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Spiral distribution ™
3" Heptale angle, 7 arms
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Spiral arrangement extended to 220 elements
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Atomic mass vs. Atomic number

Z = The Atomic Number, the Number of Protons in the Nucleus

A(n), H(n), K(n)
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Hn) = A(n) +1

H(n) = % {2n34+6n% + (7- 3(-1)")n-3(-1)" -9}

n=1
1

H2p) = S (8p® + 12p% + 4p — 6) Even numbers p=21
1
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P =3P P TP Even numbers p=1
2

Apt+D =3 p(2p*+6p+7) 0dd numbers p=0
K(n) = A(n)/2
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K(2p) = @ Even numbers p=1
K2p+1) = w 0dd numbers p =0

K(2p +1) =K(2p) + (p + 1)*

H(2p +1) = H2p) + 2(p + 1)?

Table 1 H(n) sequence (Group IA) elements (H, Li, Na, K, Rb, Cs,...and beyond), and sub-sequences

1 2 3 4 5 6 7 8
1 3 11 19 37 55 87 119
H Li Na K Rb Cs Fr Uue
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Table 2 Periodic table elements allocation and its presumed adequate extension

2500
—-G50 -m-G49
—4-G48  —-GA47
—-G46  —-GA4S5
——G44  —G43
2000 —G42  —e-G4al
-#-G40  —+G39
—=G38  ==G37
~-G36 ——G35
—G34 —G33
1500 —-G32 -=-G31
—4-G30 —<G29
—*-G28 -e-G27
——G26 —G25
——G24 —+-G23
1000 G222 -+G21
G20  —G19
G18 ——G17
——G16 G15
~-G14 -=-G13
G2 —-Gl1
500
G10 G9
G8 G7
G6 G5
G4 G3
B G2 Gl
0+ B T T T T T T |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
2 11 2 | 2|
2 11 2 2
8 3.1 1 3 2 6 8
8 3.1 1 3 2 6 8
18 5 3 1 1 3 5 2 6 10 18
18 5 3 1 1 3 5 2 6 10 18
32 7 5 3 1 1 3 5 7 2 6 10 1 32
32 7 5 3 1 1 3 5 7 2 6 10 14 32
50| 9 7 5 3 1 1 3 5 7 9 2 6 10 14 18 50
50| 9 7 5 3 1 1 3 5 7 9 2 6 10 14 18 50
72 1 9 7 5 3 1 1 3 5 7 9 1 2 6 10 14 18 22 72
72 1 9 7 5 3 1 1 3 5 7 9 1 2 6 10 14 18 22 72
98 3 1 9 7 5 3 1 1 3 5 7 9 11 13 2 6 10 14 18 2 2% 98
98 3 1 9 7 5 3 1 1 3 5 7 9 11 13 2 6 10 14 18 2 2% 98
128 %513 1 9 7 5 3 1 1 3 5 7 9 11 13 15 2 6 10 14 18 2 26 30 128
128 %513 1 9 7 5 3 1 1 3 5 7 9 11 13 15 2 6 10 14 18 2 26 30 128
162 7 1513 119 7 5 3 1 1 3 5 7 9 1 13 15 17 2 6 10 14 18 2 26 30 34 162
162 7 1513 119 7 5 3 1 1 3 5 7 9 11 13 15 17 2 6 10 14 18 2 26 30 34 162
200 9 17 1513 1 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 2 6 10 14 18 2 26 30 34 38 200
200 9 17 1513 1 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 2 6 10 14 18 2 26 30 34 38 200
242 21019 17 15 13 11 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 21 2 6 10 14 18 22 26 30 34 38 4 242
242 21019 17 15 13 1 9 7 5 3 1 1 3 5 7 9 11 13 15 17 19 21 2 6 10 14 18 22 26 30 34 38 4 242
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WAL KX show that the elements are notably arranged in a specific pattern (in a spiral form made up of
7 arms) when an angle approximately equal to § =102 degrees is set. It is to be noted that other angle values

generate various interesting patterns with different but less remarkable distribution of elements.

With this specific angle of about 102 degrees, all the elements of a given group (corresponding to chemical
elements with similar properties, such as Ne, Ar, Kr, Xe, Rn for the noble gases...) also become specifically
distributed among each arm of the spiral in a notable arranged way, fairly close to a regular spiral pattern as well,
curved in the opposite direction.
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Group VIIA:
Group VIA:

Group VA:

ONON N NONON®

Group IVA:

Group VIIIA:

He, Be, Mg, Ca, Sr, Ba, Ra, Ubn, Ugp, Usn, Uep, oo2
H, Li, Na, K, Rb, Cs, Fr, Uue, Uqg, Uhe, Ueg, ool
Ne, Ar, Kr, Xe, Rn, Uuo, Ugt, Uho, Uet, Buo

F. Cl, Br, I, At, Uus, Ugb, Uhs, Ueb, Bus

0, S, Se, Te, Po, Lv, Ugu, Uhh, Ueu, Buh

N, P, As, Sh, Bi, Uup, Ugn, Uhp, Uen, Bup

C, Si, Ge, Sn, Pb, Fl, Ute, Uhg, Uoe, Bug

Fl

- Figure 4 Internal spiral alignment of elements from a similar group
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PHI Theor. Deviation 220 elements

3" Heptale angle &
Matching / Ratio: ¢
Slope: log(PHI)

9" order / 220 elements

3" Heptale angle
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IREFEEEEUHA cxhibit another feature of the arrangement with the very close match observed between the two
arrangements, consisting of the MA/MA.;, pattern as radial distance on one side and the LogPHI pattern

V5 o :
) as radial distance on the other side.

1+
(PHI = golden mean >

As depicted here below, both models appear to fairly overlap.
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Best Y angle and associated X ratio determination

Given Y angle, between two successive elements, characterized as follows, together with its associated 2K ratio:

~102 ° A+ B=2mr
B B=Yr

_ T _ 2t B
A YRad— YDeg-lSO _'A+B

~258 A

K=— (called X ratio)
B
_ 21 _ 360
YRad—>K+1 YDe‘g—)K+1
leading to: K = 21 =Y pad = 360—YDeg
YRad YDeg

Among the pool of possible angle values, the best candidate angle ¥Best would presently be an angle that

generates at least 7 spiral arms (close to a multiple of 2 t/7 in theory) and providing the most possible optimized
distribution of elements. Such a preferred angle is an irrational angle.

The angle of  rotations or a derived multiple of w (i.e. k* m * 360°) matches the requirements.
YBest = 2*m* 360

This angle shall moreover be adequately expressed, by isolating its most valuable part with its remainder in a
range of 0°to 360°(360 as the divisor).Therefore, Ype is equivalently evaluated to Ypeg -

YBest = 2% 7 * 360 = Ypeq + 6 * 360 (Ypeg = Modulo [Ygest, 360°])
Ypeg = 2 (m —3) * 360 Ypeg = 101.9467106°=§ =102°
VA
Yraa = ¥Ypeg-135;5 YRraa = 4m(m—3) YRraa = 1.779305761
K = 7 —2m N
= 3m=3) K = 2.531256653
~102°
102° 28.3 % 2531256653 = K, = ——F
B . 3% ) = 1= 2= 3)
2(m—3)
A ~258°. 71.7 % 0.39506069 = XK, = -
~258°
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K, , 2K, solutions

Quadratic equation:

Finding the second degree polynomial equation having its

2roots as 7Ky and 2K , in the form of an equation B A nA+mB
and resulting from the equivalency between ratios.
1 A nA+mB
B A
X2—nX—-m=0 <:| é:nA-l-mB )K:é
B A B
Equation solved by:
_n+yni+dm _ 7-2m -
Xy = 2 = 2(m=3) t
. = n—yn*f+4m _ 2(m-3) _ = 1
2= 2 T 2n—7 2 Ky
4m — 13
n=—
2(m—=3)2r—7)
=>
m=1
4T — 13 X; = XK; = 2531256653
I:> X2 — X—1=0
2(r—-3)2r —7) X, = —X, = —0.39506069
In other words, this means:
2 _ 4w — 13
:> X“=NX+1 given = ~ 2.136195963
2(r—3)2n —7)
: 1
Or which can be rearranged to —= X-—-1I1
X
Leading to 2K:
1
K=1I+ 1
I+ 1
—> I+ :
I+ 1
I1
e
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u2=2=A 2 2[u2/u1 5 \
u3=TA+B| 5.272392| 2.636195963|u3/u2 i \
u4=(NA+B)+A| 13.26286| 2.515530434|u4/u3
...| 33.60446| 2.533726435|u5/u4 ) )
...| 85.04858| 2.530871563|u6/uS 2 [
.| 215.2849 2.531316764]... ¢ \ /
544.9393| 2.531247271|... ] f
1379.382] 2.531258117 2 \ /
3491.57| 2.531256424 " 4 j’
8838.06] 2.531256689 i L 4 .
22371.4] 2.531256647 4 —>K2 /Y >K1
56627.75| 2.531256654 - \\H/ o

[
w

143339.4[ 2.531256653

[N
N

362828.7| 2.531256653

=
w

=
[=)]

Jury
~

=
[o:)

[
e

[N)
o

918412.6| 2.531256653 N
2324738 2.531256653 5
5884509| 2.5312566! 3 -
14895201| 2.5312566 — —o o oa W e
37703577| 2.5312566! 5
95437431| 2.5312566! 2 "

Ratio properly
converging to 2K,
after a few iterations  °*
as nindex increases | °¢

10 100 1000 10000 100000 10000001000000a00000000

K approximation, Sequences associated to K

1
X,= M+—
|:> X n+1 Un Un+1/Un
1U1 1
n=>1 202 2.136195963|  2.60431781
3U3 5.563333192]  2.520173677
X, = 4ua 14.02056587|  2.532994013
0 5 U5 35.5140094]  2.530985684
6 Us 89.88544937|  2.531298948
. . 707 227.5269435]  2.531250052
Alternatlvely, the below recurrence relation can be eXpreSSEd 8 Us 575.9275875|  2.531257683
; . 9 U9 1457.821131]  2.531256492
and approximates A 10 U10 3690.119202]  2.531256678
11011 9340.638872]  2.531256649
Un 42 = IT Un 1t Un 12 U12 23643.55425  2.531256654
13 U13 59847.90401]  2.531256653
n>1 14 U14 151490.4052]  2.531256653
> = 15 U15 383461.096]  2.531256653
16 U16 970638.4504]  2.531256653
U 1= 17 U17 2456935035  2.531256653
18 U18 6219133.154]  2.531256653
U 7 = 19 U19 15742222.17]  2.531256653
20 U20 39847604.6]  2.531256653
reen 21 u21 100864514.3]  2.531256653
22 U2 255313972.8]  2.531256653
23 U23 646265192.1]  2.531256653
U, +1) 24 U24 1635863067]  2.531256653
— . 25 U25 4140789272 2.531256653
U, 26 U26 10481400394]  2.531256653
27 U27 26531114479 2.531256653
28 U28 67157060035]  2.531256653
Un+1 . . 29 U29 1.69992E+11]  2.531256653
ratio properly converging to 30 U30 4.302936+11] 2531256653
n 31 U31 1.08918E+12]  2.531256653
32 U32 2.757E+12]  2.531256653
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U(k) sequence according to k index (using Binet forms):

As previously stated, the 2 roots X; = X;= X and X, = —1/)K satisfy the equation X2 =1 X+ 1

X2 =TX; +1 X, K42 = X, 4 X,
X,2=MX, +1 X" = X, + X"

k
1
Thus, the sequence Fy, = « KK + B (— ﬁ) satisfies the same recurrence relation

Fip2 = T Fq+ Fy

Indeed,
1\ K+2 1\ K+1 1\K
g = RN 48 (=50) = aDRA 4 oK + BTT(=50) +8 (—5) = MRt R
1 k Setting initial conditions:
k Fo= 0
F,= aX" + — == 0
« P ( H() Fi=1
F, =11
FO = o + B z
1 It follows, after simplification:

_ 2(r —3)(7 — 2m)

o= = 0.341726437
(8m? — 521 + 85)

Fk can consequently be expressed, according to k index and 7K ratio as follows:

_ _ 2(m—3)(7-2m) 1\K rore o 12T
— Fk_U(k)_(87T2—52n+85) [H{k_<_ﬁ)] here XM= 2@ —3)
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Initial and final arrangement mock-up (conical helix)

Ypey, ~101.9467106° ~102°= 2
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K and Powers of XK:

index Sequence K logK

1 1 1 0

2 K 2.531256653 |0.403336
3 HMA2=M*K+1 6.407260243 |0.806672
4 A=A+ =MT*MT*HK+N+K=(N"2+1) * I+ |16.21842012 [1.210009
5 WMAL=(NA241) *HMA2+M* =M (N"2+2) *HK+N"2+1 |41.05298382 [1.613345
6 HAG=... 103.9156384 |2.016681
7 263.0371511 |2.420017
8 665.8145387 |2.823353
9 1685.347481 |3.226689
10 4266.047023 |3.630026
11 10798.45991 |4.033362
12 27333.67349 |4.436698
13 69188.54287 |4.840034
14 175133.9594 (5.24337
15 443309 5.646707
16 1122128.856 |6.050043
17 2840396.131 |6.453379
18 7189771.604 |6.856715
19 18199157.21 [7.260051
20 46066737.76 |7.663387
21 116606736.4 |8.066724
22 295161577.4 |18.47006
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Spiral arrangement in numbers:

The below figure shows the distribution of elements in spiral shape with the successive layers, elements names,
and their atomic numbers.
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Standard form of the periodic table

(two standard representations as grids of elements with the periods in rows and groups in columns, and used as the
baseline for the calculations and definition of the above 7-arms spiral arrangement of elements).
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