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Abstract

Combining the results from the previous SunQM series papers, a (high resolution) 3D probability density map has
been constructed and it is able to describe the whole Solar system with time-dependent orbital movement. It is the Eigen
description of our Solar system using Schrodinger equation’s solution. In it, the Eigen n’ values of all planet have been
calculated. These Eigen n’ values give both the orbital r and the surface r information for each planet. The result revealed that
for all planets, their Eigen n” values in all three dimensions are equal (n’, = n’ = n’, = n’). For example, for a planet at orbit
{1,5//6} (in the Solar {N,n//6} QM structure), if it has Eigen n’ = n*g*w = 5*6"11 = 1.81E+9 in each of rO¢-3D dimension,
then it will have an orbital r = 1.57E+11 m, and surface r = 7.89E+6 m. This is very close to Earth’s orbital r = 1.49E+11 m
and surface r = 6.38E+6 m. For Asteroid belt and the cold-KBO, their Eigen n’(s) in the r- and 6-dimension are equal (n’, =
n’e). For example, Asteroid belt’s Eigen n’ = 48 in both r- and 8-dimension. We found that a planet’s wave function in the -
dimension is composed by a group of wave functions that further forms a (group) wave packet out of the phase wave.
Because Schrodinger equation/solution can accurately describe a Solar system as well as a hydrogen atom, it implies that
either the whole universe or a single quark can also be described by Schrodinger equation and solution (simultaneously at the
resolution levels of either quark, or proton, or star, or galaxy, or even our universe). Several lower resolution 3D probability
density maps (also based on Schrodinger equation’s solution) for the whole Solar system have also been successfully built. A
summary of the major results from the phase-1 study of the SunQM series has been listed. This work indisputably proved that
Solar system is a QM system.

Introduction

The SunQM series papers ™~ have shown that the formation of Solar system (as well as each planet) was
governed by its {N,n} QM. In papers SUnQM-3s6, SuUnQM-3s7, and SunQM-3s8, it has been shown that the formation of
planet’s and star’s (radial) internal structure is governed by the planet’s or star’s radial QM. In papers SunQM-3s3 and -3s9,
it has been shown that the surface mass (atmosphere) movement of Sun, Jupiter, Saturn, and Earth, etc., is governed by Star’s
(or planet’s) 6¢-2D dimension QM. In paper SunQM-3s4 and -3s10, it has been shown that the formation of either ring
structures of a planet, or the belt structures in Solar system, is also governed by the {N,n} QM (the nLL effect). In current
paper, we want to use {N,n} QM and Schrodinger equation’s solution to build a 3D probability density map for a complete
Solar system with time-dependent orbital movement. Note: for {N,n} QM nomenclature as well as the general notes for
{N,n} QM model, please see SunQM-1 section VII. 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°. Note: The reading sequence for SUnQM series papers is: SUNQM-
1, 1s1, 1s2, 1s3, 2, 3, 351, 352, 3s6, 3s7, 3s8, 3s3, 359, 354, 3510, and 3s11. Note: for all SunQM series papers, reader should
check “SunQM-4s5: Updates and Q/A for SunQM series papers” for the most recent updates and corrections.
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I. To build a (time-independent) 3D probability density r*2 * |R(n,1)|*2 * |Y(I,m)|"2 for the current Sun from the
center to the surface at {0,2//6}

In the Solar {N,n} QM theory, the whole Solar system is primarily governed by a single super large three
dimensional r*2 * |R(n,D|*2 * |Y(I,m)|*2 QM probability density structure which covers the Sun, all 8 planets, Asteroid and
Kuiper belts, 4 undiscovered planets, and Oort cloud. Here we name this super large r*2 * |R(n,)|*2 * |Y(I,m)|"2 probability
density function as Sun’s primary (or master) r*2 * |[R(n,D)|*2 * |Y(I,m)|"2. For this primary r*2 * |[R(n,D)|*2 * |Y (I,m)|*2, we
use Sun core{0,1//6} as n=1, so it matches the Sun {N,n//q} QM structure naturally. Another reason for using {0,1//6} as n=1
is that in paper SunQM-3s10, Asteroid belt at {1,8} = {0,48//6} can be perfectly described by |48,47,47> Eigen QM state
alone, and also Kuiper belt at {2,6} = {0,192//6} can be perfectly described by [192,191,m> Eigen QM state alone. This
strongly suggests that using {0,1//6} as n=1 is the right choice for Sun’s primary r*2 * [R(n,[)|*2 * |Y (I,m)|*2. As we defined
before, [nLL> means |n,I,m> with | = n-1, and m = n-1 (see SunQM-3s1). Under Sun core’s total n=1, planets/belts’ n(s) are
calculated according to the {N,n//6} QM model and listed in column 10 of Table 1 (see also in SunQM-1 Table 3 column 7).

Table 1. Calculation of a planet’s Eigen n’ (in both r- and 6-dimension), orbital angular velocity @ (group-o and phase-w), ¢
position (day-0 and day-60).

NASA's data of planets assigned N, n, [settotal n=1at Sun core | Determine planet r-dimensional n' & w Determine planet 8-dimensional n' & w (N,n} calculated w initial b=
period factor_|calc model n, m, v Note: w(¢) =w(6), and 'y =n'y day-0  day-0 day-60 day-60
n'= In( th=at

Sun's total n 00/ w= n'=n*qiw 0=

body-r or planet's from Vo= |In(1+b  og(n' & r=rg/ acos[0.01 phase  groupw period T=| day-0,

planets’ orbit  body-r, period |Sun sqrt(G |/r) -(b /n)/ round n'= Porb=0.0 (n*g"w)" r;at w(6) n's= A1/(2n')) b= Woon=Va/ =00 =Vy 2r/(2w)/([8/14/20

mass  orbitr, vn  period b= N n factor |core m=r1*n"2 Myr,) |/r)) log(6) upw n*qtw 1 2 N1//6) |=  n*qtw  0.01%(1/(2n) ] rsin(8) |r,/2 Ir 3600°24) | 19 day-0 60 60

unit ke m m/s _days m m m/s m m arc m arc/s arc/s  day degree arc _degree Adegree
Sun core 1.74E+08 0 1 o 1 1746408
SUN 1996430 6.96E+08 02 § 2 6.96E+08
{0,3} corona 0 3 6| 3 157E+09
10,4) corona 04 § 4 2786409
{0,5} corona 05 6| 5 4356409
{0,6} corona end 0 6 6| 6 6.26E+09
(1,2} 12 6| 12 250E+10
Mercury 336423 5.79E+10 47400 88 2.44E406 1 3 6| 18 564E+410 48533| 246E+09 1145 11 109E+09 2.59E+06 4.76E-08 (-10,1//6} [ 11 109E+09 0.999999997884414 6.50E-05 3.67E+06| 4.31E-07 8.61E-07 8l e 108 318 256
Venus 4.87E+24  108E+11 35000 224.7 6.05E+06( 1 4 6| 24 100Es11 36400 126E409 10.92 11 14SE+09 6.91E+06 4.76E-08 {-10,1//6) [ 11 145E+09 0.999999998413311 S.63E-05 5.64E+06| 1.82E-07 3.63E-07 2000 180 314 288 108]
Earth 5976+24 149E+11 29800 3652 6.38E+06) 1 S 6| 30 157Es11 29120 277E+09 1124 11 181E+09 7.89E+06 4.76E-08{-10,1//6) | 11 181E+09 0.999999998730648 5.04E-05 7.89E+06| 9.30E-08 1.86E-07 391 0 000 55 55|
Mars 6426423 228E+11 24100 687 3.40E+06) 1 6 6| 36 225E+11 24266| 2036410 1225 12 131E+10 5186406 132E-09 (-1L,1//6} [ 12 131E+10 0999999999823701 188E-05 4.23E+06| 5.38E-08 1.08E-07 676 191 333 223 2
Asteroid belt ~ 2.92E421 4.02E+11 18 6| 48 401E+11 182 2276-08 4.546-08 1601
Jupiter 190E+27 7.78E+11 13100 4331 7.156+07) 2 2 533 640 7.126+11 13658| 4.56E:08 10.67 11 7.26E+08 6.94E+07 135E-06 {-9,1//6) 11 7.26E+08 0.999999996826621 7.97E-05 5.67E+07| 9.60E-09 1926-08  3788| 304 531 310 §
Saturn 568E+26 143E+12 9700 10747 6.03E407) 2 3 533 959 160E+12  9106| 3.25E+00 1154 12 6.53E+09 5.21E407 3.756-08{-10,1//6} [ 12 6.53E+09 0.999999999647402 2.66E-05 4.25E+07| 2.84E-09 S.69E-09 128E+04] 329 574 331 2
Uranus 8.68E+25 297E+12 6800 30589 2566407 2 4 533 127.9 285E+12  6829] 5716410 1298 13 5.22E+10 3.27E407 104E-09{-11,1//6} [ 13 5226410 0.999999999955025 9.39E-06 2.67E+07| 120E-09 2.40E-09 3.03E+04| 73 127 74 1
Neptune 102E+26 A451E+12 5400 59800 2.486+07| 2 5 533 1599 4.45E+12  5463| 148E+11 1339 13 653E+10 3.73E+07 LO4E-09 {-11,1//6) | 13 6.53E+10 0.999999999964740 8.40E-06 3.73E+07| 6.14E-10 123E-09 5926+04f 30 052 30 o
Kuiperbelt — 1.46E+22 5.91E+12 2 6 533 1919 6.40E+12 4553 3.556-10 7.116-10 1.02E+05|
13,2) 7.126425 2186407] 3 2 6| 3838 256E+13  2276| 635E+12 1600 16 S5.64E+12 231407 80SE-13(-13,1//6) | 16 5.64E+12 0999999999999592 9.03£-07 2.31E+07| 4.44E-11 8.89E-11 8.18E+05|
13,3} 3.99E425 180E+07| 3 3 6| 5756 5766413 1518 4736413 1689 17 S5.08E+13 2126407 2.24E-14{-14//6} | 17 5.08E+13 0.999999999999955 3.01€-07 1.73E+07| 132E-11 2.63E-11 2.76E+06|
(3,4} 2.75E+25 1596407 3 4 5 767.5 102414 1138) 192E+14 1751 18 4.06E+14 1336407 6.21E-16(-15,1//6} | 18 4.06E+14 0.999999999999994 106E-07 1.09E+07| S.5SE-12 111E-11 6.55E+06)
3,5) 1.986+25 1426407) 3 5 9504 160E+14 911 5.67E+14 1800 18 5.08£+14 1.53E+07 6.216-16 (-151//6) | 18 5.08E+14  0.999999999999995 O.54E-08 1.53E+07| 2.84E-12 5.69E-12 1.28E+07]

Note: all planets data is obtained from NASA’s Planetary Fact Sheet at: http://nssdc.gsfc.nasa.gov/planetary/factsheet/, Sun’s
data is from: https://en.wikipedia.org/wiki/Sun. According to wiki “Asteroid belt”, Asteroid belt’s mass = 4% of Moon mass
=0.04 * 7.3E+22 = 2.92E+21 kg. Note: Kuiper belt’s mass was assumed to be 5x of Earth’s mass here, in comparison with
wiki “Kuiper belt” ’s ~0.1x of measured, or ~30x of modeled (of Earth’s mass). Note: 1.99E+30 Kkg is for the whole Sun
(including Sun core). Note: In column 12, the modeled orbit v, is calculated by using classical physics F = ma=mv,?/r,, F
=GMm/r,2, mv? /1, = GMm /1,2, rav? = GM, v, = sqrt(GM / r,). Note: for the undiscovered {3,n=2..5}planets, the
estimated mass in column 2 is copied from Table 3b in SunQM-1s1, and the estimated surface-r in column 6 is copied from
Table 2 in SunQM-3s6. Note: in column 15, the integer w is the round-up (or round-down) according to column 17°s
calculated b value (which should close to planet’s surface-r at column 6). Note: From column 18’s r; value, check SunQM-
1s2 Table 1 to find the corresponding {N,1}, and fill to column 19. Notice that {1,n=3..6}’s r; fits to the Hot-G r track in
SunQM-1s2 Table 1, and {2,n=3..6} ‘s and {3,n=3..6}s r, fits to the Cold-G r track in SunQM-1s2 Table 1.

I-a. To build a (time-independent) 3D probability density r*2 * |R(n,1)[*2 * |Y (I,m)|"2 for the current Sun from the
center to the surface at {0,2//6}

For the current Sun ball, a detailed r-dimension description is given in SunQM-3s8 section-I. Because from Sun
surface to Sun core, it belongs to a {0,1//6}o orbit shell space, therefore we also can described it with n=1, | = n-1 =0, m = -
=0, or|1,0,0>, or by
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r? |R(1,0)[?[Y(0,0)|? eg-1

We know that either r*2 * |R(1,0)[*2 function or |Y(0,0)|"2 function is a perfect sphere, so the production of these two is still
a perfect sphere. Because the current Sun has 100% mass occupancy up to surface-r at {0,2}, therefore the shape of our Sun
follows the primary r*2 * |R(1,0)[*2 * |Y(0,0)|*2 and it is a perfect sphere.

In the Solar {N,n} QM, the space inside Sun core with r less than the r of {0,1//6} is described by {-1,n=1..5//6}0
orbit shells, and the space inside the r of {-1,1//6} is described by {-2,n=1..5//6}0 orbit shells, and the space inside the r of {-
2,1//6%} is described by {-3,n=1..5//6}0 orbit shells, and so on so forth (see SunQM-3 Figure 3a). To use (Sun’s) primary "2 *
[R(n,D*2 * Y (1,m)["2, we have to set N=0 for Sun’s whole {N,n//6} QM structure. In the {N,n} QM’s nomenclature, we
have {-1,n//6} = {0, n/(6°1)//6}, {-2,n//6} = {0, n/(6°2)//6}, and {-3,n//6} = {0, n/(6°3)//6} (see SUNQM-1 section-VII). So
{-1,n=1..5//6}0 orbit shells is re-written as {0,n=(1/6, 2/6, 3/6, 4/6, 5/6)//6}0 orbit shells, with the fractional quantum number
asn=1/6, 2/6, 3/6, 4/6 and 5/6. And {-2,n=1..5//6}0 orbit shells is re-written as {0,n=(1/6"2, 2/6"2, 3/6"2, 4/6"2,
5/672)//6}0 orbit shells, with the fractional quantum number as n = 1/6”°2, 2/6"2, 3/6”°2, 4/6"2 and 5/6”2, and so on so forth.

So, the original probability function r*2 * |R(n,1)|*2 * |Y(I,m)|"2 is only suitable for each specific N’s {N,n//q} QM
where n is always the base n (i.e., N=0, or N=2, etc. ). For a {N,n//q} QM, let’s define that {N,n//q} is a general form
(where n is base n), and let’s define {0,n*g”*N//q} is the primary form. Obviously, in the primary form {0,n*q"N//q}, the
quantum number is no longer base n. It is either high frequency n (if N>0), or sub-base n (if N <0). For general form
{N,n//g}, we write it as |n,lm>. For primary form {0,n*q"N//q}, we write the QM state as [n*g"N,I,m> (in which we do NOT
calculate out the value of n*g”N). According to the rule of “all mass between r, and r,.; belongs to orbit n (see paper
SunQM-3s2)”, the uncalculated and calculated n*g”N have different n and covers different r ranges. For example, for
{1,3//6}, it is |3,1,m>. For {0,3*6"1//6}, it is |3*6”1,1,m>, we do NOT write it as |18,],m> because they have different
meaning: |18,I,m> QM state covers r-dimension from r of n=18 to n=19 with r; at {0,1//6}, while |3*6"1,I,m> QM state
covers r-dimension from r of n=3 to n=4 with r, at {1,1//6}, which equivalent to r of n = 3*6”1 =18 to n = 4*6"1 =24 with r,
at {0,1//6}. Considering the rule of “all mass between r, and r,.; belongs to orbit n”, so |3*6"1,],m> QM state is always a
linear combination of |18,1,m>, |19,1,m>, |20,I,m>, |21,I,m>, |22, m>, and |23,],m> QM states. This is always true when
[3*6”1,1,m> QM state is at ~100% mass occupancy. Only when the mass occupancy << 1%, then |[3*6”1,I,m> QM state may
equal to |18,I,m> QM state.

Accordingly, we write the probability function for a primary form {0,n*g”N//q} QM state as

r? [R(n ¥, DI?[Y(, m)|? eq-2

However, due to that if N <0, then | = n*g”N - 1 < 0, and we don’t know how to handle it. So to calculate eg-2, we have to
use the general formed {N,n//q} to move r; inward if N < 0 or outward if N > 0. For example, the {-3,4//6}0 orbit shell’s
probability function will be calculated as r*2 * |R(4,D)|"2 * |Y(I,m)|"2, with r, at {-3,1//6}, and with 1=0,1,2,3, m=-I, ...
+l, even it can be written as r*2 * |[R(4/673,)|"2 * |Y (I,m)|*2, or its |n,I,m> can be written as |[4/6°3,I,m> . Similarly, the
{1,3//6}0 orbit shell’s probability function will be calculated as r*2 * |R(3,1)|*2 * |Y (I,m)|"2, with r; at {1,1//6}, and with | =
0,1,2, m=-l, ... +l, even it can be written as r*2 * |R(3*6"1,1)|"2 * |Y(I,m)|"2, or its |n,I,m> can be written as |3*6,I,m> .

Then, according to SunQM-3s8, Sun’s {0,1//6}0 orbit space shell can be accurately described by eg-1. Note: the
small contribution from r*2 * |R(2,1)|"2 in the outer edge of {0,1}o orbit shell is ignored here (see SunQM-3s8). Sun’s {-
1,n=1..5//6}0 orbit shells can be accurately described by

3
g;

r2 [al |R(§,0) Y(0,0)|2 +a, |R(§,l = o..1) Y(l,m)|2 + as |R( | = 0..2) Y(l,m)|2 +a, |R(§,l = 0..3) Y(l,m)|2 +

as[R(2,1=0..4) YC, m)|2]
eg-3
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where, | =0, ...n-1,and m=-l, ..., +l, and a; ...a5 are the linear combination coefficients. Note: the small contribution from
"2 * |R(6/6,5)|"2 * |Y(5,5)["2 in the outer edge of {-1,n=1..5//6}0 orbit shell is ignored here too (see SunQM-3s8).
Similarly, Sun’s {-2,n=1..5//6}0 orbit shells can be accurately described by

r2 [al |R(612,0) Y(0,0)|2 +a, |R(62—2,l = o..1) Y(l,m)|2 +as |R(:—2,l = 0..2) Y, m)|2 +

a, |R(§2,l = o..3) Y(z,m)|2 + as |R(632,z = o..4) Y(l,m)|2]
eg-4

wherel =0, ...,n-1,and m=-l, ..., +l, and a, ...a5 are the linear combination coefficients which have values different than
those in eg-3. And, so on so forth for probability functions of N = -2, -3, etc.

Now let’s determine how many negative valued N super-shells are needed for Sun’s probability function at the
minimum acceptable accuracyi, is it {0,1//6}0 orbit shell space only, or {0,1//6}0 plus {-1,n=1..5//6}0 orbit shell spaces, or
{0,1//6}0 plus {-1,n=1..5//6}0 plus {-2,n=1..5//6}0 orbit shell spaces, or even more? If we only count the {0,1//6}0 orbit shell
space and not include Sun core {0,1//6}, then the volume ratio of total Sun (with radius R) and Sun core (with radius r) is
RA3 /"3 = 473 1 173 = 64.However, from wiki “Solar core™, “The core inside 0.20 of the solar radius, contains 34% of the
Sun’s mass, but only 0.8% of the Sun’s volume”. So it is obvious that only count Sun’s {0,1//6}0 orbit shell space and ignore
the Sun core is not accurate enough for the Sun’s probability function. Now if we count the total Sun as {0,1//6}o plus {-
1,n=1..5//6}0 orbit shell spaces, and ignore Sun’s center ball part within {-1,1//6} (and define its radius as r’). Then the
volume ratio of total Sun (with radius R= 672 * 272 * r*> =144 r”) vs. the ignored center ball (with radius r’) is R*3 /"3 =
2985984. Then the mass in {0,1//6}0 plus {-1,n=1..5//6}0 orbit shell spaces can easily pass 99% of the Sun (even though the
center part of Sun has much higher mass density). Therefore, we believe that counting {0,1//6}0 plus {-1,n=1..5//6}0 orbit
shell spaces is enough to give the minimum acceptable accuracy for the Sun’s probability function.

Accordingly, we can obtain a Sun’s probability density function by adding eg-3 to eg-1, as shown in below:

12 [W(r, 0, d)sunl? 12 [a1 |R(%,0) Y(0, 0)|2 +a, |R(§,l = 0..1) Y(l,m)|2 +a, |R(%,l = 0..2) Y(l,m)|2 +

a, |R(§,l = o..3) Y(, m)|2 +ag |R(§,l = 0..4) Y(, m)|2 + ag|R(1,0) Y(O, 0)|2]

eqg-5
where, 1 =0, ...,n-1,and m=-l, ..., +l, and a; ...ag are the linear combination coefficients. By integrating eq-5, we can get
the integration form of a Sun’s probability function:
Mass(r, 6, @) =
6.96x108 2 2 2 2 2
[ A [a1 |R(§,0) Y(0,0)| +a, |R(§,l) Y(l,m)| +a, |R(§,l) Y(l,m)| +a, |R(§,l) Y(l,m)| +
2
as [R (2,1) Y@, m)| "+ aglR(1,0) Y(0,0)[2] sin(6) dr do dep
eg-6
where, 1 =0, ...,n-1, m=-l, ..., +l,and a; ...ag are the normalized linear combination coefficients that makes the integrated

eq-6’s value equals to Sun’s total mass. Notice that in eg-6, the normalization coefficient of each radial wave function R(n,I)
is no longer the same as the original R(n,I) (which is normalized for H-atom’s r; = a; = 5.29E-11 m, also see section I-b for
detailed explanation). The normalization coefficient of each R(n,l) in eq-6 (and eq-7) includes Sun’s radial mass density
distribution information. In eg-6, the integration of each 8¢ probability [J [Y(I,m)[*2 *sin(0) dO de, [ 6=0, ; ¢=0, 2] with | =
0,...,n-1,and m=-l, ..., +lis always independent of r-dimension’s integration, and due to the ~ 100% mass occupancy
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inside Sun, it always give a constant value. So we can put this constant value into the coefficient a; (where j=1, 2, ...).
Therefore, eg-6 can also be simplified as

1.99 x 103 (kg) = [*°7 72 [al |R(%,O)|2 +a,[R(E1= 0..1)|2 +a;[R(, 1= 0..2)|2 +a,[R(31= 0..3)|2 +

as|R (3,1 = 0..4)|2 + agIR(LO)2 dr
eq-7

where R(n,I) is normalized for Sun’s r; = 1.74E+8 m, and also contains Sun’s radial mass density distribution information,
and a; = 1 ... 6 are the r-independent values, and they are the normalized linear combination constants that makes the
integrated eq-7’s value equals to Sun’s total mass.

Now if we use H-atom’s R(n,l), and it should not contain Sun’s radial mass density distribution information, then we
have an integration formula that is similar to that in SunQM-3s8 section-I:

1.99 x 10%0(kg) = [*°1 y2 “R(%,O)r +[RE 1= o..1)|2 +RE 1= o..2)|2 +[R(E 1= 0..3)|2 +|R(E 1=

2
0.4)| + IR(LO)I2| x W x D dr
eg-8

where R(n,I) is normalized for H-tom’s r; = a; = 5.29E-11 m, and does not contains Sun’s radial mass density distribution
information, and D(r) is the Sun’s radial mass density r-distribution function (in SunQM-3 section I-f, D(r) was determined to
be D = 1.26E+23 / r*2.33 kg/m”3), and W is a normalization constant to make the integrated eg-8’s value equals to Sun’s
total mass.

I-b. A major correction for inside Sun’s (or inside planet’s, or inside pre-Sun ball’s) radial wave function R(r)

Solving Schrodinger equation for a single (nonrelativistic) particle doing orbital movement under a central attractive
force (valid for both H-atom and pre-Sun ball models) gives the eigenstates of this equation

Y(r,0,0,t) =R(r) 6(0) ©(p) T(t) eq-9

The two functions of ¥ are usually grouped together as spherical harmonics (because of the RF, or rotation diffusion, or
RotaFusion, see SunQM-2 for details)

Y(l,m) = 0(0) ®(p) eqg-10

The solution of Y(I,m) is valid for both outside the current Sun, as well as inside the current Sun and pre-Sun ball. The radial
wave function R(r) for H-atom (ignoring the normalization coefficient) is valid for outside the current Sun, but for inside the
current Sun or a pre-Sun ball, there is significant deviation (due to that the center mass of the gravity potential V/(r) inside
Sun is also dependent on r). For example, if inside the Sun, the center Mass can be simplified to have a M o« r*b (where 0 > b
< 1) relationship, then the G-potential V(r) = F dr <[ G * M(r*b) *m /2 dr=G*M*m[ 1 /2 -b)dr=-G*M *m/
r"(1-b)/(1-b)+constant. If b = 0, then it goes back to V(r) = -GMm / r. For inside the Sun, if we guess b = 0.5, then V(r)
x-2*G*M*m/r~0.5) + constant. So we need to solve the Schrodinger equation for inside the current Sun with this
equation (rather than the H-atom equivalent with gravity’s V(r) = -GMm /r), and to get an accurate R(r). As a citizen
scientist level QM physicist, | don’t have the ability to solve it. However, | do believe that the curve shape of the inside Sun’s
true R(r) is very similar as that of outside Sun’s R(r), or the H-atom’s R(r). For this reason, in the SunQM series papers, | use
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H-atom’s R(r) to mimic inside Sun’s (or inside planet’s, or inside pre-Sun ball’s) radial wave function with two minor
modifications:

1) In H-atom’s R(r) formula, Bohr radius ay is replaced by Sun or planet’s ry;

2) When plotting the R(r) curve vs. r for Sun (or for planet), at the outside of Sun (or planet) surface, the r is log compressed
with the formular (r > b) = b + log(r -b), where b= rqyace.

We need to emphasis that the more accurate R(r) function (which we don’t have it now) is only needed for inside Sun’s (or
planet’s) R(r), it is not needed for the outside Sun’s region (where the H-atom’s R(r) formula works fine after the r; re-
normalization).

Il. To build a (time-independent) 3D probability density r*2 * |R(n,1)|*2 * Y (I,m)|2 for Solar system’s region from
{0,2} to {5,1} at median or low resolutions

Note: for most readers, you can skip this section (with median or low resolution description), and directly read the
section I (with high resolution description).

Il-a. At median resolution (good resolution for belts, poor resolution for planets)

To simplify the primary "2 * |R(n,1)|*2 * |Y(I,m)|*2 for Sun and all planets/belts, those n orbits with (practically)
zero mass should be omitted. We only need to show those n orbit regions with mass. According to Table 1, these n regions
with massare n< 1, and n =1, 18, 24, 30, 36, 48, 64, 96, 128, 160, 192, 384, 576, 768, and 959 (the Oort cloud is not
included for the moment). For the current Sun’s {0,1//6}o orbit shell space, it is in |1,0,0> QM state. For the rest n(s) that > 1,
due to they all have < 1% mass occupancy, the spinning Sun’s nLL QM effect causes all mass stay in |n, I=n-1, m> QM state
(where m <I). The result in SunQM-3s10 confirmed that all Asteroid belt’s mass is in the |48,47,47> QM state, and Kuiper
belt’s cold-KBO mass is in the [192,191,191> QM state. SUnQM-3s10 also defined that if all mass of an object is perfectly in
a single |nLL> state, then this [nLL> is the Eigen QM state of this object. So |48,47,47> is the Eigen QM state of Asteroid
belt, and |192,191,191> is the Eigen QM state of the cold-KBO. We can confidently to say that the mass in QM states of
n=18, 24, 30, 36, 48, 64, 96, 128, 160, 192, 384, 576, 768, and 959 can be described by |nLL> as |18,17,17>, |24,23,23>,
|30,29,29>, |36,35,35>, [48,47,47>, |64,63,63>, |96,95,95>, |128,127,127>, [160,159,159>, [192,191,191>, |384,383,383>,
|576,575,575>, |768,767,767>, and |959,958,958>. Because [48,47,47> and |192,191,191> are the Eigen QM state of Asteroid
belt and the cold-KBO, |384,383,383>, |576,575,575>, |768,767,767>, and |959,958,958> are also expected to be the Eigen
QM states for all four undiscovered belts at {3,n=2..5//6} (if they have not accreted into planets by now). For eight planets,
[18,17,17>, |24,23,23>, |30,29,29>, |36,35,35>, |64,63,63>, |96,95,95>, |128,127,127>, |160,159,159> are not the Eigen QM
states, these are the low-resolution QM description, not perfect but still OK. This is because as shown in Figure 3 of SunQM-
3510, an n state in r-dimension can be described from high resolution to low resolution by using high-frequency n’ or sub-
base frequency n. Let’s use Earth as the example, section-111 of this paper will show that although Earth is better to be
described by a high-frequency n’=5*6"11=1.81E+9, (because it describes both Earth’s orbit-r and surface-r), the relative low
frequency n=30 also describes Earth’s orbit-r, but not the surface-r. Both two descriptions give the same Earth’s orbit-r at r =
ry*n"2 =1.74E+8 * 302 = 4.76E-8 * 1.81E+9"2 = 1.57E+11 m. So before the mass in {1,5//6}0 orbit shell (or {0,30//6}0
orbit shell) starts to accrete, |30,29,29> would be a Eigen description for a belt (made of pre-Earth’s mass).

For a set of QM description that gives good resolution for belts but poor resolution for planets, we call it a median
resolution. Therefore, for eight planets, |18,17,17>, |24,23,23>, |30,29,29>, |36,35,35>, |64,63,63>, |96,95,95>,
|128,127,127>, |160,159,159> are the medium resolution description of their QM state, Now we can have a median resolution
[n,],m> QM state description for the whole solar system as

In, L, M >goarsystem= @ N, L, M >suncoret b [1,0,0 > +¢; [18,17,17 > +c, [24,23,23 > +c5 |30,29,29 >
+c, |36,35,35 > +c5 |48,47,47 > +¢, |64,63,63 > +¢; |96,95,95 > +cq [128,127,127 > +¢o |160,159,159 >
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+Cy10 (192,191,191 > +4c4, |384,383,383 > +c¢;, |576,575,575 > +c45 |768,767,767 > +c44 1959,958,958 >
eg-11

where a, b, ¢y, ... 14 are the coefficients of the linear combination. also where |n,l,m>gyncore = [ @11 * [1/6,I,m> + a;, *
[2/6,1,m> + a;3 * |3/6,I,m> + a4 * |[4/6,1,m> + a5 * |5/6,l,m> + ... ], and ayy, @, ... are the coefficients of the linear
combination. Eg-11 described a Sun’s RF ball up to {0,2}, plus 14 belts (two for Asteroid and Kuiper, 8 for planets, and 4 for
undiscovered {3,n=2..5//6} planer/belt) with a good accuracy. Then the corresponding primary 3D probability density r"2 *
|IR(n,D*2 * Y (1,m)|*2 for Solar system up to {3,5//6} is the linear combination of:

r2 |lp(r, 6, q))SolarSystemMedianResolution|2 S r2 {[eq - 3] + |b X R(l,O) X Y(0:0)|2 + |C1 X R(18:17) X Y(17:17)|2 +
lc, X R(24,23) X Y(23,23)|? + |c; X R(30,29) X Y(29,29)|2 + |c, X R(36,35) X Y(35,35)|2 + |cs X R(48,47) X
Y(47,47)|% + |cs X R(64,63) X Y(63,63)|? + |c; X R(96,95) X Y(95,95)|2 + |cg X R(128,127) x Y(127,127)|? +
lco X R(160,159) X Y(159,159)|2 + |cy0 X R(192,191) X Y(191,191)|2 + |c;, % R(384,383) X Y(383,383)| +
lcy, X R(576,575) X Y(575,575)|2 + |15 X R(768,767) X Y(767,767)|? + |c14 X R(959,958) X Y(958,958)|?}

eq-12

where a, b, ¢y, ... ci4 are the coefficients of the linear combination, and [eg-3] is the formula of eq-3 (without r*2). So, after
combining eq-5 with eq-12, we have built a (time-independent) 3D probability density r*2 * |R(n,1)[*2 * |Y (I,m)|*2 for the
whole Solar system in a median resolution level (not including Oort cloud).

We also can describe the primary r*2 *|R(n,1)|*2 *|Y (I,m)|*2 for solar system up to {3,5//6} using a integration form:

11
MaSS(r, 9’ (p) = 1.99 % 1030(kg) — f1500><1.49><10 f(;r[ J«OZTE

o [eq — 12] X sin(B) dr d6 d¢ eq-13

where the radial integration from 0 m, to 1550 AU = 1550* 1.49E+11 m (where {3,5//6} orbit ends), and 1.99E+30 kg is the
total mass of our solar system. Notice that the integration of each item in eq-13 will generate the mass for each planet, belt,
and Sun as listed in column 2 in Table 1.

Although eg-12 and eg-13 give good description for our solar system, they do not have the enough resolution to
describe the eight planets (for their size). Therefore in section-111, we will build more accurate description for eight planets
using planet’s Eigen n’ based r*2 * |R(n,))|*2 * |Y(I,m)|"2 probability function so that both planets’ orbit-r and surface-r can
be described with the acceptable accuracy.

I1-b. At low resolution (good resolution for each N super shells, poor resolution for each belts and planets)

Similarly, according to SunQM-3s10’s Figure 4a (or Figure 5a), we can have the eq-11 equivalent equation with
lower resolution as

2

2
[eq — 3] + [b x R(1,0) x Y(0,0)|? + |c1 xR(%,3) % Y(3,3)| +

2
r2 |lp(r, 9, q))SolarSystemLowResolution| xr

|2 xR(Z,1) x Y(1,1)|2 +|es xR(5,1) Y(1,1)|2]
eg-14
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where a, b, ¢y, ... cg are the coefficients of the linear combination. After combining eq-5 with eg-14, we can built a (time-
independent) 3D probability density r*2 * [R(n,1)|*2 * |Y (I,m)|*2 for the whole Solar system in a low resolution level (not
including Oort cloud).

I1-c. At very low resolution (good resolution for the whole {N=1..3,n//6} region as a unit, poor resolution for belts and
planets, even for each N super shell)

Also according to SunQM-3s10’s Figure 4a (or Figure 5a), we can have the eq-11 equivalent equation with very low
resolution as

2 2
r2 |l-[1(r, 9, q))SolarSystemVeryLowResolution| S8 r2 [eq - 3] + |b X R(LO) X Y(O'O)lz + |C X R(;iz; 3) X Y(3'3)| ]

eg-15

where a, b, ¢ are the coefficients of the linear combination. After combining eg-5 with eq-15, we can built a (time-
independent) 3D probability density 2 * |R(n,)[*2 * | Y (I,m)[*2 for the whole Solar system in a very low resolution level
(not including Oort cloud).

I1-d. To build a Oort cloud at {N=4,n=1..5}o orbit space using |n,I,m> QM state with I =0.., n-1, m=-|, ... +|

From wiki “Oort cloud”, “Oort cloud is a theoretical cloud of predominantly icy planetesimals believed to surround
the Sun. The region can be subdivided into a spherical outer Oort cloud of 20,000-50,000 AU, and a torus-shaped inner Oort
cloud of 2,000-20,000 AU”. Therefore in Figure 2 of SunQM-1, the inner Oort cloud is assigned as in {4,n=1..3//6}0 orbit
shells with AB” = + 30°, and the outer Oort cloud is assigned as in {4,n=4..5//6}0 orbit shells with AO’ =+ 90°. So Oort cloud
isnotina|nLL> QM state. It is in a general |n,I,m> form with | =0 .. n-1, m = -l .. +1, although for the inner Oort, both the
low valued I(s) and the low valued |£m| (s) are missing. Then we can write Oort cloud’s primary form |n,I,m> as a
combination of

In,,m >go=d; |1 X5.33x631,m>+d,|2%533%x63,m>+d;|3x5.33%x63,m>+d,|4x533x63[,m>
+ds |5 % 5.33 X 63,1, m >
eq-16

where d; ... ds are the linear combination coefficients, and I = 0 ... n-1, m = -I ... +l, and both the low valued I(s) and |xm| (s)
are missing, and the missing weight is heavy at the small n, I, m side, and light at large n, I, m side. Note: for accuracy, the
original n * 674 is now become n * 5.33 * 6”3 due to the compression in N=2 super shell. Note: here we need to use the
primary form |n*g”N,l,m>. Then Oort cloud’s primary 3D probability density r*2 * [R(n,))|"2 * |Y (I,m)|"2 is:

r? |¥(r,0,d)oortciondl* ¥ r? [|[d; x R(1 X 5.33 x 63,1) x Y(I,m)|? + |d, x R(2 X 5.33 x 63,1) x Y(l,m)|? +
|d3 x R(3x5.33x631) xY(,m)|?>+ |dy x R(4 X 5.33x631) xY(I,m)|? + |ds x R(5 X 5.33 x 63,1) x
Y(, m)|?]

eq-17
and its integration form is:

11
Mass(r, 8, @) = 1.99 x 103°(kg) = f08000><1.49><1o

foﬂ fom[eq —17] x sin(8) dr d6 d¢ eg-18
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So, after combining eg-5, eq-17, and eg-12 (or eg-14, or eg-15), we have built a time-independent 3D probability density r*2
*|R(n,D*2 * Y (I,m)|"2 for the whole Solar system in a median (or low, or very) resolution level including Oort cloud.

I11. To build a (time-dependent) 3D probability density r*2 * [R(n,1)|*2 * |Y(I,m)|"2 for a planet in region from
{1,3//6} to {2,5//6} at high resolution

In eg-11 and eg-12, Earth is described as |30,29,29> QM state or a 3D probability density of 2 * |R(30,29)|*2 *
[Y(29,29)"2. It gives the good description for Earth’s orbit-r, the poor description for Earth’s surface-r, because the
probability curve is too broad. So we need an r*2 * |R(n,1)|*2 * |Y(I,m)|*2 function that can describe both Earth’s orbit-r and
Earth’s surface-r with good accuracy. From the knowledge we learned from Figure 3 of SunQM-3s10, we know that we can
achieve this goal by using the high frequency multiplier n’. Since the mass ratio of Moon to Earth is 7.3E+22 kg / 5.97E+24
kg = 1.2% , so we can set our goal as: to looking for n’ to make r*2 * |R(n,)|*2 * [Y(I,m)|*2 curve’s width (with 99% of Earth
mass included) equals to 2 times of Earth’s surface-r in all r, 6, @, 3D-dimensions. In SunQM-3s10, an Eigen quantum n’ is
defined as the maximum n’ that can describe one orbit space’s > 90% mass in a single |nLL> = |n’,n’-1,n’-1> QM state.
Therefore, the n” we are looking for is the Eigen n’ of this planet.

I1l-a. Determination of Solar {N,n} QM’s r-dimensional probability density for Earth using multiplier n’, = n * g w,

Here we try to figure out n’, for the r"2 * |R(n’,1=n"-1)|"2 curve, so that the width at 1% of its peak covers Earth’s
diameter d = 2r = 1.28E+7 m. According to SunQM-3s10’s eg-1, [nLL> QM state’s R(n,I=n-1) formula is

r

n-1 __T_
R(n,l=n—1) 732 (rL) e Tin eg-19

1

After normalize to the maximum value, it becomes (see SunQM-3s10, eqg-5)
1_L 2n
r’|R(n,l =n—-1)]? x (rLe rn) eg-20

If we plot eg-20, we can see that this is an exponential rising curve times an exponential declining curve, with maximum
always at r,, and the higher the n value, the narrower the peak. Eg-19 and eg-20 are valid for both base-frequency n and high-
frequency n’, with the limitation that R(n,I=n-1).

Now the task becomes to adjust n’ value to make eg-20 curve peak’s half-width (at 1% of its peak value) Ar roughly
equals a planet’s rg e Since this n” is specifically in r-dimension, we name it as n’,. For a planet, we know its orbital r, and
itS Igurface (NEFe We use b = rgysee N the formula), so we need to find an n’, so that at r,, £b, its probability of eq-20 equals to
0.01. Using eqg-20, we have

’
rptby 2

(ﬂel‘ n ) =0.01 eq-21

™
or,

r n(0.1) }
" = b /- (b ) €q-22
For Earth, r, = 1.57E+11 m (or more accurately, 1.565E+11 m), b = rg.ce = 6.38E+6 m, so we calculate n’; at r,, £b (either r
= 1.565E+11 + 6.38E+6 m, or r = 1.565E+11 - 6.38E+6 m) as n’, = LN(0.1) /[ LN(1 + 6.38E+6 /1.565E+11) - (6.38E+6
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/1.565E+11)] = 2.77E+9 (see Table 1 column 13), and r,” = 1.565E+11 / n’"2 = 2.01E-8 m. Then, for {N,n//q} QM, an n’
need to satisfy n’= n *g”w (where w is integer). Therefore, we have 2.77E+9 = 5 * 6w, w = log(2.79E+9 / 5) / log(6) =
11.24, or round w down to 11. So, at w =11, n’ = n * g”w, we have the final n’, = 5* 6°11 = 1.81E+9 (see Table 1 column
16). This is also the Eigen n’ of Earth in r-dimension.

We know that at r equals to r, = 1.57E+11 m, the probability is maximum, or = 100%. Then we can ask at what
probability % eg-20 gives (a peak’s half-width) Ar exactly equals to Earth’s rg.ce? The answer is, it equals to [ (1 + 6.38E+6
[ L.57E+11) * exp((1-(1 £ 6.38E+6 / 1.57E+11)))] (2 * 1.81E+9) = 5% of maximum. If we choose w=12 (rather than w=11),
then n’=n* g*w, n’ = 5* 6°12 = 1.09E+10, or at r = 1.57E+11 + 6.38E+6 m, probability = [ (1+6.38E+6 / 1.57E+11) *
exp((1-(1+6.38E+6 / 1.57E+11)))] (2*1.09E+10) = 1.52E-8 of maximum probability. It obvious that 1.52E-8 is too strict. So
here we choose w=11 for Earth’s n’. For Earth’s w=11, r;’ = r,” / (n * g"w)"2 = 1.565E+11 / (5 * 6"11)"2 = 4.76E-8 m (see
Table 1 column 18). Check SunQM-1s2 Table 1, we find that 4.76E-8 m equals to the Hot-G r track at {-10,1}, and then it is
recorded in Table 1 column 19. In Table 1 columns 13 through 19, all other planets’ n’,(s) were determined by using eg-22.
In column 14°s calculation, for N=1 super-shell {1,n//6} planets,

r_ w __ log(n/n) _
n' =n6Y, W= e eqg-23

and for N=2, N=3 super-shell (or n at {2,2//6} and above),

5.33 __log[nr(5.33/6)/n]

1299 w -
n(6)—n6 , 08(®) eq-24

I11-b. Determination of Solar {N,n} QM’s 8-dimensional probability density for a planet using multiplier n’ =n *
a"We

QM text books (e.g., from Davis J Griffiths’ book “Introduction to Quantum mechanics”, 2nd ed. 2005. pp135,
combining eq-2.7, eg-4.15 and eqg-4.19) tell us that the wave function for the Schrodinger equation can be written as eq-9 and
eg-10. For |nLL> = |n,I=n-1,m=n-1>, we know that (see John S. Townsed, A Modern Approach to Quantum Mechanics, 2nd
ed., 2012, pp334, eq-9.146, or from wiki “Table of spherical harmonics”),

Y(l=n-1,m=n—1) « e™?sin(9)! = e!®~D® gjn(p)®-1 eg-25
Or

|©(8)]? « sin(g)2M-1I eq-26
where n can be either base frequency n or high-frequency n’q. Note: both eq-25 and eg-26 are only valid for nLL QM state
which means | = n-1, m = n-1. Similar as what we have done in section Il1-a, let’s define that 1% of the probability density
peak is the acceptable (probability density peak’s) size for a planet, and let’s define 6 = n/2 - 6, and define n’q is the n” in 6-

dimension, then eg-26 under n’q >> 1 can be rewritten as

sin(0) 261 = sin G - 6’)[2(ne_1)] = cos(0)[2(6-1)] ~ cos(0)2m6 = 0.01 eq-27
or (see Table 1 column 23)

8’ = acrcos [0.011/(2“5)] eg-28
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Then, we can calculate planet’s surface-r as sin(0’) * r,, where r, is planet’s orbit r (see Table 1 column 11). In Table 2, using
n’=n*qg™w =5 * 6"w for Earth, we searched w value to fit Earth’s surface-r = 6.38E+6 m. The result shows that at w=11, it
gives the best fitting. So, w(0) = w(r) = 11, and n’s = n’, = 1.81E+9. This is also the Eigen n’ of Earth in 6-dimension.

In the same way, in columns 20 through 24 of Table 1, values of w(8) and n’y were determined for all other planets.
As expected, all planets have w(0) = w(r), and n’y = n’,.

Table 2. Searching the right w(r) for Earth

n= 5 5 5|
q= 6 6 6
w= 10 11 12|
n'=n*grw 3.02E+08 1.81E+09 1.09E+10)
0.017[1/(2n')] 0.999999992  0.999999999 1.000000000
arccos 0.000123419  0.000050386  0.000020570)
r= 1.57E+11 1.57E+11 1.57E+11]
b= 1.94E+07 7.91E+06 3.23E+06)

I11-c. Determination of Solar {N,n} QM’s ¢-dimensional probability density for Earth with time-dependent orbital
movement

QM text books tell us that for the |n,I,m> = |n,I=n-1,m=n-1> state in eq-25,

D(p) x em® eg-29
And

T(t) oc et eg-30

where @ = E/A. In the traditional QM probability calculation, [exp(im@)|*2 = exp(ime) * exp(-ime) = 1, and |exp(-iwt)|*2 =
exp(-imt) * exp(+imt) =1 (see David J. Griffiths, “Introduction to Quantum Mechanics”, 2nd ed., 2015, pp345). Therefore,
both the probability peak and its time-dependent movement in ¢-dimension cancelled out (for any situation, even for an
orbital moving planet). We know that Earth on orbit {1,5} should correspond to a probability density peak, and this peak
should have a time-dependent orbital movement in ¢-dimension. Therefore, the traditional QM probability calculation
method is no longer correct for this situation. A new method to calculate the Solar {N,n} QM’s ¢-dimensional probability
density (and its time-dependency) has to be established.

Let’s first try to remove the complex number in the ¢-dimensional wave function (because a probability value has to
be a positive (> 0) real value). According to wiki “Table of spherical harmonics” (see “https://en.wikipedia.org/wiki/Table
of_spherical_harmonics™), we see
1) For a -m, Y(I=n-1,-m=-(n-1)) < exp(-im@) * [sin(0)]"m;

2) For a +m equals to an even number, Y (I=n-1,+m=n-1) « exp(ime) * [sin(0)]"m;
3) For a +m equals to an odd number, Y (I=n-1,+m=n-1)  -exp(ime) * [sin(0)]*m.
Let’s construct a function as

[Y(I,m) + Y(l,—m)] « [e™®(sin )™ + e~IM®(sin B)™]

3 > = cos(m)(sin 0)™ ... ......when m = even
Y(l,+m) = . .
(¢ +m) [-Y(,m) + Y(l,—m)] [e"™®(sinB)™ + e !M®(sin 0)™] )
5 « 5 = cos(m)(sin 0)™ .........when m = odd
eqg-31

where | = m =n-1, and n can either base n or multiplier n’. Or simply,
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Y(l, £m) = cos(me) [sin(6)]™ eq-32

where | = m = n-1. (Notice that eg-31 and eg-32 is only valid for nLL QM state, or | = m = n-1). Here we used a real value
wave function Y(I,£m) (notice that this is not the Eigen function but a linear combination of the Eigen functions of
Schrodinger equation) to replace the original complex value wave function Y (I,m) (notice that this is the Eigen function of
Schrodinger equation). Eq-32 is still a solution of Schrodinger equation. This is because that the linear partial differential
equation (which Schrodinger equation belongs to) has an important property: a linear combination of its solutions is still a
valid solution of this equation .

The probability of eq-32 is

IY(l, +m)|? = [cos(me)]? [sin(8)]*™ €g-33

where | = m =n-1. In eq-33, we know that [sin(0)](2m) curve produces a single narrow peak in 8-dimension at 6 = 7/2, and
[cos(m@)]*2 curve produces 2*m of (equal amplitude) peaks evenly distributed in the whole range of @-dimension from -z to
+n. Because a spherical planet’s projection in the Solar {N,n} QM structure’s 6¢p-2D dimension is a perfect circle, we expect
that its probability density function should be something like

[Y(l, £m)|* = [cos(@)]*™ [sin(8)]*™ eq-34

because eqg-34 produces a circular contour line probability density in Solar system’s 6¢p-2D dimension. However, normally
we can’t use eg-34 directly because: 1) it has an extra (or the 2" peak at ¢ = = besides the right peak at ¢ = 0: 2) its
corresponding wave function Y (l,+m)| = [cos(¢)]*m * [sin(0)]"m is not a solution of Schrodinger equation. Using above
analysis, the problem can be simplified as: if we can construct eq-34 -like probability density curve (but without the second
peak) from eq-34, then we are able to describe a planet’s probability density in the 8¢-2D dimension of Solar {N,n} QM
structure. Luckily, we found a way to do that.

Inspired by Fourier transformation !, let’s construct a (normalized) linear combination of a group of cos[(m+ &)@)]
with the integer number m (= n-1) is deviated by a small integer & (with & << m):

1
1+26

+8
Z cos[(m + 8) ]
=5

eqg-35

where 1/(1+2* §) is the normalization factor. When we plot eq-35 at m = 1024 and & = 36 (shown in Figure 1), it shows that a
wave packet is formed beyond the single cos[(m+ 8)¢)] wave, and the envelop of this wave packet (almost) perfectly fits to
[cos(p)]*m curve’s one peak at =0. More interestingly, after we squared eg-35 (see eg-36 and Figure 2), the plot of squared
eg-35 produced a wave packet that (almost) perfectly fits to [cos(¢)]"(2m) curve’s one peak at ¢=0 (shown in Figure 2), and
it does not have the second peak at ¢ = +n!

2

1
1+ 28

+8
Z cos[(m + 8) ]
-8

eq-36
Furthermore, the modeling shows that as & value increasing, the curve of eq-36 is approaching infinitely to the curve of

[cos(9)]*(2m) that without 2" peak. Therefore, as shown in eg-37, when § is large enough (but still << m), we can replace
eq-36 by [cos(p)](2m) in a practical calculation (if we can ignore the 2™ peak of [cos(¢)]*(2m)).
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+8 2

1
mz cos[(m + 8] p — cos(p)?™
-5

eq-37
where & (<< m) value is high enough. Therefore, our result revealed that a planet’s wave function in the ¢-dimension is
composed by a group of wave functions (which are the Schrodinger equation’s solution) that further forms a (group) wave
packet out of the phase wave. Because eq-35 shows that a planet’s matter wave in @-dimension is composed of a group of
cosine waves, and the cosine wave is a typical plane wave function, then we can use (a group of) plane wave to describe a
planet’s matter wave in @-dimension (see SUnQM-4 section I-c).

At m6 =1024+36, Z{cos[(m8)d]} 's wave packet closely approaching [cos(¢d)]*m curve's $p=0 peak

0.5

0
-3.2 -2.2 -1.2 -0.2 0.8 2.8

-0.5

4 cos(d) 2{cos[(mx6)d]} [cos(d)]*m

¢

Figure 1. A wave function plot of the true calculation of eg-35 at m = 1024 and 6 = 36 shows that the envelop of its wave
packet fits to [cos(¢)]"m curve’s one peak at ¢=0. Notice that the rest small wave packets (at p#0) can be further suppressed
if we increase 6 to a higher value. Also notice that eq-35 does not produce any wave packets at ¢==m.

At m16 = 1024436, 2{cos[(m+8)P]}*2 curve closely approaching [cos(d)]*(2m) curve's =0 peak

1.0

[cos(d)]*2m

{cos[(mz8)Pp]}r2

-3.2 -2.2 -1.2 -0.2 0.8 1.8 2.8

Figure 2. A probability density plot of the true calculation of eg-36 at m = 1024 and & = 36 shows that the envelop of its wave
packet fits to [cos(¢)]N(2m) curve’s one peak at ¢=0. Notice that the rest small wave packets (at ¢=0) can be further
suppressed if we increase 6 to a higher value. Also notice that eq-36 does not produce any peak at ¢=%m.

With this knowledge, we start to deduce a planet (that in Solar {N,n} QM structure)’s probability density function.
According to eg-20, its r-dimensional (normalized) wave function is

rR(nl=n-1)= (rL e(l_a)) eq-38

n

Its 0p-2D dimensional wave function is eg-32. Combining these two functions, we have a planet’s 3D (normalized) wave
function as
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r

rRin,l=n—-1Y{,+m) = (ri e(l_ﬁ))n cos(me) [sin(6)]™ eq-39

The corresponding probability function is

n

r 2
P2|R(n, DI2|Y (L, +m)|? = {(rie(l‘a)) sin(6)™ cos(m(p)} eq-40

where I = m =n-1 (or n’-1). To transform ¢-dimension’s flat probability into a single peak probability, we need to linearly
combine a group of m+5 so that eq-40 becomes eg-41 (notice that all m (=n-1), or n related integer numbers need to be
deviated to become m+3, or n-1+ )

+8 2

r (1 r ) n+8
_rn : n-1+68
11725 _ES <rn+5 e +8 ) sin(0) cos[(n—1+ 8]

2R, DIPIY (L, +m)|? =

eq-41

where | = m =n-1=n’-1.

Inspired by the math treatment of partial derivatization, we can use the 5-dependent perturbation method to treat r-,
0-, p-dimension’s wave function one-by-one separately. First, for a group of 5-dependent r-dimensional (hormalized) wave
function r * R(n,I), each one has a single (positive and narrow) peak, so the shape of this peak should not be that sensitive to
the variable ¢ if 6 << m=n-1. So under the condition of 6 << m=n-1 (remember that in Table 1 all planets have n’ > 1.0E+9,
S0 we can choose 6 < 1E+6), eg-41 can be approximated as one d-independent r *R(n,l) (which equivalent to the zero-order
perturbation item) plus the high order perturbations such as 1 + O(1) + O(2) ..., where O(1) represents the first order
perturbation item, and O(2) represents the second order perturbation item. We can discard all high order perturbations and
only keep the zero-order item:

2

+8 N
PRELOFY @£ =5 -:282 (rie(l E)) [1+0@1) + -]5in(®)"*3 cos[(n — 1 + 8)¢o]
1 & ) 2
r (- I)\"
= T 282 (ae( rn)> sin(6)"1+8 cos[(n — 1 + 8) ]

2
2n

+8
1
: n-1+8 _
1375 _ES sin(0) cos[(n— 1+ 8)g]

eq-42
where n >> 1, and 0 < § << m=n-1=n’-1.

Similarly, for a group of d-dependent 0-dimensional wave function [sin(6)]"m, each one has a single (positive and
narrow) peak, its shape should not be that sensitive to the variable § if 8 << m=n-1. So under the condition of § << m=n-1,
eq-42 can be approximated as one 3-independent [sin(6)]"m (which equivalent to the zero-order perturbation item) plus the
high order perturbations such as 1 + O(1) + ..., and we can discard all high order perturbations items
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r? [¥(r, 8, ¢ — 0Opranet|* = r*[R(n, DI?Y(, £m)|?

~ <Le(1—%))

I'n

2
2n

ﬁ iSin(e)n_l [140() + -]cos[(n — 1 + 8)¢]
T

2

on +5
~ <ie(1_ﬁ)) 1 +128 ZSI sin(8)"~1 cos[(n — 1 + 8) @]

2
r (1_L)>2“ _ ~ 1

- — I'n e 2(1’1 1)

<rn ¢ sin(6) 1+28

+8
Z cos[(n—1+ 8]
-5

eg-43

where n >> 1, and 0 < 8 << m=n-1=n’-1. Eq-43 is the (time-independent) 3D probability density function for a planet in Solar
{N,n} QM structure. After replacing ¢ by ¢-ot, we have the final (time-dependent) 3D probability density function for a
planet in Solar {N,n} QM structure as shown in eq-44:

2
2n 1

ro(1oIn2 B
£ 19050, — 0panel? = (el 7)) sing@ 00 {

+8
Z cos[(n — 1+ 8)(¢ — wt)]
=3

eq-44

where n >> 1, and 0 < 8 << m=n-1=n’-1, and & value is high enough, and o is the planet’s orbital angular frequency. Eq-44 is
valid for both base-frequency n and multiplier n’. Notice that in ¢-dimension’s range from — =« to + 7, eq-44 produces only a
single peak at ¢=0, and the shape of this peak is infinitely approaching to the shape of [cos(¢)]*(2m) curve’s one peak at
¢=0. This is exactly what we wanted. (Note: although the wave function needs to be the solution of Schrodinger equation, the
probability function does not need to be the solution of Schrodinger equation, so that eg-44 is a valid probability density
function for a planet in Solar {N,n} QM structure).

Atn>>1 (e.g., Earth’sn’ =5 * 611 = 1813985280 >> 1), n-1 = n. So we can simplify eq-44 to be:

2

e o R
2 19050, 6 — Opaneel? = [ sin(@)] = cosl(n + 8)(p — wp)]
n -5

1+
eq-45
Notice that eq-44 and eqg-45 only valid for the nLL QM state (like a planet in Solar {N,n} QM structure).
Using eg-37, we can re-write eq-45 as
r (1_L) 2n
2 [9(1,0, & — 0Optaneel? = |- el o) sin(®) cos(p - )

n

eq-46

where n >>1 , in nLL QM state, and if we can manually ignore the 2" peak at ¢ = .

When looking into the formula of eq-44 or eg-45 (which can be represented by eg-46), we are amazed on how
simple the formula is and how straightforward meaning it is: "2 * |[R(r)|*2 o« [r / r, * exp(1 —r / r))]*(2 * n) produces an
exponential rising curve times an exponential declining curve, with the peak always at r = r,, and the higher the n, the
narrower the peak. |@(0)"2 « [sin(0)]"(2 * n) produces a peak at 0 = 7/2, and the higher the n, the narrower the peak. |®(o-
ot)|"2 « [cos(p-mt)]N2 * n”) produces a peak at g-ot = 0, or ¢ = ot, and the higher the n’, the narrower the peak (Note: need
to ignore the ¢-ot = x peak).
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We try to plot eg-44 (or eg-45) in 8¢p-2D-dimension but no 3D plotting software can handle eg-44. Instead, we have
to use eq-46 to represent eq-44 to make the plot. Figure 3 shows that eq-45 with 2n = 64 gives a narrow peak in 6¢-2D-
dimension and moving in +¢ direction with ¢ = @t =0, 0.5, and 1. Of cause, we need to manually ignore the second peak at

¢-ot = 7.

Figure 3. Using WolframAlpha plot to show eq-46’s [sin(0) * cos(@-ot)](2 * n) at 2 * n = 64 gives a narrow peak in 8¢-2D
dimension and moving in +¢ direction. Figure 3a (left), ot = 0; Figure 3b (middle), ot = 0.5; Figure 3c (right), ot = 1.

IV. To build a complete 3D (high resolution) probability density map to describe the whole Solar system with time-
dependent orbital movement

Using an online information (https://www.theplanetstoday.com/astrology.html), the initial ¢ values (at time of
8/14/2019) for all eight known planets were listed in Table 1 column 29 (Note: Earth’s initial ¢ is set to be 0, and rest
planets’ initial ¢ values are relative to Earth’s ¢ = 0). Eq-45 gives the general form of a planet’s time-dependent 3D
probability density formula (with n or n> >> 1), and values of r,,, ¢, o, n’ for each planet can be obtained from columns of 11,
29, 26, 16 in Table 1. Therefore, we are able to construct the time-dependent 3D probability density peak for each planet
(with t=0 on Aug. 14, 2019) as shown below (Note: due to all planets have n” > 1E+9, here we choose & =1.0E+6 for all
planets):

2x1.09x10°

r2 [W(r, 6, — OJt)Mercury|2 ~ [m e(1_5.64><10_10> X sin(e)] X {1:28 *8cos[(1.09 x 10° + 8) x
2
(1.08 — 8.61 x 10—7t)]} eq-47
. ) r 2x1.45%10° 1
r2 |W(r, 0, ¢ — wt)yenus|? ~ [We( _1_00><1011) X Sin(e)] X {1+26 tg cos[(1.45 x 10° + §) x
2
(3.14 — 3.63 x 10-7t)]} eq-48
. (1_ r ) 2x1.81x10° ) s
r2 |W(r, 0, & — 0t garepn|? > [We 157x1011) % sin(e)] X {1+28 ts cos[(1.81 x 10° + &) x
2
(0 — 1.86 x 10-7t)]} eq-49
) ) . (1_ r ) ' 2x1.31x1010 L is "
r* |¥(r,0,d — o) mars|* = [me 225x1011) X sm(e)] X {1+25 Tscos[(1.31 x 10'° + &) x

2
(3.33 — 1.08 x 10—7t)]} £q-50
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2x7.26x108

2 1_; . 1
r? [(r,0,¢ — (Dt)]upiter| ~ [m e( TiaxotT) X sm(e)] X {1+28 *8cos[(7.26 x 108 + &) x
2
(5.31 — 1.92 x 10-80]} eq-51
9
r? |¥(r, 8, — wt) |? =~ ;e(l_l-soxrw“) x sin(0) e *2cos[(6.53 x 10° + §) x
Y, Saturn 1.60x1012 1+268 -6 '
2
(5.74 — 5.69 x 10-%)]} eq-52
10
r? ¥(r,6,¢ — wb) 2~ [rtm el 7o) xsino) B { 38 cos[(5.22 x 10 + ) x
» 9, Uranus 2.85%x1012 1428 <8 '
2
(1.27 — 2.40 x 10-%)]} eq-53
10
r? |9(r,6,¢ — wt) "~ el T x sin(6) T { L 348 cos[(6.53 x 10 + &) x
» 9, Neptune 4.45x1012 1428 <8 '
2
(0.52 — 1.23 x 10-%)]] eq-54

For a solar {N,n} QM structure’s belt, we can directly use eq-40, and replacing ¢ by ¢-wt:

r

r? |¥(r,8,p — whperl? = r2|R(m, D|?|Y (I, +m)|? = {(rie(l_a)yl sin(8)" cos[(n — 1) x (¢ — wt)]}

eg-55
For Asteroid belt, according to SunQM-3s10 eg-6, its Eigen quantum number n’ = 48, so we have

r

r 1 \\48 2
r? [¥(r, 8, d — Wb asteroiapelt|” = {(m i 4-0“10“)) sin(8)*” cos[47 x (b — 4.54 x 10‘8t)]}

eg-56

where ® = , = 4.54E-8 arc/s is the (averaged) angular frequency/velocity of the rotating Asteroid belt at orbit {0,48//6} in ¢-
dimension, and ¢ can be any position inside ¢-dimension. For the cold-KBO in Kuiper belt, according to SunQM-3s10 eq-13,
its Eigen quantum number n” = 192, so we have

r r W12 2
r? |¥(r, 0, — wt)cola—kpol® = {(W e(1 6-40><1012)> sin(0)*°! cos[191 X (¢ — 7.11 x 10_1°t)]}

eq-57

where ® = , = 7.11E-10 arc/s is the (averaged) angular frequency of the rotating Kuiper belt at orbit {0,192//6}, and ¢ can
be any position inside ¢-dimension.

For the undiscovered {3,n=2..5//6} planets/belts, we assumed that they have formed planets, so they have the forms
of those eight known planets, except the initial ¢ positions are unknown.

. (1_ r ) 2X5.64x1012 1
e Zs6x1013) X sin(e)] X {1+25 fg cos[(5.64 X 1012 + 8) x

2
LG — |

(@{3’2} — 8.89 x 10_11t)]}2 eq_58
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2x5.08x1013

12 [W(r,8,¢ — 0D sypianet] ~ [;e(l‘s-mr—w“) x sin(e)] x {=

5.76x1013 1+28

8 cos[(5.08 x 1012 + §) x

(praz — 2.63 % 10—11t)]}2 eq-59

2x4.06x101%

x { L 348 cos[(4.06 x 10 + 5) x

r
r? |LP(I‘, 0, — mt){3,4}Planet|2 =~ [; e(1_1.oz><1014) X Sin(e)]

1.02x1014 1+28
2
(P — 111 x 107119)]} e0-60
2 . (1_ r ) 2x5.08x101* )
r? [P(, 6, — 0Oz sipranet| = [We 160x101%7 X Sin(e)] X {1+26 8 cos[(5.08 x 101* + §) x
2
(Ppas) — 569 x 107120)]} eq-61

Then we can use a matrix production to constitute a complete probability density function for Solar {N,n} QM
structure (as shown in eg-62). Eq-62 will produce a high-resolution 3D map of probability density peaks for a complete Solar
system, including a Sun (in standing), eight known planets (doing orbital movement), two known belts (doing orbital
movement), four undiscovered (supposed) planets (doing orbital movement), and Oort cloud (in standing). Notice that in eq-
62, the coefficient matrix is a diagonal only matrix, all non-diagonal cells have values of zero. The (most right) vector space
column is composed by the probability density functions (in bold font) with the equation numbers of eg-5, eq-47 through eg-
54, eq-56 through eg-61, and eq-17.

a’ Sun, eq-5

C1 P IllJ(r,S,d)-wt)Me,w,vlz, eq-47
c % |W(r,8,d-wt)yenus| >, €q-48
< r | W(r,8,d-wt)earnl®, €q-49
C42 P IlIJ(r,S,d)-wt)Ma,slz, eq-50
o’ 7 |W(r,8,0-0t),upier |, €9-51
o 7 |W(r,0,¢-wt)szrurn| >, €0-52
| W(r,8,¢-wt)sorarsystem| = o 2 |W(r,0,d-0t)uranus |2, €4-53
e’ 7 | W(r,8,d-wt)yeptune | €q-54
Cy P |w(rre:d)'Wt)AsteoridBen|z: eq-56
€10 r* | W(r,8,d-wt)uiperserc |, €9-57
C11 r |w(r:e:d)'“’t)(s,z)wanet|z: eq-58
€12 1 |W(r,0,0-wt)s spianet | - €0-59
cis’ r* | W(r,8,d-wt)(3, appianet | *» €9-60
Ciq r Iw(rlel¢'wt)(3,5)l’lanetIzl eq-61
Cis _Oort cloud, eq-17

eg-62

Here we name eg-62 as the “Solar r*2 * |R(n,1)|*2 * |Y(I,m)|"2 master matrix formula”. Eq-62 is the Eigen description of our
Solar system using Schrodinger equation’s solution. It can also be written as the integration form:

f1500><1 49x1011 f fzn

Mass(r, 8, @) = 1.99 x 103°(kg) = [eq — 62] x sin(8) dr dB d¢ eg-63

Therefore each coefficient in eq-62’s diagonal matrix can be obtained because each item (Sun, planet, belt, cloud)’s
integration should equal to this item’s mass.
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V. More discussion on the Solar r*2 * [R(n,1)|*2 * |Y (I,m)|*2 master matrix formula eq-62

1) The r-dimensional probability density distribution of eq-62 is illustrated in Figure 4 (and Table 3). Notice that the
previous low-resolution diagram of probability density r-distribution (in SunQM-3s1 Figure 4 where all eight planets’
probability density peak widths were very broad) is now updated to a high-resolution diagram (where all eight planets’
probability density peak widths are close to planets’ true diameters).

r2*|R(n,1)|?

Solar {N,n} QM model's probability density r-distribution

from inside Sun to Oort cloud (as shown in eq-62)

0.6

0.4°

0.2 4

1

.E-01

0

1.E+00

1.E+01

1.E+02

r/ry =nA2

1.E+03

1.E+04

(using {0,1}asr;)

1.E+05

Y —L—

1.E+06

1.E+07

1.E+08

{-1,n=1..5}o Sun core

{0,n=1}o Sun surface

@ \lercury, {1,3}
e  Venus, {1,4}
@» e» Farth, {1,5}
® e e e Mars, {1,6}

——— Asteroid Belt, {1,8}

e |upiter, {2,2}
- Saturn, {2,3}
@ @ Uranus, {2,4}

® e e e Neptune, {2,5}

— Kuiper Belt, {2,6}
(3.2}
{3.3}
{3,4}
3,5
Oort Cloud

Figure 4. Probability density distribution in r-dimension for eq-62 (where all eight planets’ probability density peak widths
are close to planets’ diameters).

Table 3. Solar {N,n} QM model’s probability density r-distribution from inside Sun to Oort cloud (as shown in eq-62).

I8
1,n=1..5}
rcut- o Sun Mercury, Venus, Earth, Asteroid Jupiter, Saturn, Uranus, Neptune, Kuiper Oort
off=4 surface = core {1,3} {1,4} {1,5} Mars, {1,6} Belt, {1,8} {2,2} {2,3} {2,4} {2,5} Belt, {2,6} {3,2} {3,3} {3,4} {3,5} Cloud
[r/r,* [r/r,* [r/r,* [r/r,* [r/r,* [r/r,* e/, [r/rs* [r/ry* [r/ry* [r/r,* [r/r,* [r/ry* [r/r,*
r/r=4 exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- exp(1- r/ry
+log(4- AP0 S rL ) /A% ) 7L /A /L) N [/ZC ULt /4 ) Lt LA ) /L | S (724 LA ) 28 ) /LS ) /A ) L (74t *3674=,
/1) W= t/ri [36= In=1.5 (2*n) (20 (2*m) (20 (2*m) *36r0= (2*n') (2*n')  (2*n)  (2*n) (20 [*36%3= (2*n)  (2*n) (2*n)  (2*n)  |*36na=  log(r/r1)
0.2 0.2 0.005556 0.20103] 7.2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.17E-199| 259 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00] 9331.2 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 3.36E+05 3.36E+05
0.4 0.4 0.011111 0.53731 14.4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.86E-171] 518 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 18662.4 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 6.72E+05 6.72E+05|
0.6 0.6 0.016667 0.8067 21.6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.08E-154 778 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 27993.6 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.01E+06 1.01E+06|
0.8 0.8 0.022222 0.9569 28.8 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.98E-142 1037 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 37324.8 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.34E+06 1.34E+06
1 1 0.027778 1 36 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.44E-133| 1296 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00| 46656 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.68E+06 1.68E+06|
2 2 0.055556 0.68264 72 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.85E-105f 4090 2.26E-15 0.00E+00 0.00E+00 0.00E+00 8.21E-219| 147271 3.62E-62 0.00E+00 0.00E+00 0.00E+00| 3.36E+06 3.36E+06|
3 3 0.083333 0.67274] 108 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.41E-88] 4091 1.00E+00 0.00E+00 O0.00E+00 0.00E+00 8.84E-219| 147271.74 1.00E+00 0.00E+00 0.00E+00 0.00E+00| 5.04E+06 5.04E+06)
4 4 0.111111 0.80469) 144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.10E-77| 4092 2.74E-24 0.00E+00 0.00E+00 0.00E+00 9.70E-219 147274 0.00E+00 0.00E+00 O0.00E+00 0.00E+00| 6.72E+06 6.72E+06|
4.00 5 0.138889 0.79999 180 0.00E+00 0.00E+00 0.00E+00 0.00E+00  1.39E-68| 6480 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.18E-153] 233280 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 8.40E+06 8.40E+06
4.30 6 0.166667 0.70777] 216 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.24E-61] 9203 O0.00E+00 2.07E-74 0.00E+00 0.00E+00 8.55E-107| 331360 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.01E+07 1.01E+07|
4.48 7 0.194444 0.64013| 252 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.38E-56] 9204 0.00E+00 1.00E+00 0.00E+00 0.00E+00 8.96E-107| 331361.41 0.00E+00 1.00E+00 0.00E+00 0.00E+00| 1.18E+07 1.18E+07|
4.60 8 0.222222 0.63545| 3239 7.88E-46 0.00E+00 0.00E+00 0.00E+00 1.08E-46] 9205 0.00E+00 1.19E-09 0.00E+00 0.00E+00 9.10E-107] 331363 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.34E+07 1.34E+07|
4.70 9 0.25 0.66801} 324 1.00E+00 0.00E+00 0.00E+00 0.00E+00 1.10E-46] 11664 0.00E+00 0.00E+00 0.00E+00 0.00E+00  1.94E-78| 419904 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.51E+07 1.51E+07|
4.78 10 0.277778 0.69698] 324.1 8.22E-46 0.00E+00 0.00E+00 0.00E+00 1.13E-46| 16363 0.00E+00 0.00E+00 3.46E-24 0.00E+00  2.72E-43| 589086 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.68E+07 1.68E+07|
4.90 12 0.333333 0.67102 432 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.21E-36| 16364 0.00E+00 0.00E+00 1.00E+00 0.00E+00  2.74E-43| 589086.95 0.00E+00 0.00E+00 1.00E+00 0.00E+00| 2.02E+07 2.02E+07|
5.00 14 0.388889 0.58702| 575.9 0.00E+00 1.04E-19 0.00E+00 0.00E+00 2.92E-27| 16364 0.00E+00 0.00E+00 1.02E-19 0.00E+00  2.76E-43| 589089 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 2.35E+07 2.35E+07]
5.08 16 0.444444 0.54516| 576 0.00E+00 1.00E+00 0.00E+00 0.00E+00 2.96E-27| 20736 0.00E+00 0.00E+00 0.00E+00 0.00E+00  1.30E-23| 746496 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 2.69E+07 2.69E+07|
5.15 18 0.5 0.55268| 576.1 0.00E+00 1.05E-19 0.00E+00 0.00E+00 3.00E-27| 25567 0.00E+00 0.00E+00 0.00E+00 5.56E-45 1.41E-10] 920446 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 3.02E+07 3.02E+07|
5.20 20 0.555556 0.56076 720 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.48E-20] 25568 0.00E+00 0.00E+00 0.00E+00 1.00E+00 1.42E-10| 920448.36 0.00E+00 0.00E+00 0.00E+00 1.00E+00| 3.36E+07 3.36E+07|
5.26 22 0.611111 0.53753| 899.9 0.00E+00 0.00E+00 1.97E-10 0.00E+00 1.63E-14] 25569 O0.00E+00 0.00E+00 0.00E+00 3.04E-43  1.43E-10] 920450 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 3.70E+07 3.70E+07|
5.30 24 0.666667 0.48804} 900 O0.00E+00 0.00E+00 1.00E+00 0.00E+00 1.64E-14] 28000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-06] 1119744 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 4.03E+07 4.03E+07|
5.36 27 0.75 0.4135 900.1 O0.00E+00 0.00E+00 1.98E-10 0.00E+00 1.65E-14] 29000 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.06E-05| 1259712 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 4.53E+07 4.53E+07|
5.41 30 0.833333 0.37731 1080 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.63E-10| 31000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.68E-03| 1399680 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 5.04E+07 4.77E+07|
5.46 33 0.916667 0.36774| 1295.9 0.00E+00 0.00E+00 0.00E+00 1.34E-34 1.78E-06] 33000 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.09E-01] 1539648 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 5.54E+07 4.77E+07
5.51 36 1 0.35241 1296 0.00E+00 0.00E+00 0.00E+00 1.00E+00 1.79E-06/ 35000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.16E-01] 1679616 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 6.05E+07 4.77E+07|
5.56 40 1.111111 0.29678] 1296.1 0.00E+00 0.00E+00 0.00E+00 1.35E-34 1.79E-06] 35800 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 8.61E-01f 1866240 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 6.72E+07 4.77E+07|
5.61 45 1.25 0.19314] 1620 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.93E-03| 36818 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00] 2099520 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 7.56E+07 4.77E+07|
5.66 50 1.388889 0.10212] 1800 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.73E-02| 38000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.24E-01] 2332800 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 8.40E+07 4.77E+07|
5.71 55 1.527778 0.04579 2200 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.04E-01] 39000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.23E-01f 2566080 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 9.24E+07 4.77E+07|
5.75 60 1.666667 0.01801) 2304 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E+00| 41000 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 1.00E-01f 2799360 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.01E+08 4.77E+07|
5.79 65 1.805556 0.00638| 2400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.22E-01] 43000 0.00E+00 0.00E+00 0.00E+00 0.00E+00  7.66E-03| 3032640 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.09E+08 4.77E+07|
5.82 70 1.944444 0.00207} 3000 0.00E+00 0.00E+00 0.00E+00 0.00E+00  2.58E-02| 90720 0.00E+00 0.00E+00 0.00E+00 0.00E+00  1.98E-94f 3265920 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 1.18E+08

Note: In column-2 and -5,

probability curve of [En=1,2] and [En=1..5]

are copied from SunQM-3’s Table 2 column-23 and -
22 and then normalized to one. Note: In column-1, r/r; value is cut off at > 4, with the formula: [4 + log(r/r; -4)]. Note: In

column-24, r/r; value is cut off at > 364 * 5.33"2, with the formula: [36”4 * 5.33"2 + log(r/r; - 36™4 * 5.33"2)] where r/ry is
shown in column-23.
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2) The real time-dependency of eight planets in 6 = 7t/2 plane (or x-y plane) is illustrated in Figure 5 with the initial ¢-
dimensional positions set on Aug. 14, 2019. The new ¢ position of each planet (after 60 days) is shown in the same figure.
Three values associated with each planet (in Figure 5) are planet’s orbital-r, body-r, and the orbital angular
frequency/velocity obtained from the eq-62 (or from Table 1’s Solar {N,n} QM structure model, not from the NASA’s data).
Notice that SunQM-3s10 eg-6 showed that the width of Asteroid belt is from 1.95 AU to 3.32 AU, so its Eigen Ar = 2.0E+11
m. Also SunQM-3s10 eg-13 showed that the width of Kuiper belt is from 38.5 AU to 47.8 AU, so its Eigen Ar =~ 1.39E+12
m.

lllustration of eq-62 generated eight planets in 8 = t/2 plane
Start date: Aug. 14, 2019
End date: 60 days after

2
~ Uranus Kuiper Belt

2.85E+12 m
6.40E+12 m
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Y
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Venus
1.00E411 m . Asteroid
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5.67E+7.m
1.92E-8 arc/s

Figure 5. Hlustration of eq-62 generated eight planets in 6 = 7/2 plane with initial ¢ positions on Aug. 14, 2019, and the ¢-wt
positions after 60 days of orbital movement.

3) Ineg-62, only planets and belts have the time-dependent description (as orbital movement), the rest objects (Sun and
cloud) are described in static. For Sun and Oort cloud, since they are (mostly) not in nLL QM state, their descriptions are
much more complicated.

4) Ineg-62, we can set all bases of probability density functions (the most right-side matrix in eq-62) to be time-
independent, and then to describe the time-dependent circular movement of Solar system (including planet’s orbital
movement and Sun’s self-spin) by using a spatial rotation matrix. Notice that it is not a regular rotation matrix (that provide
only one rotation velocity at one time for all r-distance), this spatial rotation matrix must have ®y.spin = ®1.spin / "X function
(see SunQM-3s1 Table 1), and also must be able to cover both planet’s orbital movement and Sun’s self-spin. However, this
is beyond my citizen scientist’s math level.

5) Here is a summary of what we have achieved in eq-62: We used a single gigantic r*2 * |R(n,1)|"2 * |Y(I,m)|*2 to describe
the whole Solar system. To do this, we picked 6 of base-n, {-1,n=1..5//6} and {0,1//6}, to describe the Sun, we picked 8 base-
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n ({1,n=3..6//6} and {2,n=2..5//6} ) to describe 8 known planets, we picked 2 base-n ( {1,8//6} and {2,6//6} ) to describe
Asteroid belt and Kuiper belt, we picked 4 base-n ( {3,n=2..5//6} ) to describe the four undiscovered planet/belt, and we
picked 5 base-n ( {4,n=1..5//6} ) to describe the Oort cloud. Together, with many Eigen n’(s) or high-frequency n’(s), we can
use a relatively simple QM probability density formula to describe the whole Solar system with time-dependent orbital
movement at high accuracy. This is a big achievement for the {N,n} QM.

VI. To build a complete (full-QM probability density) 3D map to describe the whole Solar system with time-
dependent orbital movement

A full-QM deduced time-dependent [®(p)[*2 * |T(t)[*2 probability density function has been made. It has been
moved to SunQM-4 series because that in SUnQM-3 series, we study Solar {N,n} QM within the frame of the traditional QM,
i.e., the traditional Schrodinger equation, the Born rule, etc. However, in SunQM-4 series, the traditional Schrodinger
equation, the Born rule, etc. is no longer the boundary for us to study the Solar {N,n} QM.

VII. Matter waves of galaxies, universe, protons, quarks are all (superposition) running simultaneously in Solar
system’s matter wave resonance chamber

In SUnQM-2 section 1V-c, we introduced the concept of MWRC (matter wave resonance chamber) and MWP
(matter wave packet): a mass entity (like Solar system, or a proton, or our universe, etc.) can be treated as a matter wave
packet (MWP) runs inside a matter wave resonance chamber (MWRC), For example, our Solar system (as a mass entity)
itself isa MWRC, and our Solar system produces MWP running in its own MWRC (with high level of RF). Meanwhile,
other MWPs produced by other mass entities (e.g., our universe, or galaxies, or protons, or quarks, etc.) also run inside our
Solar system’s MWRC (with different levels of RF) simultaneously. At the same time, our Solar system produced MWP also
runs inside Milky way galaxy’s MWRC (with much lower RF), or in our universe’s MWRC (with very low RF), or in many
proton’s MWRCs (with extremely high RF), or even in many quark’s MWRCs (with even higher RF).

Now let us use SunQM-3s10’s Figure 3 to illustrate this idea in a more intuitive description. In that figure, the cold
KBO is a small part of Solar system’s MWP running inside Solar system’s MWRC. Its orbit at {3,1//6} can be Eigen
described as {0,n=6*6*5.33//6} = {0,192//6}, or n=192, or in [192,191,192> QM state. For simplicity, let’s ignore the
pFactor of 5.33 and still use 6, so {3,1//6} can be Eigen described as {0,n=6"3//6} = {0,216//6}, or n=216, or in
|216,215,215> QM state. Then its radial wave function is r*2 * |R(n=216,1=215)|*2. Remember that this Eigen n = 63 = 216
is based on r; at Sun’s {0,1//6}. The same cold-KBO can also be described by n = 6”j where j is a (either positive or negative)
integer number, or n = ... 6°(-5), ... 6”(-1), 670, 61, 6”2, 63, 6™4, ... 6718, etc. Recall that the Milky way galaxy at
{8,1//6}, or a proton at {-15,1//6}, have AN = +8, or AN = -15 relative to {0,1//6} (see SUnQM-1s2 Table 1). So if we choose
r; at {8,1//6%}, then comparing to cold-KBQO’s n = 6”3, the n shifted from n = 6”3 to n = 6"(3-8) = 6”\(-5), or the cold-KBO
can also be described by r*2 * |R(n=6"(-5),1)|*2. Then the cold-KBO’s r*2 * |R(n=6"(-5),1)|*2 description is expected to have
a strong contribution from Milky way galaxy’s MWP (because its r; is equivalent to the size of Milky way galaxy). Similarly,
if we choose r; at {-15,1//6}, then comparing to cold-KBO’s n = 6”3, the n shifted from n = 6°3 to n = 6~(3-(-15)) = 6”18, or
the cold-KBO’s can also be described by r*2 * |R(n=6"18,1)|*2. Then the cold-KBO’s r*2 * |R(n=6"18,1)|"2 description is
expected to have a strong contribution from proton’s MWP (because its ry is equivalent to the size of a proton). Intuitively,
we can easily understand that at r, at {-15,1//6}, the cold-KBO’s r"2 * |R(n=6"18,1)|*2 description will have a strong
contribution from protons” MWPs because the cold-KBO is made of proton, neutron, electron, etc. However, without {N,n}
QM’s help, we can hardly imagine that the cold-KBO’s r*2 * |R(n,I)|"2 description at n = 6°(-5) is expected to have a strong
contribution from Milky way galaxy’s MWPs, simply because this specific n = 6”(-5) correlates to a r; at {8,1//6}. Using the
terminology of the traditional QM, this phenomenon is called superposition of QM states.

Based on the {N,n//6} QM structure model, eq-62 describes a Solar system not only at the Eigen description (of a
planet or a belt) level, but can be (simultaneously) at any possible levels of resolution (down to atom level, proton level, or up
to galaxy level, even to the whole universe level)! In SunQM-4, we named this phenomenon as the "Simultaneous-Multi-
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Eigen-Description", or "SMED". Also in SunQM-4, we pointed out that the SMED character is the nature attribute of both
wave mechanics and matrix mechanics, therefore "Simultaneous-Multi-Eigen-Description (SMED)" is one of many nature
attributes of quantum mechanics! Some of the other known nature attributes of QM are: the particle-wave duality, uncertainty
principle, RF (or RotaFusion, or rotation diffusion), etc.

VIII. Can we use 3D probability density r*2 * [R(n,[)|*2 * |Y(I,m)|*2 map to calculate out the ¢-positions of the four
undiscovered planets at {3,n=2..5//6} orbits?

Suppose that all mass in the {3,n=2..5//6}0 orbit spaces have accreted into planets. Based on the discussion in
section VII, we believe that all twelve planets’ orbital movements are entangled not only through r-dimension’s wave
function r"2 * |R(n,1)|*2 (as shown in SunQM-3s10’s Figure 3), but also through the whole 3D wave function r*2 * |R(n,I)| *
[Y(l,m)|, which means that their ¢-positions are entangled also. When without the entanglement, the Solar system would have
formed exactly as the Solar {N,n//6} QM model with the accurate r, = r; * n*2 orbit relationship between each circular orbits
in X-y plane, and each planet’s ¢—position is unrelated to other planets’ ¢—positions. With the entanglement, these orbits have
their own eccentricities, inclinations, and their averaged r(s) are deviated from the r, = r; * n*2, and the mass is part of the
entanglement parameters, and ¢-positions are also become part of the entangled parameters. A “global fitting” for all
parameters of all twelve planets at same time is needed. Although some studies using the classical physics have shown some
interesting results (see wiki “Planet Nine”, and see [17] ~ [18]), we do believe that the correct solution can only be obtained
through the {N,n} QM kind of “global fitting” modeling. A true quantum computer may be needed to solve this true QM
problem.

IX. A prediction that all mass entities (from the whole universe to a single quark) can be described by Schrodinger
equation and solution

Since {N,n//6} QM structure covers from quark {-17,1//6} to the Virgo super cluster {10,1//6} with good
consistency (see SunQM-1s2 Table 1), and Schrodinger equation/solution has accurately described the Solar system from {-
2,1//6} to {5,1//6%} (see SunQM-3s11, and SunQM-4) as well as the atom system from {-15,1//6} to {-11,1//6} (see SunQM-
1s2 Table 1), we believe that the whole universe can be described by Schrodinger equation and solution, and a single quark
can also be described by Schrodinger equation and solution. After searching wiki, we found that there are some other
scientists have also pointed that “Solutions to Schrodinger ’s equation describe not only molecular, atomic, and subatomic
systems, but also macroscopic systems, possibly even the whole universe” (see wiki “Schrodinger equation”, and also see

[19]).

X. The wrap-up discussion on the phase-1 study of Solar {N,n} QM modeling

This paper marks (almost) the end of the phase-1 study on the {N,n} QM modeling to our Solar system. In the
phase-1 study, we expanded Bohr’s equation (r, = r; * n"2), Einstein’s QM equation (E = h * f), and Schrodinger equation
from micro-world to Solar system and established a brand new {N,n//q} QM. The final result of this study revealed that the
whole Solar system can be described by a single solution of Schrodinger equation as shown in eg-62.

Just like that from Einstein field equations of general relativity, Karl Schwarzschild discovered the possible
existence of black hole (see wiki “black hole™), and Georges Lemaitre discovered that the recession of nearby galaxies can be
explained by an expanding universe, and this expanding universe can be further traced back to time zero as a single point
(which leads to the big bang theory, see wiki “Big Bang™), here from Bohr equation and Schrodinger equation and {N,n}
QM, we have also made many astonishing new discoveries. Here we list some major ones:
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1) Our observable universe from Virgo super cluster at {10,1//6}, down to Milky way galaxy at {8,1//6}, Solar system at
{5,1//6}, Sun at {0,2//6}, black hole at {-3,1//6}, H-atom at {-12,1//6}, proton at {-15,1//6}, and quark at {-17,1//6}, are all
mysteriously follow {N,n//6} QM structure in size (see SunQM-1s2 table 1).

2) The whole current Solar system can be accurately described by Schrodinger equation and a single solution as shown in
eq-62. From this QM description, we predict that there are four undiscovered planets/belts in our Solar system at orbit of
{3,n=2..5}, each with ~ 12X, 7x, 5x%, and 3x of Earth’s mass. If they had already formed planets, then their radius are
predicted to be 2.18E+7 m, 1.80E+7 m, 1.59E+7 m, and 1.42E+7 m respectively with the interior {N,n} QM structure similar
as that of Neptune (see SUnQM-3s6 Table 2). If they are still in belt form, then these four belts’ r + Ar and A9’ ranges are
predicted to be 173 +13 AU, 390 £25 AU, 693 +38 AU, and 1081 £53 AU, and +6.3 degree, +5.1 degree, +4.4 degree, and
+4.0 degree, respectively (see SUnQM-3s10 section V).

3) The pre-Sun ball nebula collapsed quantumly, might first at size around of {6,1} and then down to {5,1}, {4,1}, {3,1}
{2,1}, {1,1}, {0,2} one by one, and this process can be described by Schrodinger equation and solution (see SunQM-1s1,
SunQM-3s2).

4) A Sun-massed white dwarf, neutron star, and black hole also follows {N,n//6} QM structure with size of {-1,1}, {-3,2},
and {-3,1}. The {N,n} QM also predicted that a Sun-massed black hole (with the Schwarzschild radius = 2.95E+3 meters),
instead of having size of “singularity”, it may have a stable {N,n} QM structure at size of {-5,1} with r = 2 meters (see
SunQM-1s2 table 1).

5) The quantum expansion of Sun’s H-fusion ball, He-fusion ball, C-fusion ball, etc. and red giant, may also follow {N,n//6}
QM dynamics (see SunQM-1s1 table 7b). {N,n,Cold-G} vs. {N,n,Hot-G} recorded the history that the pre-Sun ball started
the massive H-fusion after the {2,1} pre-Sun ball was formed (during a series of quantum collapses).

6) Inside the current Sun, the inward expansion (in-pansion?) of the convective zoom may also follow {N,n//6} QM
structure (see SUnQM-3s8 section I1). The previous quantum in-pansion of convective zoom to {-1,11}o orbit shell (~2400
Mya) and to {-1,10}o orbit shell (~650 Mya) might have caused two “Snowball Earth” periods in the geological history of
Earth. The Solar {N,n} QM model predicts that in the next 5 billion years, there are four more quantum in-pansion of
convective zoom from the current {-1,10}o to {-1,n=9..6}0 orbit shells. The next quantum in-pansion of convective zoom to
{-1,9}0 orbit shell is estimated to happen in ~ 650 million years.

7) Itis predicted that there is an expanding rock-evap-line which has passed the {1,2}, it might have burned off all mass of
an ancient planet at orbit {1,2}, and has been burning off most mass of Mercury at orbit {1,3}, and start to burn off the (light
element) mass of Venus at orbit {1,4} (see SunQM-3s6). It is predicted that there is an expanding ice-evap-line which has
passed the {1,8}, it had burned off all of (~ 20,000 km thick) original atmosphere on each of four rock planet, and most
evaporated H/He/H,O molecules were captured by Jupiter, and made Jupiter 10x more massive than the original one (see
SunQM-1s1). It also produced Asteroid belt as the (dried) “ring stain” of this expanding ice-evap-line. It is predicted that
there is an expanding methane-evap-line which has just arrived {2,6}, and it produced the “cold KBO” as the (wet) “ring
stain” of this expanding methane-evap-line (see SUnQM-3s10).

8) It has been shown that the formation of planet’s and star’s (radial) internal structure is governed by the planet’s or star’s
radial (gravity-forced) QM (see SunQM-3s6, SUnQM-3s7, and SUnQM-3s8).

9) It has been shown that the surface mass (atmosphere, or rock, or liquid iron) movement of Sun, Jupiter, Saturn, and Earth,
etc., is governed by Star’s (or planet’s) 6¢p-2D dimension QM (see SunQM-3s3). The famous Jupiter surface cloud bands
pattern is explained as the |5,4,m> zonal bands embedded in the background |400> belt bands. The Earth’s atmospheric
circulation is caused by the same QM peaking/depleting effect of [211> state on top (not embedded) of [100> state.



Yi Cao, SunQM-3s11: Using {N,n} QM'’s probability density 3D map to build a complete Solar system with time-dependent orbital movement (semi-QM deduction) 24

10) The sunspot drift, the continental drift, and Sun’s and Earth’s magnetic dynamo has been explained by a (single) Yml
cycle model (see SunQM-3s9). Under this model, the apparent random drift of post-Pangaea continents can be nicely
depicted as an expected hydrodynamic result of a broken dam through a mouth located near the south end of South America
continent.

11) All planets in Solar system are formed in {N,1//2} QM structure (see SunQM-3s6 Table 2), and Sun itself can be as a
{N,1//2} QM structure (see SUunQM-3s7 section VIII), so that {N,1//2} seems to be the basic building block of {N,n//q} QM
structure for the formation of celestial body in the macro world. Will this also be true in the micro world?

As the result, the success of {N,n//q} QM expanded the traditional QM, and make it more self-consistent, and more complete.

Conclusion

A number of high, medium, low resolution 3D probability density maps (based on Schrodinger equation’s solution)
have been constructed and they are able to describe the whole Solar system with time-dependent orbital movement. In the
study, the Eigen n’ of a planet has been calculated. This Eigen n’ gives the planet’s information not only on the orbital r, but
also for the surface r. The analysis revealed that for all planets, their Eigen n(s) in all three dimensions are equal (n’, =n’g =
N’y =n’). A group of linearly combined wave functions produced a perfect probability density peak in the ¢-dimension. The
successful of construction of this 3D probability density map for the Solar {N,n//6} QM structure in the range from {-2,1//6}
to {5,1//6} implies that both the whole universe and a single quark may also be described by Schrodinger equation and
solution.
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