultaneously give good n numbers for most (if not all) stars orbiting Milky way under the same
{N,n} QM system.

Note-2: Under this ry, all other calculated n << E-10, completely meaningless for QM, but still meaningful for A, , f,, , E,
calculation.

2) To show H is a quasi-constant in orbital E,,, we need to show that H is not a unique value for E,= -Hmf,, . So from column
19 to 27 of Table 3, | choose another r;=5.28E-11 meters, now the corresponding H=7.27E-4, and we set it as the new
constant for all sized objects. The calculated E, (in column 27) still match the classical E (in column 9). Also from column 28
to 36, | picked a third r; (=1.66E+8, try to make Earth's oribt-r has total n=30), now the new constant H=9.31E+14. Again,
the calculated E, for all objects (in column 36) still matches the classical E (in column 9). It shows that although H is a
constant for all sized objects in E,= -Hmf, calculation, H can be another constant value for the same all sized objects, so H is
not unique. Therefore, H is a quasi-constant in formula E,= -Hmf, . Again, the calculated n, A, , f, may not necessary be
meaningful in QM. Only those n(s) satisfy all following three conditions will be meaningful in QM: a) n= (or =) integer
number, b) 1 <n <100, and c) not only one object, but all objects (planets, or stars) in the same central forced system
simultaneously have n(s) satisfy conditions a) and b).

3) Modern physics has been looking for the unification of G-force with other three basic forces for long time. Here | used a
single formula E,= -Hmf, and a single quasi-constant H for orbital energy (governed by both G-force and EM force)
calculation. This method strongly suggests that these two forces have the same origin. Does this formula and H quasi-
constant unifies G-force and EM-force? | believe so, although | am not sure (since | am only a citizen scientist level QM
researcher). Even if this is not a true unification of G-force with EM-force, | expect this result will have some impact on the
future study of unification of G-force with other three forces.
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4) Because H=h/m'= 2z *sqrt(GMTry), it is interesting to see that the higher the central mass (or the larger the r; size), the
higher the H value.

I-g. The quasi-constant character of H came from the Hn = H'n" = H"'n"" = fixed value for a circular moving object
with a fixed orbit r,

From Table 3, H=h/m'= 2zt *sqrt(GMry), n=sqrt(r,/r{), combining two we obtain Hn=27 *sqrt(GMr,) for the G-
central-forced circular movement. Or, H=h/m'= 2n* sqrt[Ze?/(4meq)r,/m], n=sqrt(r,/r;), combining two we obtain Hn=2n
*sqrt[Ze?/(4neo)r,/m] for the EM-central-forced circular movement. Both deduced results demonstrate that for any circular
moving object, if its orbit r, is a fixed value, then its H*n is also a fixed value. Which means, we can have a set of different
numbers for n (either n, or n', or n") for this object's orbit, and they satisfy H*n=H"*n'=H"*n".

From H=h/m'= 27 *sqrt(GMTr;), we know that the H value depends on where you choose r;. Once you have chosen
r, the object's orbit r will have a defined n. Table 4 shows one example: for Mercury, Venus, Earth, Mars, we can choose
either {1,1}'ras ry, or {0,1}'s r as ry, each will give a different H, although Hn and H'n' should be the same.

Table 4. To demonstrate that Hn equals to a fixed value for each planet, no matter what r, (or n) you choose.

NASA's data of planets classical |using{0,1}'srasr; using {1,1}'srasr,

Sun's radius n= n=

or planet planet |E= sqrt(r,/ H=h/m'=2nt sqart(r, H=h/m'=2n

mass orbit-r orbit-v (1/2)mv2 ry) *sqrt(GMr,) Hn= /r1) *sqrt(GMr,) Hn=

unit kg m m/s J J.s/kg J.s/kg J.s/kg J.s/kg
Sun core {0,1} 1.74E+08 1 9.55E+14
SUN 1.989E+30 6.96E+08
{1,1} 6.26E+09 1 5.73E+15
Mercury 3.3E+23 5.79E+10 47400| -3.71E+32 18.2 9.55E+14  1.74E+16 3.0 5.73E+15 1.74E+16
Venus 4.87E+24 1.08E+11 35000| -2.98E+33 24.9 9.55E+14  2.38E+16 4.2 5.73E+15 2.38E+16)
Earth 5.97E+24 1.49E+11 29800| -2.65E+33| 29.3 9.55E+14  2.79E+16 4.9 5.73E+15 2.79E+16|
Mars 6.42E+23 2.28E+11 24100| -1.86E+32| 36.2 9.55E+14  3.46E+16 6.0 5.73E+15 3.46E+16|

Column 15 and column 24 in Table 3 also shows that H*n = fixed value for Solar system in Milky way, or for Earth in Solar
system, or for electron in hydrogen atom, even theirs H or n can be very different values.

It is not every r, can be chosen as ry. Only {N,1} in each N super-shell can be chosen as total n=1 (or as r,).
Therefore, the rule of Hn = H'n' is only valid and useful between different N super-shells, but not within each N super-shell.
Within each N super-shell, H is a constant for every n(s). For example, Hn = H'n' is NOT suitable for hydrogen atom's
electron orbit n between n=1, and n=2 (or any n), simply because that hydrogen atom electron orbits n=1, 2, 3, etc. belong to
the same N super-shell, so they all have the same H (see column 9 in Table 2). Same thing for planets: all planets (n=3, 4, 5,
6) have the same H (see column 17 in Table 1). So this rule (Hn = H'n") is only suitable for {N,n} QM system where there are
multiple N super-shells, or equivalently, there are multiple ry(s) in this QM system!

I-h. The simultaneous multiple n for a single orbit in Solar QM {N,n} structure means a planet's real orbit n is
composed of a base-frequency n that is modified by many multiplier n'(s).

That a single orbit (in Solar QM {N,n} structure) has multiple n simultaneously (see section I) has a real physics
meaning. The lowest n (integer, and >0) number gives the major QM effect, the higher n numbers gives the minor QM effect:
This is exactly like that in wave analysis, the base frequency gives the basic tone, the multiplier gives the modification of
tone. Here | give one example to explain why. In the Solar {N,n} model, Earth has n=5, 5*6=30, 5*6"2=180, 5*6"3=1080,
... etc. simultaneously. Its {1,5} modeled orbit should have orbit r, =r,;*n? =1.74E+8 * 302 =1.57E+11 m. The real orbit r of
Earth is =1.49E+11 m. The corresponding n =sqrt(1.49E+11/1.74E+8) =29.26 , or n =~4.88, 29.26, 175.58, 1053.47, ... etc.
simultaneously.
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We know that the QM effect needs its quantum number n= integer. In column 3 of Table 4b below, I calculate the
Earth's real n deviate from the integer number (using relative value =[Round(n’)-n'}/n"). The result shows that the higher the
n', the lower the relative n' deviate from the integer number. For example, at n'=1053.47, the relative deviation is only -
0.0004. So now the n' can be (comfortably) round as the integer 1053. Then we can explain Earth's QM as: it has a base QM
quantum number n=5 that make Earth in a {1,5} orbit. It also has the multiplier n'=1053, which is -27 smaller than the strict
quantum number n'=1080 (of n=5), so Earth's orbit r is modified from 1.57E+11 m to 1.49E+11 by this minor QM effect.
This small modification of n' from 1080 to 1053 does not mess up its base QM effect as n=>5!

Table 4b. Calculate n' deviation from integer

Model {1,5}  Earth {1,5}
n'deviate
n'=sqrt(r/rl from

n= ) integer
5 4.88 0.0252
30 29.26 -0.0090,
180 175.58 0.0024
1080 1053.47 -0.0004]

Actually, a true orbit n of Earth is a combination of mixture of the base-frequency n=5 (which is the major
contributor) and many multiplier n'=29, 176, 1053, ... (which are minor contributors). It is just like the piano's mid-C tone,
the major frequency =261.6 Hz contributes to the base tone of mid-C, and many minor multiplier frequencies makes the tone
to be piano's, not other instrument’s. So the real orbit n of all eight planets in the Solar system (or any celestial orbit n) are a
base-frequency n that is modified by the multiplier n'. The mixture of base/multiplier n of a planet's QM must be caused by
the interference of base/multiplier frequencies of its multiple matter waves. This means when a planet (or any object) moving
in an orbit, its matter wave has a base wave and many multiplier waves simultaneously. So in paper SunQM-1, all I did was
that | extracted out these base-frequency n(s) and re-presented these base-frequency n(s) in a {N,n//6} QM model !

In paper SunQM-3s2, | will use this base/multiplier frequency theory to calculate the snapshot pictures of pre-Sun
ball disk-lyzation process. In paper SunQM-3s4, | will use the same theory to study the Saturn's ring formation, planet's
flattening, etc.

I1. The new concept of H-C unit for both macro-world's QM and micro-world’'s QM.

In Table 3, by exchanging GMm with Ze?/(4ns,), we are able to use formula E,= -Hmf, (which was developed for
planet's orbital energy calculation) to calculate the orbital energy for electron in hydrogen atom. Here I'd like to demonstrate
that all formulas developed from hydrogen atom QM (like the Bohr radius a, , E, , etc.) can be directly used for planet,
simply by replacing Planck Constant h by a generalized quasi-constant hgenerar = (0/Me) Mpjanet -

Il1-a. Bohr radius a, formula can be directly use to calculate the planet's QM orbit's ry

The standard Bohr radius formula is ag = (h/Zn)zlme/(Ze2/4nso). In this formula, replacing as ag — 11, h — hge,
:(h/me)mplanet y Me — Mypjanet » (Zez/4n80) — GMmpjapet , it become r; = (h/zn/me*mplanet)Zlmplanet/(GMmplanet), or

r, = (h/2n/m;)’/(GM) eq-8

The result of this equation is shown in column 5 of Table 5, and they are almost same as result in column 35 of Table 1,
where H=h/m, .
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11-b. Bohr Model's orbital energy formula can be directly used to calculate the planet's QM orbital energy E,, .

From Giancoli's book pp1005, eq-37-14a, the standard Bohr Model's orbit energy formula is E, = -
(1/2)*[Ze*/(4neo(h/2m)n)]°m . In this formula, replacing as h — hgen =(V/Me)Mpjanet , Me — Mpjaner , (Z67/4me0) — GMMpjaney , it
become Ej, = ~(1/2)*[GMmMyjaner/(h/27/m6) Mpianed M) Mpjaner , OF
En = -[GM/(h/27/me)/N)*Mpianed/2 eq-9

Remember here we use h/m'=h/m, , so the planet's n(s) are around E19 ~ E20 (see column 6 of Table 5). The result of E,, is
shown in column 7 of Table 5, and they are same as result in column 5 of Table 1.

Table 5. To demonstrate that all formulas in Bohr Model for hydrogen atom can be directly used for planets' QM calculation.

NASA's data of planets

Sun's radius = By=-

or planet planet  [(h/2/me) o [GM/(h/2r/m,)/n

. . 2
mass orbit-r orbit-v /(GM),  sqrt(r,/r,) )]Zmpla"et/z

unit kg m m/s m
Sun core 1.74E+08
SUN 1.99E+30 6.96E+08
Mercury 3.30E+23 5.79E+10 47400| 1.01E-28 2.395E+19 -3.78E+32
Venus 4.87E+24 1.08E+11 35000, 1.01E-28 3.271E+19 -2.99E+33]
Earth 5.97E+24 1.49E+11 29800 1.01E-28 3.842E+19 -2.66E+33]
Mars 6.42E+23 2.28E+11 24100| 1.01E-28 4.752E+19 -1.87E+32
Jupiter 1.90E+27 7.78E+11 13100 1.01E-28 8.778E+19 -1.62E+35]
Saturn 5.68E+26 1.43E+12 9700 1.01E-28 1.189E+20) -2.64E+34
Uranus 8.68E+25 2.97E+12 6800 1.01E-28 1.716E+20] -1.94E+33
Neptune 1.02E+26 4.51E+12 54001 1.01E-28 2.113E+20| -1.50E+33|
Pluto 1.46E+22 5.91E+12 4700 1.01E-28  2.42E+20| -1.64E+29

Result (of Table 5):

1) Bohr radius formula can be directly used to calculate planet's ry (though it is not the good r; we like to see, because its n is
too big to be meaningful for QM). The reason why n is too big is that in formula hge, = (h/M)Mpjane; , 1 used m'=m, . If I use a
much smaller m', e.g., m'=1.16E-49 kg (see column 23 in Table 1), then Earth’s n=5.

2) Bohr Model's orbital energy formula can be directly used to calculate the planet's QM orbital energy E,, .

I1-c. H-C unit, a new concept for both macro-world's QM and micro-world's QM.

All above results suggest that the Planck constant (obtained for electron's QM) actually is a quasi-constant, it can be
variable according to the body mass we are dealing with. The general form of h should be written as:
hgeneral = hplanck *mbody/ml eq-10

where Mgy is the mass of a body we are dealing with which moving circularly in a central force field, and m' is part of a
scaling factor and it has a unit of kg. While the scaling factor myeg,/m' scales hgeneral Value up (or down), the product of nh =
Nptanck * Nplanck = Ngeneral * Ngeneral = CONStant (or more accurately, proportional to a fixed value like r, , or v, , or E;, for this
body)! For example, when dealing with planets in Solar system, while the hgenera SCaled up by a factor = Mpjaned/mM’, (O Npjaner =
Nplanck Mplanet / M), N is scaled down by the same factor mye/m'. QM calculated orbit r, or v, or E will keep the same value
(rn= r'avy Vo=V, and E,= Ey). The only purpose to scale hgenerar Up Or down is to keep n in a proper range (=1, 2, 3, ... <100,
not E+20, or E-20) so that this n value is meaningful for QM.
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In other words, hppaek IS @ unit (which happened to be obtained from the work dealing with hydrogen atom's
electron), and n is the quantum number for that unit and n is obtained through QM calculation. If we dealing with planet (or
galaxy, or proton, or quark, etc.), we need only to scale up (or down) the unit, and then we can obtain the meaningful n
quantum number through the same QM calculation!

So here | introduced a new H-C unit (hgenerat =H*Mpoqy). The new concept associated with this H-C unit is: in old
way, we keep unit constant, and change formula or variable input value for calculation. In the new way: we keep QM formula
(of hydrogen atom) unchanged, but only change H-C unit accordingly!

In other words, hgenerar IS NOt & constant at all, it is a variable unit (named H-C unit), which make us able to use the
same QM formula for hydrogen atom to calculate the orbit movement for all kinds of attractive-central-force system. Of
course, in the system, there should be no electron-electron-type repelling interaction, and planet-planet (N-body) interaction
should be (weak enough to be) ignored. A list of those attractive central-force systems is: G-force (solar system, galaxy),
EM-force (single electron in hydrogen atom, He-ion, Li-ion, etc.). | believe that H-C unit is also valid for the strong force
(and weak force) formed QM structure. This forms the basis of why QM orbital energy formula E, = -Hmf, (or E, = -hgenfy) is
suitable for attractive central force of either G, or EM, or even strong force, weak force. It is also can be seen that for one kg
of mass that doing orbit movement, H=hg, . Therefore H (=h/m’) is the hg, per one kg of mass that doing orbit movement, so
it has unit of J.s/kg

I1-d. Some useful formulas for both macro-world's QM and micro-world's QM.

If we know the value of hgeneral (=Ngen), then following formulas can help us to easily calculate out the rest (central-
forced orbit) QM parameters:

n= 27UM Vi orbit rn-orbit/hgen )

1= Ngen” /(4n°GMmM?) = [H/(2)1%/(GM), for G-force

ag= 47rso(hgen/21r)2 /(Zezme), for a single electron in hydrogen like atom, EM-force, (Z should be included in a, to make E,= -
hf,, as normal),

In-orbit = n’ I'1-oribt s

Mot = N° 8o, (do NOT include Z here 1)

Vi-orbit = SAE(GM/n_ormit) , Vo = Vi /n.

Viomit= €¥sqrt(Z/4neomr, omit) , for EM-force.

An-orbit = 2Mneorit/N , Ap =1 % Ay .

To-orbit = Vn-orbit-phase/xn-orbit = Vn-orit/2/An-orbit » Tn = T1 In?.

En—orbit =- hgeneralfn-orbit )

Note: ry , Vo, E, change only upon n, NOT upon H, hge, , h', h", or Z.
E,=E,/n*. E,=-Hmf, = -Hmf, /n?.

H = constant for all n(s).

I1l. The meaning of Planck constant (and the H-C unit) is a quantum action of RF rotation.

In wiki "Planck constant”, it says "The Planck constant ... is the quantum of action". One web site
"https://physics.stackexchange.com/questions/153807/what-is-the-point-of-the-reduced-plancks-constant-hbar-h-bar-why-
don’t" says "Planck constant is a quantum of action. But what kind of action?" has answer: "a rotation". So we understand
why we have to put 2x, as it refers to a complete rotation". | like this explanation that Planck constant is a quantum action of
rotation!

Here | moved forward one more step: H-C unit (or hge,=Hm) is a unit of quantum action of RF rotation! It can be
scaled up/down as required. Let me first explain what is RF. RF is a unit vector diffusion phenomenon in a way that only the
vector's orientation is randomized, the vector length is keep unchanged. So it is a rotational diffusion, and | created a new
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word "rotafusion”, or abbreviated as "RF", to name the rotation diffusion. In hydrogen atom QM, the electron orbiting a
nucleus generates a vector angular momentum L, at QM state n. When we comparing Schrodinger equation solution L? =
n(n-1)[h/(2m)]? to Bohr's result L = n h/(27), it is obvious that at high n, they are almost same. The major difference is at low
n, especially at n=1 (see Table 6 below).

One day (in early 2016) I suddenly realized that there is a simple way to solve the discrepancy: if | keep the L vector
length unchanged (=Bohr's L), meanwhile randomize its orientation (like diffusion), then I can obtain Schrodinger's L as the
time averaged result of its vector's random RF. The reason of L = n h/(2r) becoming |L|= sqrt[n(n-1) h/(2r)] is that sqrt[n(n-
1)] reflect the time-averaged projection of RF movement of vector L! So Bohr's L does not include the RF effect, while
Schrodinger's L does include the RF effect.

The physics meaning of RF is that at the QM n=1 ground state, the unit vector of the orbit's angular momentum
L/|L| diffused to all directions in 3D space so that it is time-averaged value =0. The RF effect can be directly derived from
Schrodinger equation solution. Here | give a (non-strict, or qualitative) derivation: in n=1's wave function [nIm> =
R(1,0)Y(0,0). The radial wave function R(n,I) is always spherical symmetric. The spherical harmonic function
Y(0,0)=1/2/sqrt(x), suggesting the matter wave at n=1 is spherical symmetric, so that it has to be RF. | believe that the RF
effect can also be directly derived from the known uncertainty principle [Ly, Ly] =i h L, (I tried it, but not successful yet, see
my paper SunQM-2s1).

The relative |L| value change (in column 4 of Table 6, calculated as ={n-sqrt[n(n-1)]}/n ) can be used to reflect the
level of RF: so at n=1 ground state it is 100% RF, n=2 decreased to 29% RF, n=3 further decreased to 18% RF, and at n=36 it
isonly 1% RF.

Table 6. Comparison of Schrodinger equation solution L? = n(n-1)[h/(2)]* with Bohr's result L = n h/(27).

Schrodinger's
Bohr's |[L| |L| % of RF
n =n =sqrt[n(n-1)] =(B-S)/B
unit= h/(2m) h/(2m)
1 1 0.0 100%
2 2 14 29%
3 3 24 18%)
4 4 3.5 13%|
5 5 4.5 11%
6 6 5.5 9%
36 36 35.5 1%

Actually the “i*h” may be the true unit of quantum action of RF rotation. I believe that the complex number sign "i"
of “ih” in equations (or operators) reflects the real-time RF movement. For example: uncertainty principle [Ly, L] =ihL,,
[x*, pM =ih, p*=-ih V, E* = ih 0/0t . Meanwhile, all equations with h-bar (but without i) are the time-averaged RF
projection. For example, |L| = sqrt[n(n-1)] h reflects the time-averaged RF of vector L projected on h/(2w) unit (see paper
SunQM-2s1 for details).

So in Table 6, at n=1, Bohr's L,-;= h/(2r) tells us that h/(2x) is a quantum action of rotation, and Schrodinger's L=;
= 0* h/(2m) tells us that h/(2w) is a quantum action of RF rotation.

To make RF happen, it needs mass occupancy =100% (or close to 100%). In Schrodinger equation model, electron
has 100% occupancy in n to n+1 orbit space shell, so its vector L has RF. In Bohr model, electron take <1% of occupancy in
n to n+1 orbit space shell (because it does circular movement only at r, in x-y plane), so its vector L has no RF. Inside Sun
of {0,1}RF ball, it is 100% mass occupancy, so mass (each molecule's vector L) has RF. At {1,5}o orbit, Earth has <1%
mass occupancy of orbit space {1,5}0, so the vector L of Earth (orbiting around Sun) has no RF (see paper SunQM-2s1 for
details).

It is easy to understand RF in hydrogen atom where a single electron orbiting proton at r,= a, , after RF of its vector
L, the circular orbit forms a spherical surface. After add the elliptical orbit (like that of Sommerfeld's, but randomize both the
length and the orientation of the semi-major axis), then the electron's orbit trace covers all spherical shell space (mainly from
r, to rn.1 in a simplified model, see paper SunQM-3s2). We can even view it in a slow motion movie (in classic mechanics)
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like Mercury (pretend to be electron) orbiting Sun (pretend to be proton) in an apsidal precession motion, except that
Mercury’s precession orbit is in 2D (x-y plan), the electron’s precession orbit around proton needs to be in 3D (r, 6, ¢), S0 the
semi-major axis’ length also become a variable.

In 2016, after | gradually understood the electron's RF effect, I also figured out how to apply the RF effect to the
hydrogen atoms inside the Sun. All atoms inside Sun are pretty much localized even they are doing thermal motion. The
limited mean free path makes atoms unable to do the (free) precession movement for long time. So inside the Sun it is the
collection of matter waves (of all atoms) that doing the RF. For a specific atom, at the end of its free path it collides with a
2nd atom, the 1st atom's original motion is stopped, but its matter wave is transferred to the 2nd atom, and the 2nd atom
carries this matter wave (now it is a virtual matter wave) on its free path until it collides with the 3rd atom and transfer this
virtual matter wave to the 3rd atom. The Sun has countless of atoms, and each atom carries (and transfers) several matter
wave mode simultaneously (to different direction), so the collection of matter waves form RF effect. This RF theory, together
with Solar QM {N,n} structure, can easily explain why Sun has temperature of 1E+6 degree at both inside Sun and corona,
but only 5800K at Sun surface (see paper SUnQM-2s1 for details).

For EM-central-force caused {N,n} QM, h/2=x is a unit of quantum action of RF rotation that has a value =1.055E-34
(J.s) for an electron orbiting around proton at r,=5.29E-11 m. For G-central-force caused {N,n} QM, the equivalent hg, /27 is
a unit of quantum action of RF rotation that has a value around 1.52E+14 (J.s) for a 1 kg object orbit around Sun with ry=r of
{0,1} (=1.74E+8 m). It is calculated as: hgen/2 = H*m /27, (or = h/27 *(m/m') = m *sqrt(GMr,) ) , for each 1 kg object
orbiting a Sun-massed center, they are hge,=1.52E+14 (J.s) for orbits {0,n=1..5}0, hg,=9.12E+14 (J.s) for orbits
{1,n=1..5}0, hgen=5.47E+15 (J.5) for orbits {2,n=1..5}0 (see Table 1 columns 16, 22, 28 for H=h/m', and using
hgen=H*1kg/(2m) ).

IV. The meaning of QM, the (1D and 3D) matter wave resonance, and the interior {N,n} QM analysis.

There are many ways to explain the QM meaning. Here is my version of QM meaning explanation.

IV-a. QM effect is the matter wave resonance effect.

Basically, QM effect is the matter wave resonance effect. Following are some examples:
1) According to text books, the reason of Bohr model's electron being able to do stable circular orbit movement is that its
matter wave A matches de Broglie condition nA=2x=r. In my explanation, the circular orbit is a one-dimensional matter wave
resonance chamber, it amplifies the matter wave at A=1x, 1/2 x, 1/3 x, ... of circumference 2xr through wave resonance
effect.

2) Guided by this matter wave theory, and combined with {N,n} QM model, the Earth's {1,5} circular orbit is a (one
dimension) matter wave resonance chamber. It amplifies those matter waves with A satisfying n=5, 30, 180, etc., for nA=2xr
through wave resonance in this chamber.

3) A Solar system is a 3D spherical matter wave resonance chamber. Let us set the {4,6}={5,1} as the spherical chamber’s
wall. Inside of this chamber, a mass of 1.99E+30 kg at the center generates a spherical matter wave interference pattern, so
that it amplifies one set of matter waves at {N,n//6} shells start from {0,3} to {4,6} as planetary system (see the strict math
deduction result in my paper SunQM-3, and SunQM-5). It also amplifies another set of matter waves at {N,n//6} shells start
from center to {0,2} as Sun body.

IV-b. Furthermore, QM effect is the matter wave resonance effect combined with RF effect.
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In wave physics we know that the short A wave propagates in a more defined direction than that of the long A wave.
The same thing happened for the circular moving matter wave: in formula nA,=2mr, , the higher the n, the shorter the A, , and
the more accurate defined direction the wave propagates. This is exactly why in each {N,1}={N-1,6} shell in Solar system,
the belt replaces the planet (e.g., Kuiper belt at {2,63}={3,1}, and Asteroid belt at {1,8}~{2,1}). Because {3,1} shows the n=1
property, so its orbit should be in 100% RF, but meanwhile it is also n=6, so it should be almost no RF (or 9%RF see table 6).
So as the averaged result, the objects in {2,6}={3,1} shell have significantly higher RF intension than its neighbors in {2,5}
and {3,2} shells, which means, fragments in this shell intended to have higher orbit inclination and eccentricity, so they are
unable to be accreted into a single planet. That is why Kuiper belt will remains as a belt forever due to its {N,1} shell
property, while its neighbor {2,5} shell's mass formed Neptune, and the mass in another side neighbor {3,2} most likely also
formed a single planet which has not been discovered yet. The Asteroid belt also formed because of it has both n=8, and n~1
QM effect, and will stay there forever due to it is at nearly {N,1} shell.

Here let us define one way to characterize RF (at least semi-quantitatively) in our {N,n} QM model:
1) Ina Solar QM {N,n} system dealing with a celestial body circular movement, I still use a classical circular orbit (rather
than the probability density) to describe the motion.
2) Let us define that "one wave" means one complete (cycle of) wave, and "three waves" means three consecutive complete
waves. So at n=1 circular orbit, it only needs one wave to finish one round (A=2nr) of movement, and at n=3 circular orbit, it
needs three consecutive waves to finish one round (3A=2nr) of movement.
3) Inasimplified model, let us define that the orbital angular momentum vector L has 6 independent directions: L = L,
*L,, =L, . ARF (= complete RF, or 100% RF) means that its vector L has equal components on all 6 directions (so that the
averaged vector L =0).
4) (inspired by h/(2m) means a quantum action of rotation, see section III), let us simplify the vector L’s RF model by
assuming that each one complete circle of movement has a defined vector L (meaning both the orientation and length of this
L vector is fixed), so it can only change its orientation (not the length) right after finishing one complete circle of movement,
and just before start the next circle. In other word, the circular movement is quantized to every complete circle, the L
orientation can only change between each quantum, not within a quantum.
5) For a complete RF, it needs minimum of 6 round movement (each in one direction of L, , L, , +L,) to get averaged
vector L = 0. For n=1 orbit, it means that it needs 6 waves to get a complete RF.

With this model, it is much easier the explain the interior {N,n} QM.

IV-c. The interior {N,n} QM structure analysis is a revolutionized new concept for QM (and even for the whole
physics).

Since QM effect is a matter wave resonance in a chamber, it is nature to assign the chamber wall as {0,1} and then
to study the resonance (or QM) effect inside it. This is the interior {N,n} QM analysis (see my paper SunQM-1). For a
interior {N,n//6} QM structure, it is more intuitive to write {-1,1} as {0,1/6}, or {-2,3} as {0,3/672}. But due to many times |
need to write something like {-1,n=2..63}, and there is no simple way to express a collection of fraction numbers, so | have to
still use {-1,1}, or {-2,3}. Only occasionally | will use {0,1/6} for explanation.

From previous analysis we know that for n=1 (or {0,1}) QM ground state, a complete RF can be explained as a
matter wave takes 6 waves to move circularly 6 rounds to cover all 6 directions for its vector L. For {-1,1} QM state, its
n=1/6, what is its RF? nA=(1/6)A=2mnr, A=6x(2xr). Since its A is 6x of 27, it takes only one wave to move circularly 6 rounds
to cover all directions for vector L. Here | name it as "level one RF", or symbolized as RF*1. Then what about {-
2,1}={0,1/6"2}={0,1/36} ? Since its A is 36x of 2mr, it takes only 1/6 wave to move circularly 6 rounds to cover all 6
directions for vector L. Here it is better to think 2 levels of vector L randomization (RF): for the 1st level, all 6 directions will
get RF, then for each one direction in the 1st level, we have another 6 rounds for completely RF it. So it become 2 levels of
RF, I name it as RF*2 (meaning a second level randomization on top of the first level randomization)! Then for a interior QM
{-15,1}, it must be fifteen levels of RF, or RF"15. Does this mean the higher level randomness (= more negative the N is),
the more fundamental (or more stable?) the QM structure is?
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Now let us look one example. Let us take Sun core as {0,1}, its matte wave A=2ar=2*3.14*1.74E+8=1.09E+9
meters. Any proton inside Sun core has the interior QM size {-15,1}, so one wave of Sun core's A makes 615 round circular
movement in proton, and makes 15 levels of RF! We know that (in traditional hydrogen atom QM where n > 1) n=1 ground
state (or a complete RF state) is the most stable state (or {N,n} structure) among all n(s). This makes proton to be a super,
super, ... (15 of it!) stable RF structure inside Sun core.

With above new concept, let us re-analyze the Solar {N,n} structure using the interior {N,n} QM analysis method.
Let us first define "i{N,n}" means it is a {N,n} structure under the interior QM analysis (so the prefix "i" mean interior). As
said in section 1V-a, a Solar system can be treated as a spherical matter wave resonance chamber with its wall size at
{4,6}={5,1}. Now let us set this chamber's wall as i{0,1}. Inside it, a mass of 1.99E+30 kg at the center generated a 3D
spherical matter wave interference pattern which forms i{N,n} QM structure. Following I will describe the Solar interior
{N,n} QM in either particle view or wave view. Notice that since we set {5,1} as i{0,1}, the Sun core {0,1} is automatically
scaled down to i{-5,1}, the proton {-15,1} is now i{-20,1}.

1) The particle view of Solar i{N,n} QM.

Sun's gravitational interior QM generated a stable QM structure at size of i{-20,1} (due to it has a very high level of
RF, or RF"20), we call it proton (also can be neutron). There are total 1.19E+57 of them (calculated as Sun's mass / proton's
mass = 1.99E+30 kg / 1.67E-27 kg = 1.19E+57). The space distribution of these i{-20,1} QM structures follows the
gravitational interior QM of i{0,1}, so that 99.9% of these i{-20,1} QM structures stay in the ground state. Actually all of
these i{-20,1} QM structures stay in the ground state want to take the lowest energy state position which is at exactly the
center of i{0,1} structure. Due to i{N,n} position exclusion principle (similar as Pauli exclusion principle), they cannot take
the same space position, so most of them filled the i{N,n} shell space from center to outer up to interior i{-5,1}, with 100%
mass (or i{-20,1} QM structure) occupancy and we call it Sun core. And rest of them filled a shell space up to i{-5,2}, which
is also nearly100% mass (or i{-20,1} QM structures) occupancy (we call it Sun surface). All this forms a interior i{-5,2}
(equals to the exterior {0,2}) super large QM structure and we call it Sun.

Besides 99.9% in ground state, there are < 0.1% of i{-20,1} QM structures in the excited states like i{-4,n=3..6}, i{-
3,n=2..6}, ... etc. Among it, there are 3.57E+51 of them (calculated as Earth's mass / proton's mass = 5.97E+24 kg / 1.67E-27
kg = 3.57E+51) forms a stable QM structure in shell of i{-4,5}, we call it Earth. Among it, there are 4.19E+28 of them
(calculated as my body's mass / proton's mass = 70 kg / 1.67E-27 kg = 4.19E+28) forms a stable QM structure also in shell of
i{-4,5}, we call it a human body. In this i{N,n} model, we only have the total mass, and the space limitation for this mass,
then the gravitational interior QM will determine the elementary particles, the mass distribution, ...etc.

2) The matter wave view of Solar i{N,n} QM.

Note: MWRC meaning "matter wave resonance chamber", MWP meaning "matter wave packet". The whole Solar
system is a huge combination of resonance matter waves which is confined by the centric G-force of its mass. We can treat it
as a (3D spherical) matter wave resonance chamber (MWRC), it is equivalent to a i{0,1} QM structure. There are all kinds of
matter waves in this i{0,1} chamber, but MWRC amplifies only some of them (by resonance), so they become stable matter
wave. Most of matter waves in the chamber are suppressed. One of the amplified matter waves is the i{-20,1} matter wave,
and it becomes super stable MWP because it has high level of RF (RF~20). It carries mass of 1.67E-27 kg, and we call it
proton (or neutron). There are total 1.19E+57 of this i{-20,1} MWP (Sun's mass / proton's mass = 1.99E+30 kg / 1.67E-27 kg
= 1.19E+57), and in our current Solar system's MWRC, 99.9% of these i{-20,1} MWP stay in the ground state. Actually all
of these i{-20,1} MWP stay in the ground state want to take the lowest energy state position which is at exactly the center of
i{0,1} structure. Due to i{N,n} position exclusion principle (similar as Pauli exclusion principle), they cannot take the same
space position, so most of them filled the i{N,n} shell space from center to outer up to interior i{-5,1}, with 100% mass (or
i{-20,1} matter waves) occupancy and we call it Sun core. The rest of them filled a shell space up to i{-5,2}, which is also
nearly100% mass (or i{-20,1} MWP) occupancy (we call it Sun surface). All this forms a interior i{-5,2} (equals to the
exterior {0,2}) super large matter wave packet structure and we call it Sun.

Besides 99.9% in ground state, there are < 0.1% of i{-20,1} MWP in the excited states like i{-4,n=3..6}, i{-
3,0=2..6}, ... etc. Among it, there are 3.57E+51 of i{-20,1} MWP in the shell space i{-4,5} (= exterior {1,5}). They
superimposed (through disk-lyzation and accretion) to form a big wave-packet, we call it Earth's matter wave packet. This
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wave packet's movement is confined in a 1D-MWRC at i{-4,5} we call it Earth's orbit, In this n=5 1D-chamber, all matter
waves are confined to resonance at 2air= 5 of A, or 5*6=30 of X', or 5*6"2=180 of A", etc., no matter it is a single i{-20,1}
matter wave packet, or a large wave-packet made of 3.57E+51 of i{-20,1} matter waves.

3) Noble gas elements are super stable, not only because they have the n shell completely filled, but also due to that a
completely filled n-shell (or even | sub-shell) will greatly increase the RF, which provide extra stability! This is not only
correct for EM-forced nucleus-electron system, it is also correct to G-forced Sun-planet system.

4) It should be pointed out that the i{-20,1} MWRC not only amplifies Solar system's matter wave mode with RF*20, it also
amplifies our galaxy's matter wave with RF~23, Virgo super cluster's matter wave with RF"25, even our universe's matter
wave with RF~x (where X is still unknown). Besides, it also amplifies matter waves of quark, string, etc. So each different
sized i{N,1} MWRC amplifies a whole set (or a whole spectrum) of matter waves (from string to universe) with its own
characteristic weight (here weight means the statistic weighting on all candidates), meanwhile, each matter wave is amplified
in awhole set different sized i{N,1} MWRC with different weight. So the relation between matter wave and MWRC is like
the relation between frequency domain and time domain in Fourier transformation. Therefore, Fourier transformation can be
a useful method to study the i{N,n} QM.

IV-d. The best way to study our universe is to use the interior {N,n} QM analysis.

We can expend this analysis to the galaxy, Virgo super cluster, or even to our universe. Now let us apply this
interior {N,n} QM analysis to our universe, and set the whole universe as the most top QM structure i{0,1}. Because we do
not know how big the universe is, let us assume its size is {X,1} under Sun{0,1}. According to my paper SunQM-1s2 (Table
1), our observable universe is at size of {11,5}, so X is a integer number >12. Inside this i{0,1} QM structure, there are many
i{-X+10,1} QM structures, one of them we call it the Virgo super cluster. It is formed by our universe's matter wave
propagate (or resonance) in a {-X+10,1} space, with RF*(X-10). Also inside this i{0,1} QM structure, there are even more of
i{-X+8,1} QM structures (we call them galaxies). It is formed by our universe's matter wave propagate (or resonance) in a {-
X+8,1} space, with RFA(X-8). Again inside this i{0,1} QM structure, there are many many i{-X,1} QM structures, One of
them we call it Sun core. It is formed by our universe's matter wave propagate (or resonance) in a {-X,1} space, with RFA(X).
Again inside this i{0,1} QM structure, there are many, many, many i{-X-15,1} QM structures (we call them proton or
neutron). It is formed by our universe's matter wave propagate (or resonance) in a {-X-15,1} space, with RFA(X+15).

Again, just like the short A wave goes straight line and long A wave goes curved line, a proton's matter wave goes
straight inside Sun core, and a Sun core's matter wave goes curved line in proton (by RF*15). Or, a Sun core's matter wave
goes straight inside universe, and a universe's matter wave goes curved line in Sun core by RF*X. Here the important concept
is, our universe can be treated as the most top QM structure (with fixed total mass and fixed space, the relative slow universe
expanding can be ignored here), its gravitational interior QM will determine the elementary particles, the mass distribution,
...etc.

Now if somebody says the proton is not element enough as the elementary particles, and want to use quark ({-17,1}
under Sun{0,1}) as elementary particle, then in above analysis we only need to replace X by X-2, that is all. But we know at
the size of quark, the strong force play the key role, G-force is no longer playing any role. So let us define a degenerated
force of four forces (G-, EM-, Strong-, and Weak-) as F4-force, a degenerated force of three forces (EM-, Strong-, and Weak-
) as F3-force, and a degenerated force of two forces (EM- and Weak-) as F2-force. At scale of celestial, F4-force
differentiated (or removed degeneracy) into G-force. At scale of 1E+6 to 1E-11 meters, F4-force differentiated (or removed
degeneracy) mainly into EM-force. At scale below 1E-11 meters, F4-force differentiated (or removed degeneracy) into
Strong-force, Weak-force, and EM-force. So our previous (G-force driven) interior QM should be re-write as F4-force driven
interior QM. When using this (F4-force driven) interior QM to analyze our universe, we can get a top-down view of the
whole picture of our universe. Again, in this i{N,n} model, we only have the total mass, and the space limitation for this
mass, then the F4-force interior QM will determine the elementary particles, the mass distribution, the matter wave
interference (or resonance) pattern, ...etc.
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The traditional (exterior) QM provides us a bottom-up view of universe, a lot of details, but more difficult to get the
whole picture of our universe. In contrast, the interior QM presents us a top-down view of the universe, which may have a
profound impact on the current theory of our universe. So the key new concept here is our universe is a {0,1} resonance
chamber, and it is our universe's interior {0,1} QM generated many different lower levels of {-N,1} QM structures like
galaxies, stars, protons, etc. To me, it is better than the concept that many protons build up our universe.

A new QM, named as C-QM, is created based on my studies in papers of SUnQM-1, SunQM-2, SunQM-3, and their
supplementary papers. C-QM is the combination of the interior {N,n} QM, multiplier n', |R(n,|*2 |Y (I,m)|"2 guided mass
occupancy, and RF. C-QM is suitable for both macro-world and micro-world. In my paper SunQM-5, I will present how |
have used the C-QM to study our real world (from string to universe).

Conclusion:

1) A general form of Planck constant has been discovered as hg,, = h(m/m’), where m is the mass of object we are studying
(like electron, Earth, etc.), and m' is part of the scaling factor that scales h up or down. This hg, is suitable for both micro-
and macro- world's QM, as well as the EM- and G-forced QM. So for an object moving in a circular orbit, its QM orbital
energy can be written as E,, = -hgen fromic (just like the traditional QM formula E=hv). Or we can write it as E, = -HMf ;¢ ,
where H=h/m' is a quasi constant (for all objects on all different orbits with same r,, and for both G-force and EM-force
simultaneously).

2) A new concept of H-C unit is proposed: hgenera iS NOt a constant at all, it is a variable unit (named H-C unit), which makes
us able to use the same QM formula for hydrogen atom to calculate the orbit movement for all kinds of attractive central-
force system.

3) The simultaneous multiple n(s) for a single orbit in Solar QM {N,n} structure means a planet's real orbit n is composed of
a base-frequency n and also modified by many multiplier n'(s). The mixture of base/multiplier n of a planet's QM is caused
by the interference of base/multiplier frequencies of its multiple matter waves.

4) A new concept of RF (rotafusion) has been proposed. It is the complete randomization of unit vector L/|L| at n=1 ground
state.

5) A new concept of interior {N,n} QM analysis has been proposed. It is based on the {N,n} QM structure and RF theory.
All structures in our universe, from string to universe itself, can be studied using the interior {N,n} QM analysis.
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