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Abstract

The aim of this paper is to show the mathematical connections between some
Ramanujan’s functions and some expression of various topics of Particle Physics and
Black Hole Physics
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The functions P. ., and R are called Ramanujan’s Eisenstein series. Occasionally.
we will write

= P(q") and 0. = 0(q"), (0.75)

where n is a positive integer.



Theorem 0.21 (Ramanujan’s differential equations). Ler P, O, and R be defined
by (0.71)0.73). Then
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— = 0.79
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and
dR PR — (0*
dg 2

A =
1—24_2 - I+24021—qf‘ 1504y -

i=1 J=i

.
where, as usual, ¢ = ™" and Im 7 > 0.

1-24 sum (j*e((2P1)"y))/(1-e((2P1)"))),j=1t0 8
Input interpretation:

-:211-'
- 242‘

i=11-e¢

2 my

Result:

2 3 4
It“Z:r 21‘4;1 BPSH 4f16:r

1-24 - - - -
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1 —g32m°  q_g64r®  q_ 128x7 g _ 256n

P =865.045

14240 sum (j"3*e ((2Pi)")))/(1-e~(2Pi)Yj)),j = 1 to 8

Input interpretation:
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1+ 240 2‘
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Result:
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Alternate forms:
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1-504 sum (j°5%((2Pi)j))/(1-eN(2Pi)Y)), j = 1 to 8

Input interpretation:

B 5 2m
1 —5042‘ —
j:l 1—{“ .

Result:
AT 32647 243,57 102461677 3125627
Helet 127 5 - gnd 6t o
¢ 1—6‘1:“’ l—f’? 1-£" . l-e
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— — =3.11351x10°
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Alternate forms:
2
504627 161286*™ 122472687 516096167

’ {-‘2"1 -1 ’ ‘;4.-12 -1 ’ fS.ITZ -1 ’ Plls.rr4 _?1 ’ .
1575000 %27 30101047 8470728287 165150722967
A2 _q - L4 g " L1287 _q . L256m% 4
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bt ) 2n 452 - g - 1674
e f; 1 e :5 -1 e —_fl .
31256327 777657 168071287 32768 2567

5 = & 7 = B
fEEJT -1 f64n -1 PIZSJT -1 PESIS”T -1




504 27

16515073 + —— +
(@™ =11l +&™)
16128 ¢+ 122472 &4
+ +
[{“HE —1}{1+f”2}[1 +¢=2"E} [f"g —1}[1+¢="3}[1+f2”3}[1 +f4"3}
516006 167" .
[0"4 - 1}[1+f”4}{1 +{=2"4}[1 +¢=4"4}[1+{=S"4}
1575000 327"
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3919104 ¢547°
[f”ﬁ - 1}{1 +¢="6}[1 +¢=2"6}[1 +¢=4’T6}[1 +f8”6}:{r1 +f16"6}[1 +¢=32’16}
8470728 ¢'2%7
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(((C(C((1-24 sum (7*e*((2P1)")))/(1-e™((2P1)"])), ] = 1 to 8))))*2 - ((((1+240 sum
(G73%e~((2Pi)")))/(1-e*((2P1)7))), j = 1 to §))))))))/12

Input interpretation:
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1 B i i i
—||1-24y = :]z-[1+2402‘* - ]]
12 i 1-e2n i l-e2ny
Result:
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P P2-Q
Tag =™ 12 °

P = 865.045
Q=-311039
R =31135100

88278.48766875

[1-24 sum (j*e((2Pi)")/(1-e™((2Pi)Y))), j = 1 to 8] [1+240 sum (j°3*e ((2Pi)"j))/(1-
eN(2Pi)Y)), j = 1 to 8]/3 - [1-504 sum (j*5*e((2Pi)))/(1-e~((2Pi)"))), j = 1 to 8]/3

Input interpretation:

B e (1 B i3 g2m/ 1 8 5 gam
1-243 _ §1+24DZ‘ 2l 1-504 '

j=1 1 -2 =1 1 — @7 R L

Result:
2
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-100065943.9183

[1-24 sum (7*e ((2Pi)")/(1-e™((2Pi)Y)), j = 1 to 8] [1-504 sum (j~5*e ((2Pi)"j))/(1-
eN(2Pi)Y)), j = 1 to 8] - [1+240 sum (j°3*e ((2Pi)"))/(1-e"((2Pi)Y)), j = 1 to 812

Input interpretation
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[1-24 sum (j*e*((2Pi)*)/(1-eM(2Pi)"))), j = 1 to 8] [1-504 sum (75*e (2Pi))))/(1-
eM(2Pi)Y)), = 1 to 81/2 - (14240 sum (j*3*e (2Pi)Yj))/(1-eM(2Pi)N)), j = 1 to
8))"2)/2

Input interpretation:

:
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Result:
1 [1 24[ 27 9 P4:rE 3‘,3113 4{,16,14
1

2

+ - -
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- 1—1“4” l_fg.-'r 1_{“16.-1

1 - 327" ’ 1 - B4° ’ 1 - gl28n7 ’ 1 — 256n°
2T 3247 24387 1024667 3125327
1-504 -

2n 2 - 3 - 4 - 5
- J:“4-.-1' _1 J:“S.-'I' _l {ulﬁl.-'l' _1 .{“32'11 _1

5{,32,15 6 PI54:r'5 ?PIZSH? 8#256”8 ]]

7776 54T 168071287 32 768 (2567 ]]

L5410 _q B 1f,lzsn?_lg fzsﬁn:_l 5
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2 ok l—fz’T f4.-TE_1 1I1“8.-'[3_1 I:ullsl.-'r“'_:'_ 1I:“32.-15_1
216547 34312877 512 ,2567° |2
- — = a: - ]] ~ -3.49061 x 1017
f64:r _1 l‘-“128.-1 _1 1‘.‘256"1 _1
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P =865.045
Q=-311039
R=31135100
-34905998470.75

Now, we have that:

88278.48766875 * 1/(-34905998470.75 / -100065943.9183)

Input interpretation:

1
BB 278.48766875 |-
_ 3.490590847075x1010
1.000659439183x10"
Result:

253.0702625124956899873133247321062810569395034184591646902...
253.070262512....
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From which:

1/2(((88278.48766875 * 1 / (-34905998470.75 / -100065943.9183))))-1

Input interpretation:

1

-1

_ 3.400599847075x10!0
1.000659439183x10%

1
3 BB27B.48766875 [—

Result:
125.5351312562478440036566623660531405284607517002205823451 .

125.535131256..... result very near to the Higgs boson mass 125.18 GeV

And:

27%(((1/4(((88278.48766875 * 1 / (-34905998470.75 / -
100065943.9183))))+1/golden ratio)))+4

Input interpretation:

1 1
- +— |+4
10
_ 3490599847075 10 g
1.000650439183=108

27

1
a [88 278.48766875

# iz the golden ratio

Result:
1728.911189656...

1728.911189656... = 1729

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729 (taxicab number)

11



Alternative representations:

BR27E.48706ETE0000 1
7= +—|+4 =
_ 3.4905008470750000x1010 4 &
1.000A59430183000010%

BE 2VB.487668750000 1
4-3.4005008470 7500001017 ) T2 5in(54 )

4+ 27

1.000 6504301 830000:108

BE278.4B7668750000 1
7= +—|+4 =
_ 3.4905908470750000x1010 4 &
10006594391 830000109

1 B8 278.487668750000

4+ 27 |- +
2 cos(216°) 4(-3.4005008470 7500001017
C 1.00065043918300005x10%
88278.487668750000 1
7= +—|+4 =
_ 3.4905908470750000x1010 4 4

1.0008594391830000:10 8

BB 278 487668750000 1
4 (-3 4005008470 7500001017 ’ 2 s5ini(666 7)

4+ 27

1.000 6504301 830000:10 8

1/2(((88278.48766875 * 1/ (-34905998470.75 / -100065943.9183))))+13

Input interpretation:

1

]
- |BB278.48766875 |- +13
2 _ 3.490509847075x1010

1.000659439183x108

Result:
139.5351312562478449936566623660531405284697517092295823451...

139.535131256.... result practically equal to the rest mass of Pion meson 139.57
MeV
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And also, from the following calculations:

((-(-34905998470.75 - 100065943.9183 + 88278.48766875)))"1/48

Input interpretation:

|
ﬂj‘ ~(-3.490599847075 x 10" - 1.000659439183 x 10° + 88 278.48766875)

Result:
1.65832492758672. ..

1.65832492758672... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

((-(-34905998470.75 - 100065943.9183 + 88278.48766875)))"1/48 - (47-7)*1/10"3

Input interpretation:

|
4.3' ~(~3.490599847075x 10" - 1.000659439183 x 10° + 88 278.48766875) -

1
47 -7 —
10°

Result:
1.618324927586720038762470577631248480242052403678858203203. ..

1.61832492758672..... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Forj=1to 19, we obtain:
1-24 sum (G*e"((2Pi)"y))/(1-e"((2P1)"})),j=11to 19

Input interpretation:

12 . (2n¥
123 ).

J&
=1 1-eB7F

13



Result:

2 3
o 1:“.'Z:r 2‘,417 3{817
- + + +
2m 2 3
1-¢ 1_{4” l_fS.IT

4{,16114 5‘,32115 5‘,6417'5 -;,rflES:r? 8#256”8

- - - - -
1_elbnt  qp_ 2% g _ 64n® 1 _ 128n7 g 256a°

] 10 11 12

nglZ:r 1':'1“1024” 11{2043;‘[ 12 f-4l:l';'|5.lT
- - + -

1_g512m° g _ w24xl® o zoagxll 4 400612

13‘,81921113 14 (16384 a4 15 32 TEE 1S 15‘,6553“1’5‘

+ - + +
12 14 15 16

] _ gBlo2m 1 _ pl6384n 1 _ 32768 1 _ 555367

17 (131072 a7 18 262144 x1® 10 f524288:rm

i g i T = 4561.04
] — 131072 1 — o262 144 ] _ g524288

P=4561.04

14240 sum (j°3*e((2Pi)j))/(1-eM(2Pi)j)),j = 1 to 19

Input interpretation:

19 3 @2n¥
1+240 ) ———
=11 _P-:ZJT}-"
Result:
2 3 4 5 )
—_— e Be*™ 2768 6457 1250727 21657
- - + + - - -
i i 1;#4”2 l—f:ng l—flﬁgdf 1—4‘32”5 ml—fmnﬁ
343257 51277 72957 10001247
- - + -
1_g28n’  q_ _2562% 4 51247 1 _ glo24x10
11 12 13 14
1331{“2048:[ 1?28(‘4096;[ Elg?fﬂlgzn 2?4_4f16334ﬂ
- + +
1 p2048ll ] — 00612 EPLIC-Zak 1 _ 16384 xl?

3975 (32 76815 4006 59 536719 4913 (131072 7

- + +
1 _ 32768 n15 | _ 855360 Jiglnm ey

5839 (262 144 718 5859‘,524288,119

5]
62144 718 3 524288 71" %= Abetx il
l-¢ l-¢

Q= -8.664 * 10°
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1-504 sum (j°5%e((2Pi)\j))/(1-eA(2Pi)Yj)), j = 1 to 19

Input interpretation:

19 5 ‘,-:z,ﬂf
1-504%" = .
=1 1 — @7
Result:
2
27 326470 243,87 1024167
1-504 ot ik T+ PR
1 e 1_{4.-‘[ l_fs.-'r 1_{16.-‘[
5 & 7 8
31256327 7776547 168071287 32768 #2367
132" 1 - B4° 1 - gl28n7 ’ 1 — 25678
59049 5127 10000020247 161051 20487
1 _S12n” = 1 — gl024x10 1 g2048nll
248832 ¢X%67'7  371293,81927° 537894 n16384 1
] _ 0962 1 pfleznt? ] _ pl6384nt?
759375 ¢327687° 1048576655367 1419857 131072717
1 _ 32768 n15 1 _ 5553616 1 _ gl31072xl?
1880568 ¢2621447°% 9 476 0gg 524288117

=~ 4.60318x10°

+
] _ 262144 718

R =4.60318 * 10°

Thence:

P =4561.04; Q=-8.664* 10°%

From:

P P dQ

19
1 _ (524288 n

R =4.60318 * 10°

dR PR-Q°

q —9 q
dg ¥ 2 dg
thus:

1/12(4561.04"2 — (-8.664¢e+6));

_ PO-R

3 dg 2

1/3(4561.04%(-8664e+6) — (4.60318e+9)):

1/2(4561.04*(4.60318e+9) — (-8.664e+6)"2)

15



we obtain:

1/12(4561.04"2 — (-8.664e+6))

Input interpretation:
1

— (4561.04° +8.664  10°)
12

Result:
2.455590490013333333333333333333333333333333333333333333... x 10°
dP P O
[}'— =
dg 12

2.4555904901333 * 10°

1/3(4561.04%(-8664e+6) — (4.60318¢+9))

Input interpretation:
1 . _
5[4551.04[-3554 105}-4.513318 m‘-"}

Result:
-1.317381791333333333333333333333333333333333333333333... » 1013
dQ PO—R
Y9~ 3

-1.317381791333 * 10"

1/2(4561.04*(4.60318e+9) — (-8.664e+6)"2)

Input interpretation:
1 , 2
5[45:31.1:114 4.60318 - 10° - (-8.664 - 10°)")
Result:

~27034803 946400
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Result:
-2.70348039464 x 10°

dR PR—
qd_q_—i ;

-2.70348039464 * 10"

From the algebraic sum of the three results, we obtain:
(2.4555904901333e+6 -1.317381791333e+13 -2.70348039464¢e+13)

Input interpretation:
2.4555904901333 - 10° - 1.317381791333 - 10*° - 2.70348039464 - 10%°

Result:
-4.02086194041395098667 = 103

-4.02086194041395098667*10"

From which:

(-(2.4555904901333e+6 -1.317381791333e+13 -2.70348039464¢e+13))"1/64 -
13*1/10"3

Input interpretation:

I 1
ﬁ,:ﬁ-[z.45559ﬁ49t31333 10° - 1.317381791333 - 10" - 2.70348039464 - 10"%) -
1

13 x —
10°

Result:
1.618426403939...

1.618426403939... result that is a very good approximation to the value of the golden
ratio 1,618033988749...
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and:

2log base 1.6314264039(-(2.4555904901333e+6 -1.317381791333e+13 -
2.70348039464e+13))-Pi+1/golden ratio

Input interpretation:
21081 g314264030(—(2.4555904901333 - 10° -

4 1
1.317381791333 - 10" - 2.70348039464 - 10"%)| - + ;

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.47644134. .

125.47644134... result very near to the Higgs boson mass 125.18 GeV

2log base 1.6314264039(-(2.4555904901333e+6 -1.317381791333e+13 -
2.70348039464e+13))+11+1/golden ratio

Input interpretation:
210g1.6314264030(—(2.4555904901333 - 10° -
= 1
1.317381791333 - 10'® — 2.70348039464 1013”+ T e
i

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.61803399...

139.61803399... result practically equal to the rest mass of Pion meson 139.57 MeV

27log base 1.6314264039(-(2.4555904901333¢+6 -1.317381791333¢+13 -
2.70348039464¢+13)) + 1

Input interpretation:
27 10g1 6314264030(~[2.4555904901333 - 10° -

1.317381791333 - 10" - 2.70348039464 1D13}}+ 1

loggixiis the base=b logarithm

18



Result:
1729.0000001...

1729

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egplays a role in
some grand unified theories”.

Now, we have that:

j’q’
1—qg/

O.C.
S=S(q) =480Eg = 1+480)

j=1

14480 sum (7% ((2Pi)))/(1-eN(2Pi)Y)), j= 1 to 8

Input interpretation:
i7 2my

a2
1+480 ) = £
iz=1l-e¢

2my

Result:

AT 12864 2187687 1638461671 781256327
1+480 T ik s Tk T
1 —&=" 1—{"4;[ 1_‘!8.-'[ l_flls.l'l' l_fEZ.-T

279936 5™ 8235431287 2097152 256" .
£5 + = -1.58278x 10

1 - pB4n° 1 - 2877 1 — 256"
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S =-1582780000

Alternate forms:
2
1480«“ 61440 ¢*™ 104976065 7864320670 37500000 327

fzn—l - f4.-'|'2_1 fﬂ.-'l’s_l f16”4—1 f32n5_1
1343602805 ™ 395300640257 1006632960 2357
54 9 B 28 9 B £2567%
AT 128647 2187687 163846167
1 +480 _ _ _ _
1—,.-32’1 f4.lT'2 _1 fﬂng _1 flls:r“ _1
78125327 27903654 82354361287 2007152 £2567°
23270 _1 B L4 g B JRE-LEC] B 25678
2m
1006632950 - — 0
@™ =11l +e™)

61440 ¢4 1049760 ¢87°

[{“HE - 1} [1 +{“HE}[1 +¢=2"E} [f"s - 1}[1 +¢="3}[1 +f2”3}[1 +f4"3}
7864 320167
[0"4 - 1}[1 + f”4}[l +f2"4}[1 +f4"4}[1 +f8"4}
37500000 327
[f"s = 1} [1 +¢="5}{1 +¢=2"5}[1 +¢=4’T5}[1 +¢=S"5}[1 +f‘16ﬂ5}
134369 280 54
[f”ﬁ = 1} {1 +¢="6}[1 +¢=2"6}[1 +¢=4’T6}[1 +¢=S’T6}{1 +f16"6}[1 +¢=32’T6}
395 300 640 12877

[f"? - 1} {1 +f"?}[1 +¢=2"?} [1 + 04”?} [1 +¢=E"?} [1 + flﬁn?}[l +¢=32"?} [1 + fM’T?}
3032160 3032160 7864320 15728640 31457280

= + + =k =k ik
P | 1+ +e " 1+e*” 1+
62914560 125829120 251658240 503316480
1+¢='1'5'IrE= ) 1+¢“3"ZIrE= i 1+¢=64"8 1_”‘128:r8
And:

14480 sum (j°7*e ((2Pi)")))/(1-eA(2Pi)Yj)), j = 1 to 19

Input interpretation:

T o2y

12
1+480 ) ———
=1 1 _P'iZ.IT}'
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Result:

AT 128647 2187687 16384 167"
1 + 480 — _ . — . -
1—{: = 1_{4.-‘[" l_fS:r l_flﬁn

7812527 279936547 82354301287 2097 1522567
l—ng’TS ’ 1-.954”& N l_fla?ﬂrr? & 1_{“256,13

47829695127 1000000092477 19487171 (20487

+ + +
512 7% 1024 710 2048 711
l-e 1 l-¢

35831808¢%%7 " 6274851751927 " 105413504 ¢16384 7"

o -+ +
4096712 glezqal? 16384 714
l-e¢ l-¢ Py

170859 3756327687 268435456 ¢555%67° 410338673 ¢ 1310727

+ + +
1 _ 32768 n15 1 _ 5553616 1 — g131072xl7

612220 0322621447 % 893871 730 5242887 .
+ ~ ~1.2467x 10
1_‘“252144 .IT]'S l—f524288”19

17

=-1246700000000

Forj =1 to 8, we have:

P =865.045; Q=-311039; R=31135100; S=-1582780000

From:

Lemma 0.20. Let U and V. be defined by (0.59) and (0.60) and let P, O, R, and §
be defined by (0.71)0.74). Then

Uz =P,

Uy = < (5P* -20),

| —

1
Us=35 (35P° — 42PQ + 16R) .

Us = 1]_% (175P* — 420P*Q + 320PR + 840" — 1445)
and
V=P,
V=3P - 20,
Ve = 15P° — 30PQ + 16R.
Vi = 105P* — 420P*Q + 448PR + 140Q° — 2725.
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For: P=2865.045; Q=-311039; R=231135100; S=-1582780000 , we obtain:

U, = 865.045;

1/3 (5%865.045"2 - 2(-311039))

Input interpretation:
1
55 865.045% - 2..(-311039))

Result:
1.454530753375 % 108

Uy = 1.454530753375 x 1076

1/9(35%865.045"3 — 42*865.045*(-311039)+16*31135100)
Input interpretation:
é (35 «865.045° +42 - (-311039) - (-865.045) + 16 31 135 100)

Result:
3.82831597286200048611111111111111111111111111111111111... = 107

Ue = 3.8283159728620904861111 x 1079

] ¥ 2
Us = T (l?i-‘-P4 — 420P-0 + 320PR + 840" — 1445)

For: P =865.045; Q=-311039; R=31135100; S=-1582780000 , we obtain:

1/15 ((175%865.045"4-420%865.045"2*(-311039)+320%865.045%31135100+84*(-
311039)"2-144*(-1582780000))

Input interpretation:
1
5 (175 865.045" — 420 - 865.045" - (-311039) +
320 ~865.045 « 31135 100 + 84 (-311039)° - 144 - (- 1582 780 000))
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Result:
1.4181416305897116843673958333333333333333333333333333... = 10%®

Ug =1.4181416305*10"13

From the sum of the results, we obtain:

(865.045 +1.454530753375 x 1076 + 3.8283159728620904861111 x 109 +
1.4181416305*10"13)

Input interpretation:
865.045 + 1.454530753375 - 10° +
3.8283159728620004861111 107 + 1.4181416305 10"

Result:
1.41852460763686604654861111 = 103

1.41852460763686604654861111x10"13

From which:

(((865.045 + 1.454530753375 x 1076 + 3.828315972862 x 1079 +
1.4181416305%10713)))*1/63

Input interpretation:
63
V 865.045 + 1.454530753375 - 10° + 3.828315972862 - 10° + 1.4181416305 - 10"

Result:
1.61718355157...

1.61718355157.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

2log base 1.61718355157 (((865.045 + 1454530753375 x 1076 + 3.828315972862 x
1079 + 1.4181416305%10713)))-1+1/2

Input interpretation:
2 10g1_61?1335515?[855.045 + 1.454530753375 l':'ls +

. 1
3.828315972862  10° + 1.4181416305 - 10%) -1+ 5
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logyix i the base- b logarithm

Result:
125.50000000...

125.5... result very near to the Higgs boson mass 125.18 GeV

2log base 1.61718355157 (((865.045 + 1.454530753375 x 1076 + 3.828315972862 x
10"9 +1.4181416305*10"13)))+13+1/2

Input interpretation:
2 1051_61?1535515?[865.045 + 1.45453':'?533?5 lDE‘ +

: 1
3.828315972862 - 10° + 1.4181416305 1D13}+ 13 + :

loggixiis the base=b logarithm

Result:
139.50000000...

139.5... result practically equal to the rest mass of Pion meson 139.57 MeV

27((log base 1.61718355157 (((865.045 + 1.454530753375 x 1076 +
3.828315972862 x 109 + 1.4181416305%10713)))+1))+1

Input interpretation:
27 (logy g1718355157(B65.045 + 1.454530753375 10° +

3.828315972862 107 + 1.4181416305 10} +1)+1

loggix)is the base- b logarithm

Result:
1729.0000000...

1729

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

24



Now, we have that:

Vo= P
V= IP? — 2Q,

Vi = 15P° — 30PQ + 16R,

Vi = 105P* — 420P*Q 4 448PR + 1400* — 272S.

For: P =865.045; Q=-311039; R=31135100; S=-1582780000 , we obtain:

V, = 865.045
V, = (3%865.045"2 - 2(-311039))

Vi = (15%865.0453 — 30*865.045%(-311039)+16*31135100)

Vg = ((105%865.045/4-420%865.0452*%(-311039)+448*865.045%31135100-+140%(-
311039)12-272%(-1582780000))

From the sum, we obtain:

865.045 + ((3*865.045/2 - 2(-311039))) + ((15*865.0453 — 30*865.045%(-
311039)+16*31135100)) + (((105%865.045"4-420%865.045/2% -
311039))+448%865.045%31135100+140%(-311039)"2-272*(-1582780000)))

Input interpretation:
865.045 + (3 - 865.045° — 2 - (-311039)) +

(15 865.045% + 30 » (-311039)  (-865.045) + 16 » 31 135 100) +
((105 -~ 865.045% — 420 - 865.045% - (-311039)) +
448 - 865.045 - 31135 100 + 140 (-311039)° - 272 - (-1 582 780 000))

Result:

1.82610314133410019959940625 x 10'#
1.82610314133410019959940625 x 1014
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(1.82610314133410019959940625 x 10"14)*1/66

Input interpretation:
oy 1.82610314133410010959940625 10

Result:
1.6446887308743606056546514147. .

2
1.6446887308... = {(2) == = 1.644934 .

2log base 1.6446887308((1.8261031413341 x 10"14))+7+1/golden ratio

Input interpretation:

1
2109, gaagsazaos(1-8261031413341 % 10™%)+ 7 + -
[ ) 5

logpixiis the base-b logarithm

# iz the golden ratio

Result:
130.61803400...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

2log base 1.6446887308((1.8261031413341 x 10~14))-7+1/golden ratio

Input interpretation:
1
2 log, gaagesraos|1.8261031413341 10} -7+ 5

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.61803400...

125.618034... result very near to the Higgs boson mass 125.18 GeV
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27((log base 1.6446887308((1.8261031413341 x 10°14))-2))+1

Input interpretation:
27 (log1 gassss7a0s|1.8261031413341 - 10} -2)+ 1

loggixis the base= b logarithm

Result:
1720.0000002...

1729

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

1/(2Pi)*integrate (((27((log base 1.6446887308((1.8261031413341 x 10714))-
2))+1)))x

Input interpretation:
l "
{[2?[1ag1_544588?358[1.3251031413341 10")-2) + 1) xdx

2r.

loggixiis the base=b logarithm

Result:
137.58044832 x°

that for x = 1 give us 137.58944832, that is very near to the inverse of fine-structure
constant 137,035
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(x from=1.2t01.2)

From:

og
Q-R=1728¢ [ (1 —¢)*.

j=l

we obtain:
1728* e™(2P1)* product ((1- (e”(2P1))"))"*24,=1..0.8

Input interpretation:
0.8

1728 & [ (1 - (™Y |

i=1

Result:
1728 2™ = 925 330.

925330

From which:
13+1/10"3 (((1728* e™(2Pi)* product ((1- (e(2P1))")"24, j =1..0.8))))

Input interpretation:
1 0.8 5
13+ — [1728 2" [ (1 - (2" )"
10° A

Result:
216 27

125
938.33 result practically equal to the proton mass in MeV

13 +

=~ 938.33
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Alternate form:

1
— (1625 +216.¢°7)
125 :

Q=-311039; R=31135100
(-311039)"3-(31135100)"2

Input:
(-311039)° - 31135 100°

Result:
-31060943228162319

Result:
~3.1060043228162319 % 10'°

-3.1060943228162319%10'°

((((-311039)"3-(31135100)"2)))x = 1728* e (2Pi)

Input:
((-311039)° -31135100%) x = 1728 ¢*”

Exact result:
-310605943228162319 x = 1728 ¢° "

Plot:

~1 %108 |

~2x10'6 | — -31060943228162319 x

. -
T e

~3x1018 | — 1728¢
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Alternate form:
-31060943228162319 x - 1728 T =0

Number line:
5= 1o 11011 2x10- 1 0

Solution:
X =~ -2.97907753138616 % 10!

-2.97907753138616*10"!

((((-311039)"3-(31135100)2)))(-2.979077531e-11)

Input interpretation:
((-311039)° - 31135100°)(-2.979077531 - 10~

Result:
025329.58062684070053754389

Repeating decimal:
025 329.58062684970953754389

925329.58062...

1728* /(2Pi)

Input:
1728 27

Decimal approximation:
925320.5807467934646772692415298735295936484182584936139964...

925329.580746...

Property:

Ir.
1728 ¢~ " is a transcendental number
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Alternative representations:
1728 &*" = 1728 &*%"

1790 &% o 7IR 2 estl)

1728 &27

1728 exp” "(z) fo

Series representations:

0.k fiiaaty
1728 ¢27 = 1728 ¢° The0"1/1142K)

] m
g |
a2m L
1728 ¢ " = 1728 2 E]z

1728 ¢°™ = 1728

Integral representations:

plalgk s
B 5 1 I [ e o

4N 142 g
1728 627 = 1728 © /YT

i
1728 °% = 1728 ¢ la H* |
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From:

(Almost) Impossible Integrals, Sums, and Series - Cornel loan Valean

— —fiyn e
—2( i;n![nsz; nm+|;}

= %{—nm! (r;i:zr.- +2)-(1=-2"Y 2 + u) : (1.54)

where £ is the Riemann zeta function, 5 denotes the Dirichlet eta function,
and Li, represents the Polylogarithm function.

Examples:
Forn=1,
I| z 2
og”“(x) Lis(x) o 9 -
fu g dx = £(6) Iﬁ{ (3):
Forn =3,
' log*(x) Li 41
f o8 Ieia () e A
i} | + x IEE
Forn =4,
' log*(x) Lis(x) 675 ,
— " dx = 12£(10) — —=(5).
fn Yibd v c(10) 64€ (3)

((zeta (6) — 9/16 * zeta™2 (3))) - ((41/128 * zeta (8))) + ((12 zeta (10) — 675/64 *
zeta™2 (5)))

Input:
9 .y 41 (75 "
OBy - — 3y }— S8y [12;[10}— S5y J
[' 16 ° TT. i i 64 °
£(s1is the Riemann zeta function
Exact result:
9,37 675057 of 41 7® 4710
16 64 045 1209600 31185

Decimal approximation:
0.554678059117173137851162220710968435185487941144899455869...

0.5546780591171....
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Alternate forms:

~22453200 (3% - 420997500 {(5F° +42240 x° - 1353 #° + 5120 #'°
39916800

~22453200 ;(3)° +42240 x® - 1353 2% +5120 1% 675 (57
39916 800 64

~5613300 (4(3)% + 75 (5/°) + 42240 x® - 1353 »® + 5120 #1°
39916 800

Alternative representations:

232 9Y 4148) 251 675
HE) = - [ B | 1 bty
[‘ 16 ] 128 +[ T e ]
903, 1% 6755, 17 418, 1)
LG : +006, 1) - ——— +12¢(10, 1)
16 64 128
232 9Y 4148) 251 675
L.[El}_. = - 121.[10 - —_— =
[‘ 16 ] 128 +[ T e ]
A S 4187101} 9821(1F 67584117
(1} (1ly— - -
e B T 16 64

(37 9) 41.8 L5675 P(1y-1)°
£(6) - - o e e ok ok
16 128 : b4 3
41670 -1¢ 12490110 9 [ ¢y 675 (¢ (-1
128 .71 91 16| 2! 64 41
(5, @) is the generalized Riemann zeta function
Sn olx)1 15 the Nielsen generalized polvioganthm function
" x)is the n™ derivative of the digamma function
n!is the factorial function
Series representations:
{(3P9Y) 41:8) L(5F 675
Z(hy - - - — 12510 - —— | =
[ 16 ] 128 +[ T e
& 8 10 12 132
42240 77 = 1353 7% + 5120+ - 420007 500 {Ekil k_E} - 22453 ECICI[EE;I k—g}
39916800
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J(58 675
16 128 64 -
1

268520 313600

" 1
3017710 080000 2‘[1+2k}5 - 197280230400 Z[hgk}a

J3F9Y 4148
[;5-' ]- ' +[12;[1m—

[234 148 4807° - 9101 631+° + 34442240, -

=0 =0
i J3%9Y 4148) -0 Z(5) 675
L = = + L = =
16 128 ' 64
————(-22453200" Lz PRk _
39916 800 |
420997500 ¢ k=1 55Nk | 49940 25 ~ 1353 2% +5120 2°

Piz) gives the prime zeta function

(((((zeta (6) —9/16 * zeta™2 (3))) - ((41/(x+3-1/golden ratio) * zeta (8))) + ((12 zeta
(10) — 675/64 * zeta™2 (5)))))) = 0.5546780591171

Input interpretation:

9 2
L.E__L-B J_
[,[} 6@

1

675
[(8)+ [12 £(10) -
X+3- ‘;

54 _;[5}2] = 0.5546780591171

£(5) is the Riemann zeta function

# iz the golden ratio

Result:
41 x® 675057 93P  4x° 1S
= - = + + — = 0.5546780591171
9450 (x - ;} +3) 64 16 31185 0945
0.5546780591171
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| aq50 (-1 43 A 16 1185
- 500 100 150 ;

= 0.5546780591171

Alternate form assuming x is real:
128.000000

= 1.000000
1.000000000 x + 2.381966011
Alternate forms:
41 x® 675.5GF 9i@° 4 AS
- — _ - + + — = 0.5546780591171
0450 {x_'_ 51 (7-V5 ” b4 16 31185 945

[- 1052493754/ 5 x2(57 - 105249375 x (52 ~5613300y 5 x (37 -

5613300 x (3% + 1280/ 5 x'° x+ 12802 x + 1056045 x° x+
10560 ° x — 3157481254/ 5 (5)% — 105 249 375 /(52 -

1683990045 (32 —5613300 (3% +3840+/5 #'° + 1280 7™° -
4329645 x® ~432961° + 316804/ 5 #° + 10560 n'f‘] /

/
[9 979200 [\E x+x+3+5 + 1]] — 0.5546780591171

Alternate form assuming x is positive:
1.0000000000 x = 125.61803399

Solution:
x = 125.618033989

125.618033989 result very near to the Higgs boson mass 125.18 GeV

(((((zeta (6) — 9/16 * zeta™2 (3))) - ((41/(x-11-1/golden ratio) * zeta (8))) + ((12 zeta
(10) — 675/64 * zeta™2 (5)))))) = 0.5546780591171

Input interpretation:

9 41 675
[_;[5}- — _;[3}2}— ———— {(B)+ [12;[101—
16 x—11-1

1 64
fl

;[5}2] — 0.5546780591171
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£(5) is the Riemann zeta function

# iz the golden ratio

Result:
41 78 675¢5F 93P 40 a®
- - - + + —— = 0.5546780591171
0450 [x il 11} 64 16 31185 945
#
Plot:
1.0 |
E].aié
06| e
0.4 | L 41 78 875 {517 _ 93P | an'Q |
: 2: -.'.4?..'.:¢.1. 11 A4 16 31185
| .
- 50 100 150 945
0.2 | — 0.5546780591171
Alternate forms:
41 58 675(5F 93P 40  af
- - — - - + — = 0.5546780501171
0450 [I+ 51 [_21_@” 64 16 31185 945

[-1|:|5 2493755 x (51 - 105249 375 x {(5)° ~5613300 45 x (37 -

5613300 x (3% + 12805 7% x + 1280 7' x + 105605 x° x +
10560 2% x + 1157743125 /5 £(5)2 + 1368241875 /(51 +
6174630045 £(3)7 + 72972900 (37 - 14080+/5 7 — 16640 ' -
/

4329645 x° ~43296+° - 116160+4/5 #° - 137280 n“]f.

[9 979200 [\E el 13]] — 0.5546780591171

Alternate form assuming x is positive:

128.000000
- = 1.00000000
11.6180340 - 1.00000000 x

Solution:
x =~ 139.618033989

139.618033989 result practically equal to the rest mass of Pion meson 139.57 MeV

36



(((sin((8 + )/ 1O))/((((zeta (6) — 9/16 * zeta2 (3))) - (41/128 * zeta (8))) + ((12

zeta (10) — 675/64 * zeta™2 (5))))))

Input:

sin[sﬂ
10

; o 2 41 .. . 675 .. 2
[+[6}—1—6+[3}j—ﬁ+[8}+[12+[lm—§+[5}}

Exact result:

B4 )

5111[—

10

_oa3? 675052 | a® 41a® | 4al0
16 64 945 1209600 31185

Decimal approximation:
1.6181285401226400137269685629265795086188112470024592166

£(5) is the Riemann zeta function

0L...

1.61812854012264.... result that is a very good approximation to the value of the

golden ratio 1,618033988749...

Alternate forms:

B+

30016800 sin[H

22453200 /(377 + 420997500 (51 — 42240 5 + 1353 2% - 5120 x1°

39916800 sin[% + %}

~22453200 (3% - 420997500 £(5)° + 42240 2® - 1353 7% + 5120 1°

39 916800 sin[g 4 ;ln}

~5613300 (4 (3)% + 75 {(5)°) + 42240 x® - 1353 »® + 5120 #1°

Alternative representations:

sin[ﬁ'
10 -
2 ) 2
: < : < 675
6) — £(3) o]_ 4148 [12 10} — L5y ]
[-‘[ )= e TR S L [
2 10

2 2
o031 B75 45,1 . 4188, 1) .
- 16 - 54 +i_.[5, 1y-- 1_+121_.[l|:|, 1
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sm{H
10 -
mz o) 4148 Tl - 6?5]
(¢c6)- €L2) - 240 (12 10y - L
84T
COs n s
{z 10 )

2 2
_l.:-'ﬂi.sl) i, 6?5245.13 +.,'[f: 1) - 41 48,1} ¥ 12+.[10 1)

5111{E
10 -
- =
{-:33 o 4148 » 152 675
6 ] LB , (19 £¢10) —]
[ = 128 ShH) B4
—{‘_1" 100 (84m) +£‘1" 100 (B+m)

2 2
[2!}[_ Qﬂfl.sl:l _ 6?52‘;5.13 +2(6, 1)— 4_11_{;5;_,1; +12£(10, 1}]

(s, a)is the generalized Riemann zeta function

iizthe imaginary unit

Series representations:

sm[E

10 -
{133 o\ 4148 Tl 1 6?5]

[[5} ] L4 +[12+[1m .

(—1/F 10712k (8 4 m1*2k

[159 667200 Z J*‘f 168 060 7° 5412 7% + 20480 -

o (1+2kp
n (n
n l:_”‘kh;] n l:_hkh;]
2 Zk:l:l (14k)* JLak=0 14k
105 249 375 Z— ~ 22453200 Z‘—
+n 1l+n
n=0 n=0
B4 k(2 2 k
sin| 222 w (-1) = (=2+m
5 ¥ e 39916800 ) [[52:{}1 } /
3R o) 4148 . 1512 675 !
[[5} ” ] L) +[12+[1m e ] ko
3 g 10 & (3 - s0)* {Mis)
42240 7 - 1353 7" +5120x7 - 22453200 ZT -
= 1
B, oo I
420997500 LZ% For s %1
= |
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sm{ L
10

[ (6) - {-:31:6 9]

[39 916800 L

414(8) +[12 £(10) - ns:;ﬁﬁ]

128
(- 1} 10-1-2% g +.?T}1+2k /
(1+2ky /

k=0

k!

& ] 10 e [3—§D}k L"l:k:l[.iﬂ}
42240 r - 1353 7" +5120x - 22453200 Z— -

=0

= 5 - so) s
42599?500[.2% bp sl

=0
n'is the factonal function

n )
|is the binomial coefficient
m

Multiple-argument formulas:

sm{%
aafel  41g4s) Loyt B 678 B
[ (6)- “EC ] L +[12+[1D} 2 ]
39916800 sin( 2~
10
42240 2% - 13531 +5120° 5613 300(4 2(3)% + 75 L(51%)
sm{SlTj"
{133 o) 4148) i f(E)® 675 B
(¢6)- 222) - B0, (12 420) - 4282
39916800U o i—cos(8))sin(8)
B 10
42240 7% - 1353 7® +5120 2% -5613 300(4 (3P + 75 £(5P%)
B+m v B4 3 84
sm{E B BSIH{E}—“-SIH [E}
513329 4148) " 52675 2% 4128 anl0  ogs?  a7sas?
[[5} ] 128 +[12+[1CI}— B ] 045 _ 1200600 © 31185 16 A4

Upixiis the Chebyshew polynomial of the second kind
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M =27+ B + 1), (1.55)

—i{ =] }n"l n+l

where ¢ is the Riemann zeta function, i denotes the Dirichlet eta function,
Li, represents the Polylogarithm function, and § designates the Dirichlet beta

function.

Examples:
Forn =1,

! log(x) Lia(—x) 1 ;
Forn = 2,

" log?(x) Liz(—x) B

Forn =3,

"log*(x) Lis(—x) 7. {1 a1

fo T2 dx = 5048 (Eﬁd}lﬁr (1) — 1[15{(3}),

(((7/2048 (1/8* zeta(4) * digamma”3 (1/4) — 105 * zeta (8))))

Input:
7

[1 4 (1]3 105 '[s]
2048 8 * ¥4 i

£(5) is the Riemann zeta function

#ix) is the digamma function

Exact result:
1 3 .l'I'8
it e,
2048

nj._. . it LS 3 :
™) is the n' derivative of the digamma function

Decimal approximation:
-0.39528590153909081908260323993197653190592623144649304875...

-0.3952859015390908......

Alternate forms:

4 oy 13
Tat O] 7
1474560 184320
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Gl a6l
1474560

?{8 B A w,qm{‘_l‘ }3}
1474 560

Alternative representations:

g "

(2 cru(2f -105¢®)7  7(2 (1) ¢4, D-105¢68, 1)

2048

2048

.ﬂ{i—]g ({4.15] ) 105({8.%]

[—; _;[4}&&}3 -105:(8)) 7 ) z 8(-142%) 1428
2048 - 2048
il 143
”—l“{;]
LI4— 1| 4, 1)-10548, 1)
[-1 ;[4w{1}3 - 105 ;[m}? 1 sl
- A : ~
2048 - 2048

Series representations:

[_1 L'[4}w{i}3—lﬂ5+'[8}}? 7t [—E}T4—[4+T— i Ersy %]

(5, a)is the generalized Riemann zeta function

Iixiis the gamma function

2}-'_1 I: 1.2:2;—1_]]3]

i
2048 1474560
d,.‘ikil,: ¥ l_ 3
(2 cenrg( 2 - 105:8))7 g T [Efa: 4—1{. zur]
8 - 4 : B Tx N '
2048 184320 1474 560
for not ({zpeR and —ce < zg = 0))

[—; +'[4}¢r[i}3 - 105 :(8)) 7

7at [—8;r4 - [4[4+T]'— B

(-1 ff (14k)r 2 +k) ]3]

B4 20

2048

1474560

+F (a, b;o; x)is the regularized hyvpergeometric function
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y iz the Euler-Mascheroni constant

n!is the factorial function

R is the set of real numbers

[@in i3 the Pochhammer symbol (rising factoria

1+ 1/(((-1/((7/2048 (1/8* zeta(4) * digamma’3 (1/4) — 105 * zeta (8)))))))*1/2

Input:
1+

[ 1

TR INER
\, 2043':35‘4-‘*':4] 105 £(8))

Exact result:

|

1 [7(n® 1 Loor]nd
- I|_ F___}T4w.u_1[_}
32y 2(90 720 4

Decimal approximation:

£(5) is the Riemann zeta function

wix) is the digamma function

n ] th i : s .
"Mixyisthe n derivative of the digamma function

1.628717664408350164403726203534362852650997318722651705780...

1.62871766440835....

Alternate forms:

[

1 7 143

1§ —= g f—[SH4—¢F|:D][—J ]
384y 10 4

f
3840 + 7 ,J 70(8x% -y (1]

3840

|
1 7 143
— 384 +4° ||—[an“-¢.ﬁ°-‘[—”
384 \ 10 4
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Alternative representations:

1 1
1+ =1+
B 1 N 1
{%;-;4;.;&{{:]3-105;;33]? ?{éu&{i—F £(4,1)-105 £(8,1))
2048 2048
1 1
1+ =1+
1 I 1
= E 1
{§{<4:u&{1;]3-105ﬂ83]? . w( L) ;{4.;]_105{{3.;]
2048 8(-1424) 1428
2048
1 1
1+ =14+
(Lae|LP 105 0m)7 r;—i_n{%] -
2048 7 :3 4| fa1)10548.1)
)
\ 2048
(5, a)is the generalized Riemann zeta function
Iixis the gamma function
Series representations:
Y
1
1+ —
3 1
{%{-:4:.:&{{:]3-105{;81]?
2048
= 1§42
1 7 1 0o g )1, 22 A=
14— — a2 | Bt 4 = 4[4+7}—E { M:}
384 \ 10 64 . k?
1
1+ —
3 1
{%{#4]&{%]3—105&8]]?
2048
1 (7 | 1 , 1 & 2F1(L 22 - )Y
1+ — . f = — - |4 -7+ -
32 2 Qo 720 4 7 k2
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1 1 {7 o *-f"l:k:l[ztl]'[:lt _Zn}k 3
1+ =1+—,J—}T2 8;1-4_L
' 1 384 ¥ 10 © !
J_HM | L1105 c08)) 7 \ el
g = 1 1) 'y :'.l
2048
tor not ((ZgeR and -

2F1{a, b; c; x)is the regularized hypergeometric function
yis the Fuler-Mascheroni constant
n!is the factorial function

K is the set of real numbers

(((-55/((7/2048 (1/8* zeta(4) * digamma”3 (1/4) — 105 * zeta (8)))))))+1/golden ratio

Input:
55 1
L (Lol -10508) ¢

£(5) is the Riemann zeta function
wix) is the digamma function

# iz the golden ratio

Exact result:

}_ 112640
¢ ?[$}T4w<m[i}3_§}

n ] th i : s .
"Mixyisthe n derivative of the digamma function

Decimal approximation:
139.7578307430768674176687644811998004439695377182242333353...

139.75783074... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

1 81100800

o o

¢ 8 _ o4 013
S56x° -7a {4}
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81100800
7
72 (5 02
1 112640
E[ﬂﬁ;"ll' 8

= i

|

Alternative representations:

55 1 1 L1
= i
{_15{14:¢{i—]3—105{qs;]? ¢ & ?1%&11;]3 £14,1)-105 £(8,1)|
2048 2048
55 1 1 55
5 il
{;—{14:.:&{;—]3-105{;8;]? ¢ ¢ .fr{‘lt—]gﬂct.i—l] 105:_.18.%]
. 4 = ] . )
2048 Bl142%) 1428
2048
55 1 1 55
it + - = - = :
{15 {-:4;:.&{;—]3-105 aw)7 ¢ ¢ ir{l—] 3
2048 7 é f4 ) £(4,1)-105£(8,1)
4

2048
£(s, @) 15 the generalized Riemann zeta function

I'ix)is the gamma function

Series representations:

55 112640

1 1
P
1.27{-:4]&{%]3—105{#8:]? ¢ ¢ ... 50 2F1|:122—L1 |
2048 ?_5+E 47-"_2&1 K2

55 1 1 112640
% st
1 113
{E{MW{Z] -losgs))7 b @ ?[_rﬁ +_ [Z .,Hk:l-;zm{ -znf(] ]
2048 o0 720 k=00 k!
for not ((zpeR and —ea = zg = 0))
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BE 1 1 81100800
5 +—-=—+
{;-;*.4.*“?'.[%]3-1'3'55’-8-‘]? & @ 5 ﬂ——zuquw:DwD &)
2048 e Z‘k":' et
for not ((zoneR and

+F (u, b;o; x)is the regularized hvpergeometric function
y iz the Euler-Mascheroni constant
n'is the factorial function

R 15 the set of real numbers

(((-55/((7/2048 (1/8* zeta(4) * digamma”3 (1/4) — 105 * zeta (8)))))))-13-1/golden
ratio

Input:
55 1
e il 13 G ;
ST [g J_-[4}-l,lfl’[:1} - 1|:|5:_.[8}}
£(5) is the Riemann zeta function
#ix) is the digamma function
# iz the golden ratio
Exact result:
1 112640
-— =13 - ; s
i A4 g1y n®
?[?zn i [4, m}

n 3 th . . 3 .
"M isthe n' derivative of the digamma function

Decimal approximation:
125.5217627655770777212595908124685242085289193586127076110...

125.52176276... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:

81100800
-—-13+ :
¢ S56n° —7x w’”‘[ }
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fis, a) is the generalized Riemann zeta function

I'ix) is the gamma function

1 13 81100800
—— 13+
4 (g 4 _ q0)f 13
g 7 {E’W & [4}}
1 112640
= [—25 " \E] .
2 (2 n* O] - )
720 4l e
Alternative representations:
55 13 1 13 1 55
(5 ol s -105a8))7 ¢ ¢ 7(gu|Lf ean-r05as1)
2048 2048
55 13 13 1 55
ﬂ_;—{iﬂlju!r{i—:lg—lDE{#SJ:l? ¢ ¢ : o 5f {|:4.1—]_1I35{{8.:1?]
2048 g{-142%) 1428
2048
55 13 1 55
L 13 T me T B ge @ 13
{S ;14;.:&{4] ~105 £(8)| 7 (] i) e r{4]
2048 e —4l—1 £64,1)-105 £(8,1)
by
2048
Series representations:
55 1
T -13- - =
g |, 105 i) 7
2048
112640
25 e pki _ 1
¢ . 81 4 a 1 ow 2F1(122- ) P
o0 "720 " YH 3 Lik= k2
55 1 1 81100800
(Learu{ P05 q@)7 R ¢ o oalee "Pe(tzfY
2048 56a" ~7x Zk:ﬂ k!
for not ((zgeR and —es < zg < 0))
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81100800

1 3
g 2“” ,:E_ZDTQE,.':DHD.J-:].:ZD]
iy I k=0 X

55
£ LR

= —13 =
I:l_ f"-q-'lufrl: _1 l|3—1|:|5 {-’81] 7
R 4/ i

+

B | =
|

2048

+F (a, b; c; x)is the regularized hyvpergeometric function
y iz the Euler-Mascheroni constant
n'!is the factorial function

R i5 the set of real numbers

27*1/2%((((((-55/((7/2048 (1/8* zeta(4) * digamma’3 (1/4) — 105 * zeta (8)))))))-13-
1/golden ratio + 5/2))))+(8*2*5)1/10°2

Input:
1 55 1 5 1
2?5—? . e _—13—;+5+[825}F
— [E +[4}J.ir[;} = 1D5+[3}]

£(5) is the Riemann zeta function
wix) is the digamma function

# iz the golden ratio

Exact result:

2?[ 1 21 112640 4

sl WOV S s

2| & 2 1 4 gmf1 28y 5
il 2 b R

(n : il i : :
™) is the n' derivative of the digamma function

Decimal approximation:
1729.093797335290549237004475968325076815140411341271552749 ...

1729.0937973....

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)
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Alternate forms:

27 2B19 1094860800
S +
2a 20 7 [8 o _*"m[ﬂg}

671 275 . 1094 860800

5 4 55”8-?”4Wm1ff
27 2819 1520640

2¢ 20 ?[-_?_;-.;. }T4¢r.;m[i}3_£}

Alternative representations:

27 55 1 5 B2 5
— |- -13--+ -+ =
2 ?ﬁéa4maﬂif-1nsﬂsﬂ ¢ 2 10°
2048
80 27| 21 1 55
oy S (B 2
102 2 2 ¢ ?{é&ﬂif{ﬁuh—MSﬂﬂlﬂ
2048
27 55 1 5 82 5
2 |7 1,3 e 5 =
2 7( ¢ carw| ) 105 218)) ¢ 2 10
2048
/
80 27| 21 55
2 T T 113 ¢, 1 1
1w 2| 2 ¢ #lg) g45) 105483
B(-1424)  -142B
2048
27 55 1 5 82 5
— |- -13-—+ - |+ =
2 ?{éﬂ4]¢ﬂif—105ﬂsﬂ ¢ 2 10%
2048
"
80 27| 21 55
s PR cnil ol SRS, PO
100 2] 2 ¢ L)y
= :
7[H | 4——] z41-10548,1)
g 1
=]
2048
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Series representations:

s the generalized Riemann zeta function

rix) is the gamma function

27 55 - 1 5 B2 5
el = — = Fi= |F =
1 1,3 2
2 7( g cna ;10528 ¢ 2 10
2048
2819 27 1520640
20 2¢ 8 aF1[122-L) P
o ocal g el T )
?[— fm [4 ",r+4 i ] ]
27 55 - 1 5 Bi2:-5)
B 7( L cana{ L <105 z1m)) e T2 T T
gt :
2048
2819 27 1520640
20 24 Wiz Lol
71~ ZH T
for not ((zpeRand —~s<zgsC
27 55 13 1 5 B2 5
kel 8 T e e M B 2
1 1.3 2
2 7( g e ;| 105 m)) ¢ 3 10
2048
2819 27 1520640

20  2¢ [ng
71-

50

2Fq

a,

+ Zio

2

b:c; x)is the regularized hvpergeometric function

y is the Euler-Mascheroni constant

n'is the factonal function

K is the set of real numbers

(@Y, is the Pochhammer symbol (rising factorial)



1/2048(((((2839/16) zeta(8) - 15 zeta(4)
digamma”3(1/4)+1/96(digamma”3(1/4))"2))))

Input:

o 16 ‘015045« 5 U3)))

Exact result:

1
283078 1 4¢m1 }3+ {&]ﬁ
151200

2048

51

£(5) is the Riemann zeta function

wix) is the digamma function



n ] th : . : .
"M isthe n' derivative of the digamma function

Decimal approximation:
0.714925017875077243771531179526212123735404437715372679391...

0.714925017875....

Alternate forms:
2839 x° - 25200 2% ¢**( }3 +157549(1)

1 &
4
309657 600

4 oy 13 16
2839,° T ¥ (3) +*" (3)
300657600 12288 196608

28397°
151200

m

Lty log®) + L (y -2 ~log®))f
2048

log(x) is the natural logarithm

yis the Euler-Mascheroni constant

Alternative representations:

2B3948) 15 ‘._..[4}&[:1 }3 L 1 [*,g.r[l }3}2 A [*#[1}3}2 _15 *ﬁ’{i}g [, 1)+ 283048 1)

16 of LTly = RAY 16
2048 a 2048
13 1 1
“Fda] zeasgs )
28304(8 . 13 1 v Ll 1P 5o )" g4.5) 2/
1|sq - 15-‘[4}"‘“{2] T o6 [*‘“{E} } R {*"[4} } -1424 N 16(-1428)
2048 B 2048

283908) _qc ;.[4“#[‘%}3 5 X [w[l}z}z

16 o6 \"l4 _
_ 2048 B
SOFE (&Y
1|24 _ 15|t 24 1y 4 283946.1)
o6 n:i] n}_i] o(% D+ ¢
2048

52



Series representations:

1

28394(8) g ‘.:[4“#{‘%}3 L

(v(

)

16 oh B
2048 o s _ e
zaonf 1 4f 4, 1w 2F1(12:2-2-] 2 1w aF1(1.2:2-2—)
151200 6 4 T+4E‘==1 k2 T 1 Ty Lo k2
2048

240 5 ey 1f 4 2

vl

2

16 26
2048

2839 »® - 25200 r* [z;‘;:,

nﬂr“’”#z.;.n}_l——z.;.f‘ ]3
k!

"!'.‘k:l‘:zlj:'{ 1 -zu:fk &
k!

+1575 [z;‘;:,

for not ((zgeR and —ea< 2z

2O 5 ey 1f 4 2

309657 600

F o5 4

)T

16 26
2048

1 |2839.% 1
2048 | 151200 6

1 & {—i}k[l+k}!;'[2 +k) 2

+

(2)

6
4}k (1+k) 2 +k)

(2)

xv|is the regularized hvpergeometric function
n'is the factorial function
K is the set of real numbers

[@in i3 the Pochhammer symbol (rising factorial)
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89/((((1/2048(((((2839/16) zeta(8) - 15 zeta(4)
digamma”3(1/4)+1/96(digamma”3(1/4))*2))))))))+1/golden ratio

Input:
89 1
oo
1 (2839 ..o, 1c . 18, 119V &
2048[ 16 5(B) 15+[4}w[4} o 95[@{4} }}
£(5) is the Riemann zeta function
#ix) is the digamma function
# iz the golden ratio
Exact result:
1 182272
-+
oy L
® 5308 _ 1,4 w;.m[lr . wl ]':5]6
151200 [&] 4 Qh

th

in 4 i s . ™
P ixyisthe nt derivative of the digamma function

Decimal approximation:
125.1066135946624361314329036493812527966777292951922813191...

125.10661359... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:

1 27550526400
TR &
i B _ 4 oy 143 o) 118
2830 »% — 25200 1% o [4} + 1575 [4}
2 27550526400

R
1+V5 2839 x° - 25200x* ¢ 1)’ + 1575 4 1)°

1
2
182272
[“E B 1] N 10 Ly

g 3 |
S !
2839g% 1 e ".f"l:m[l} + 4
151200 & 4 =l

B |

Alternative representations:

89 1 1 89
+—=—+
BIME 5oL+ L (W(1FF ¢ ¢ L(e(1)P-wsw(L) ce1e 2832480
16 : 4] Tog 1¥lq) |} o 11! 7Y i, 16
2048 2048
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80 1 1 B9
2BILE) 157491 ]3 L (L L2 +; = 150( L1 dfa.L) 2830481
16 - L (o122 al “\7al, o
2048 R 1424 16(-1+428)
2048
89 1 1 80
e _
2BILEL_ 15 41441 ]3 ol {*1113]2 -I> & ;’_r{ PR ;_i_r“t_] 3
1) , 283948.1)
2048 5 _?F -15 Jr{l——1 fia e S
4 L} !
2048
Series representations:
80 1
2839 £(8) 4,0 {5 =
LB 15 gy Lo L (L Ye
2048 . :
1 /(283005 1, 1 & aF(L 22 -)
- +182272 “atl-4-y+2 ¥
¢ /1151200 6 A k?
= 1146
1 1 ﬁf'.' Z'Fl 1:! 2: 2: — L1
el )_‘ [ 4k}
96 4 k2
k=1
80 1
2839 £(8) 1441 =
SLB) 15 gy 1P L (wf LY Y e
2048
1 2830 ﬂ_E 1 ] = [—41};: i1 +k}!1.[2 +k} i
Z 4182272/ ¥ [- ] ) ;
S /1151200 6 4 (2)
=|:| k

1 ] {_i} A+kr@+k|
9_5 4[ 1__] I;Z (2

k=0
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89

2830 £(8) _ 18,1
4= 15{;4;#{4] s

1
+ — =
&

(w(1F)

2048

2113779763200 + 13779763200 y 5 + 2839 #° — 25200 2

k) 1 k 3 (k) 1 k 5
oy '[zn}[; — & o g '[Zu:u]‘{:t — I /
= +1575| 3 = / [1+JE]
k=0 k=0
k) 1 k3 &) 1 Wk B
i '[zn}{; —ZIII} 0 '[Zn}[; —ZD}
2839 7% - 25200 1% L k! +1575 L o7

ke=0)
eR

and —oe < Zp < 0))

ST
for not Il Za

k=01

2F1(a, b;c; x)is the regularized hypergeometric function

y s the Euler-Mascheron constant
n'is the factonal function

[@iy i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers

89/((((1/2048(((((2839/16) zeta(8) - 15 zeta(4)
digamma”3(1/4)+1/96(digamma”3(1/4))*2))))))))+13+golden ratio

Input:

80
= [2339 “(8) - 15 ,.[4}1#[1}3 4 L {w[l}g}z} *
2048 L 16 ° % 4 of " kg
Exact result:

182272
¢+ 13 + pamel ¢ wcy L u!n":mI:]'—'F

151200 8" ¥ '[3} * "o

13+4

£(5) is the Riemann zeta function
wix) is the digamma function

# iz the golden ratio

') is the n' derivative of the digarmma function
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Decimal approximation:
139.1066135946624361314329036493812527966777292951922813191...

139.10661359... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

27559526400
¢+13 + v3 &
2839 x° - 25200 2% ¢( 7 )" + 157541}
} [2? . \E] G 27559526 42':' B
7 2830 % _ 25200 x* wqm[i} +1575 wqm[i,
13+é[1+£]+ 182272 oar
283978 1 L B
Sy " "'?m[:t} s

Alternative representations:

BO 89
ESEQ{ES!_IE{M?‘*{I—]S‘*I_‘*#1_]312 +13 3 G 13 Tty 1_|:Ml-|3-|2_15u5_|:l'|3 fia 11+283'§‘{§S.1]
16 - 4) Tog Mlg) | og 1Mlg) ) g) =W 16
2048 2048
80 B9
2830 £(8) TR R T it 113 ,¢, 1 1
e T el L e e Ly l_l:m:;]gﬁ_lswﬂ;] {{4.;]+2839;{s.;]
2048 R -142% 16(-1+2%)
2048
B9
2830 £(8) 13,1 {,i11312 Ll f
o -15{14;&{4—] TR
2048 89
13 +8+
4 inlll] 342 ir{l_] 3
1 e 1 gl
1 ||%% = o ria. 1y, 2BILED)
- {4, 1+
% (| L) i) 16
4! Y
2048
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Series representations:

80
283948 113 .1 (L3 +13+¢=
_Tfi4“HWH]GEMI]f
2048
- 1 y.3
2839% 1 1 = 2Fa(1,2;2- =)
13 +¢+182272/ et WP B
B8 f[1512|:m 5”[ “4; 2
k V3R
1, 1 izﬂ{l,?, Jrst
o W & “Jed i +_
9%| a4 K
80
283948 143 .1 (113 3+é=
2RBLE 15 gy 1+ 0 (] 3) P
2048
14k 2 3
2839 ] 1 1 L] it [1+k}!g[2+k}
13+¢+1822?2/ K e 4[_1_I]+_Z{ n, .
151200 6 4 4k=|:| (2,
6
= 4[—1—I]+— 3
96 4 e (2)
89 2839 »®
—— —— +13+¢w13+¢+1822?2/ e a
2B 15 gy L[+ 0 (] 3) P
2048
b! : 14k (k) ko (k) 3
}}ﬁ 1 i{4+m} {{1+[—1} }i,tr (1) +(-1)° o [1+m}} .
3 i+m ih k!
1 k 14k (k) ko fk 6
1] i{; sm) ((1+ D)) + = 10F 9+ m)
1
o0& ;+m i k1
for |-m andm e Z and 0|
2F1la, b; c; x)is the regularized hvpergeometric function

y 15 the Euler-Mascheroni constant

n'is the factorial function

[@in i3 the Pochhammer symbol (rising factorial)

fis the set of integers
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27F172%(((89/((((1/2048(((((2839/16) zeta(8) - 15 zeta(4)
digamma”3(1/4)+1/96(digamma”3(1/4))*2))))))))+4)))-5-1/golden ratio

Input:
1 B89 1
2?5 1 (28309 13 1 132+4_5__
e : 1) a 132 d
2048 [ 16 5(8) 15-‘[4“"[4} * %6 [""[4.' /')
£1(s) iz the Riemann zeta function
wix) is the digamma function
# iz the golden ratio
Exact result:
1 27 182272
-—=-5+— 14+ —
g Ly
. 283978 1 o4 wr.m[l'? " ¥ ":QJIS
151 200 G 4} =11
™5 is the '™ derivative of the digarmma function

Decimal approximation:
1728.977790691069412475377690168345160048204862377912236307...

1728.97779069....= 1729

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Alternate forms:

1 372053606400
—;+49+ T Y
g 4 Oy 1] o 1)
2830 7% — 25200 % o [4; + 1575 o [4;
1 2460672
—;+49+

oy L
28302® 1 a4 o113 ¥ Hﬂ.]ﬁ
e A | *I!I" _} +

151200 6 4 of
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2 2460672
4~ — o
1+v5

M T 1
151200 & =]

Alternative representations:

a7 89 al_s 1
T + —_d-— =
2 Esglgﬁfis’—lm‘*m:1—1]3+$ﬂ¢|}%]3]2 &
2048
1 27 B9
s g Y 143 2830 £(8.1)
¢ 2 os (W5 -15 (5] cia 14 2ELEL
2048
27 8O a4l _s 1
T + s Bt
2 283196{‘8’—1%4:&!:%]3+$Hl}i]3f P
2048
1 27 B9
S T 143 4, 1 1
¢ 2 i ﬁ{l_ﬁ]z_lw{;] {|:4.;:|+2839{|:B.;:|
O R -1424 16 (-1428)
2048
27 89 1
9 | 2B30008) TR T R T
Tl L bR Ll b e ¢
2048
1 27 B9
EL e = d {13 4 {1)3
T[] s
S | - S _15 il S £i4.1) : .
| 3 |

2048
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Series representations:

27 89 1
E 2830 f(8) 15 Fid “‘”Elllg l“ﬂdlllglr? +4 _5_; =
16 =134} ) +'_D|5 b
2048 [ . } 5
1 /| 28392° 1 , 1 & 21,22 -~
40 - = + 2460672 o] W S v
& f[1512r;m 6 “4; 2
1 ES_: {1 2; 2; __}
96 4 &
27 89 1
9 | 2830408) 15 canu| L+ L (uf LR +4 —5—; o
16 =134} ) +'_D|5 b
2048 ; ’
1 -
1 2839 1 1 @ [-7) QA+kni2+k
49 - - +2460672/ B el 4[_1_I]+_ [4} .
¢ /151200 6 4)7 4 @)
k=0

w [_i}k (1 +k) {2 +k) ;

1
LAER. N
9 4 b (2)
27 BO ol = 1
i ¥ i
2 | BB 15 g 1P L (o[ LFF "
2048

1 28398 1
49—;+245D5?2f ki 4

151200 6

3+ m}k ((1+ [—1}1““}@"‘:‘[1} PR | 7 T m)) g

1
>0 ), k1
4

+

k=0
- {;1 +m}k [{1 +[—1}1+“}w’-”[1}+[—1}“ ¥l +m)) 0

1 1

— |- -

0h 4-l+m b k!
for |-m 4.m+1r- Zandm =0|

2F1ila, b:c; x)is the regularized hvpergeometric function
y i the Euler-Mascheroni constant

n'is the factorial function
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[@in i3 the Pochhammer symbol (rising factoria

¥ is the set of integers

For the integral at i), n = 3,

1412

- o (1c0v (3) -3 (2 () - ke,

i , P
f x log™(x) Lig( -T]"k
]

1/2048(((((15 zeta(4) digamma”3(1/4)-1/96(digamma’3(1/4))"2-(2921/16) zeta(8)))))

Input:

1 [15 5 1 1 [ 1 3T 2921 '8]
2048 | 2*" W[J  0f “{4} BET I

£(5) is the Riemann zeta function

#ix) is the digamma function

Exact result:

oyl
_ 29218 L1 4 wff'?[lf_ a {QF
151200 @ 4 of
2048

in 4 i % . 3
™) is the n' derivative of the digamma function

Decimal approximation:
-0.71743766262630500975752520386574183266335960082674010192...

-0.717437662626...

Alternate forms:
—2921N8+25200n4¢m1i}3_15?5¢m1 )

1
e
309 657600
i 3 WG
2921 &° mt *‘"m[ﬁ} *‘”m[ﬂ

309657 600 T T12288 196608

L B ol B0 1 PR O < ER o e \®
_151200 E}T [‘:F 2 102[8}} QE[T 2 103’[8}}

2048

]
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Alternative representationS'

logix is the natural logarithm

y is the Euler-Mascheroni constant

tscn(2f - SO - TS -2 (2] +150(2f ce, - e
2048 2048
1se{ 2P ga L) ze214(s})
e - L PP - & () el Zdty
2D48 - 2048
15‘._..[4“#[‘%}3_ {[ ” 2921&8: )
- 2048 _ B
LALPE (b)Y
-1 An{i__] +15Jrﬁ‘_] (4, 1) - LB
2048

Series representations:

1scenul3) - 56 (3)) -
2048

2921!'-:8:'

' 2L 3 : 9. L 116
N o L W R, e 2F1{1-2-2--—] a1 1 o 2F1|122- )
151200 © 6 [ 4=y Ty 2 o S s o i 4&&2
2048
- 113 2921{;5;
15 y(3) - 5 (3) -
2048 -
01 -z ¢ G P,
—zgzlns+252aun4[z§£-——fiiifi_] _15?5[E§£.__iiiijﬂ_]
k! k!
309657600
for not ((zo€R and —es < g £ 0))
. 113 2921{;5;
15 ceny(3) - 5 (3)7 -
2!2!48 - . .
1 | 2921.° 1, o1& (-3) A+l k
= +=0 4[_1__]+_Z4 _
2048 | 151200 6 4 4&:1:: (23
k } &
¥y Lo, [—ﬁ} (1 +k)N(2+k)
= 4[_1_Z]+£ 5
? k=0 (L)
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-89*1/(((((1/2048(((((15 zeta(4) digamma”3(1/4)-1/96(digamma”3(1/4))"2-(2921/16)
zeta(8)))))))))))+golden ratio

Input:

-89 1 + g
2048 [15 [4“#[ } - [[ ” - ‘[E}}

£(5) is the Riemann zeta function
#ix) is the digamma function

# iz the golden ratio

Exact result:
182272

& —

7 #O( 1P

2921w 1 _4 e,n:n[l 3 /

e A _} oo hAS
151200 & 4 of

in 3 th . . . :
Mx isthe n' derivative of the digamma function

Decimal approximation:
125.6706236927808516102300253361734371128826265190377662704...

125.6706236927... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:

g 27559526400
.
8 4 o) 173 )18
2021 7% — 25200 7% w [4} +1575 ¢ [4}
1 27559526400
— [1 + \E] + 6
2 2921 »® — 25200 »* w’”‘[4} +15754'%(2)
1 — 182272
(1445 )- 1
2 292148 +—1;r4¢.r“-':']{l'3—mm_]ﬁ
151200 & 4} o
Alternative representations:
80 g 89
s G
15 £ -0 Ak 3 <L o= | '1]3]“+15m'—| e T
2048 2048
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89 89

=t +¢=¢_
15 e 5P - (] L P - 222148 L (4(Lf P 15w 5) o4, —] 2021 48, 7
2048 1424 16 1+253
2048
89 89
- 3 1 2921{581 L ial i 8 {11,312 d {13
s (1P~ (L F- Lr{LPE (Ld(Y)
P | e S Za 2921 8.1}
2043 || o] +15 L 26, 1=
4! Y
2048
Series representations:
89
3 3 {8)
15&4:&{%] -ég{a{l] f-zgzhfs
2048 . { : } :
2021.% 1 1 = 2Fil, 2; 2; - —
_182272 /|- et I G =14
¢ E[ 151200 6 “4‘; K2
11,6
1, +Eizf‘"1{1,2, g
T K2
k=1
89 s
== + —
15 | 5P - (] 1P - 222 LB
2043 ; .
R THRIRE ) | s 4[—1——] 2 »
/| 151200 " 6 (2
k=0
3
- b ¢ O
06 4]7 4 & @)
89 2921 »*
R +¢u¢¢—1822?2f— = ol
1sn4m{ P-L(w| L) -22L48 151 200
2048 ’
1 s 1 _Fm{i44ﬂ H1+P1f*}ﬂﬁﬂj+[l}wﬁul+mﬂ
e o
1
ItM o k!
1 1 i{_ +m} {{1+[ 1}““}@ 1y + (-1 i,tr*k:l[l+m]-}
— |- +
1
T3] ;+m o5 k!
|
for | » —andm e £ and 0|
4
2F1la, b;¢; x)is the regularized hypergeometnic function

y s the Euler-Mascheroni constant

n'is the factorial function
iy i the Pochhammer symbol (rising factorial)

65



Fisthe set of integers

-89* 1/(((((1/2048(((((15 zeta(4) digamma”3(1/4)-1/96(digamma”3(1/4))*2-(2921/16)
zeta(8)))))))))))+13+Pi-1/golden ratio

Input:
-89 : +13 +m- E
2048 [15 [4“'!"[ } - { [ } } - ‘[8}} ¥
£(5) is the Riemann zeta function
dix) is the digamma function
#is the golden ratio
Exact result:
182272
-—+13 +m- " O[T
st e AR

n ] th . . 3 .
"Mixyisthe n derivative of the digamma function

Decimal approximation:
139.5761483688708551522834950507216637616391775588013463671...

139.57614836... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

27550526400

-—+13+7+ F

¢ 2921 7 - 25200 7* “”‘[4} + 1575 w’”‘[ }
1 182272
5[2?—£]+}T— oLP

202128 1 4 o1 Y Mgl
~isiomn T ED T [4’ o6
11+1345 27559526 400
—— +x+
1++5 2921 x° - 25200 7 W“”‘u +1575 )1 f‘

Alternative representations:
89

- - S e +13+m-
15 gee - (v 3 ) ) - 222 88

2048

o

1 29
1ita— - L (y(LPP 3 3971 £{8.1)
A L B Rl L) A e

2048
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89

- +13 +m-
15 giaa| 5 - (] L - 2221 AR

o | =

2048

B9

1su(5P ) mmgsl)

13+m7--—-

a5 (W3))+

-143% 16 (-1+2%)
2048
80 1
- +13+7-- =
15240 1 ]3 (9L e Rliy: &
2048
1 89
Hau-= il 144342 il 143
¢ b 1M4)
_91_6 _al_ 415 41 ﬂ4_13_;»;'2112;9.1;!
M) 4 £
2048
Series representations:
8o 1
- 13 +r— - =
15 qars(LP - (o(3f P-22L0 r
2048 {
1 2921 1 ] = 1,2, 2, -—
b Pl Tl | Ly | W P —Z }
¢ /| 151200 " 6 4 &
i}
(., Ei {1 22 _E}
96 9~
89 1
- +13+7r-- =
15{;4;.:&{ | Ml ]3]2 M &
2III4E
182272
13- - +m-
¢ 202128 1 Z wlk "ZD“:; o Y Z w‘k’ﬂznﬂ_-znr
151200 k=0 k! k=0 ket
for not ((zpeR and —es < 2 = 0)
8o 1
- 13 +r—— =
15 gL (o[ 1 p-22 L0 r
2048 g ;
1 i
1 2021.% 1 w (-] (1+kN2+k)
13— - +x—182272 |- E 4{_1_1 2{4} ~
¢ /| 151200 6 o 2k

A

l
1 ¥ 1 w{—i [1+k}u[2+k}
9_54[ __] a‘é (2),

a, b:c; x)is the regularized hvpergeometric function
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y iz the Euler-Mascheroni constant
n'is the factorial function
E is the setof real numbers

[éiy i3 the Pochhammer symbol (rising factoria

27*1/2((((-89* 1/(((((1/2048(((((15 zeta(4) digamma’3(1/4)-
1/96(digamma’3(1/4))*2-(2921/16) zeta(3))))))))))+4))))+1/3

Input:

27 1 89 : 1 I
= | ! 3 2332 c g 3 + =
2 R bscedf - WG - )3

£(5) is the Riemann zeta function

dx) is the digamma function

Exact result:

27 182272
2t

+

Ll

mjL
_ 2021x8 +—1;r4¢r"':'-‘[1'3_$ ':5]6
151200 6 4 o6

th

in 4 i s . ™
P ixyisthe nt derivative of the digamma function

Decimal approximation:
1729.043294337751249620676753107738619768024617412965379345 ..

1729.043294337...

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Alternate forms:

163 372053606400
il
3 g 4 o 13 o 18
2921 7% - 25 200 »* y [4} +1575 [4}
163 2460672
- o)L
202178 1 4 a,ml-B_“”q 14
“ls1z00 T ¥ [41H o
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1116160819200 + 476123 7% - 4107600 »* w‘”-‘[ﬁ }3 + 256725 w‘”-‘[ﬁ }E’

3(2921x° - 25200x* ¢*( 'f + 1575 ¢ L ﬁ

Alternative representations:

27 89 1
2| 15w L - L (f L)) -222L48) hil g
e 4l "oy ) 16
2048
1 27 i 89
Gl |-
g ‘ébﬂ%ﬁf”5ﬂifﬂ4lkﬁﬂéﬁﬂ
2048
27 89 1
E__-Hﬂmﬂlﬁ_lwﬂlﬁﬁ_ﬂﬂqm +4'*§:
: 4! "oel"lg) 16
2048
1 27 80
— 3y — |4-
3 2 ; {1F715ﬂifﬂ4%]ﬂﬂlﬂ&5
-l =T} ! I ]
i '+ 1424 16(-1428)
2048
27 89 1
FE S + + — =
1% 1 4,713\ 2921 £(8)
2 I“HWH]WJM4H‘—75‘ 3
2048
/
1 27 » 80
372 | ALy Al
'.Il 44] ',I]' rl:q_:l
A B Ty 2021 £(8.1)
35 Y +15 D) fa. - =50
41 Y
2048
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Series representations:

27 89 Al
T + +— =
1y3_1 f,1113\2 2931 £(B)
2 | 1sgaw1P-L (w{1PP-222L 3
2048 X ;
L | B I PV +3§‘2F1[1’ %% )
3 /| 151200 6 e 2
w oF(1,2; 2 - L)
1 1 sk L L e et B
A _4_T+ o }_‘ [ 4k
96 4k=1 k2
27 89 Al
TR + + — =
2 15&4:.:&1%]3-% (o %]3]2__i_2;-3116; 8) 3
2048

w0 [—i}k (1+k) @2 +k) !

163 2021.% 1
= 2460672/ |- B 4[-1-I]+
3 /| 151200 " 6 4 (2

k=0
&
1 = [—i}k (1+kyg2 +k}]

1
96 4[_1_£]+_ 2
9 e (2),
27 80 1
= +4(+ - =
2 15&4:'“5_': i]E_i #-:ﬂl’I: %]3]2_292116{581 3
2048 ) 13
i o J.ff':k"[zn}[i —n
1116160819200 + 476123 x° — 4107600 L > +
k=0 )
y I &
L *“f'k'[z':'}[i ~ %o /
256725 Z ]
ki /
k=0
| L3 | [
N P o, o) (2 -]
302921+ -25200 z + 1575 Z
k! k!
k=0 k=0

for not ((zpeR and —o= < zg = 0))
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From:

Wormbholes in generalized hybrid metric-Palatini gravity obeying the matter
null energy condition everywhere - Joao Luis Rosa, Jose P. S. Lemos, and
Francisco S. N. Lobo - arXiv:1808.08975v1 [gr-qc] 27 Aug 2018,

We have that

We impose that the wormhole solutions are described
by a static and spherically symmetric metric which in

the usual spherical (¢, r, 0, ¢) coordinates has components
Gab = diag (get. grr. 900, 944), and whose corresponding
line element has then the form [1]

A =1
ds® = —e5"di? + [1 - M] dr®+r? (df* + sin® 0dg?)

,

(15)
where ¢ (1) is the redshift function and b (r) is the shape
function. The shape function b(r) should obey the
boundary condition b(rg) = rp, where rg is the radius
of the wormhole throat.

IV. WORMHOLE SOLUTIONS IN THE
GENERALIZED HYBRID THEORY WITH
MATTER OBEYIN(G: THE NULL ENKRGY

CONDITION EVERYWHERE

o and ) are integrating constants.

F(x) F'(x) c

X240 2X 0
$ x241 | & 2x 1
g X'+ < 2x
= x2+2 | & 2x 2
o D

X°+3 2x 3

The integrating constants are ¢=0, 1,2, 3, ....
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2

2 o

. : /j“ U
— g + /1y arctan | A
\/ re Vo

(38)
and
2

r) = [\/Eﬁ' \/ 1 arctan (\/:‘—27—1)] , (39
0

From:

h{r}—[\/_—k\/_amtan(

r:w| b

for

ro = 2+/10/11 = 1.90693 Vp = —42

M =13.12806e+39, r=1.94973e+13 , Y, = 2; Y, = 3, we obtain:

[(sqrt2 + sqrt3 atan (((((((1.94973e+13)2)/((1.90693)*2))-1)))*1/2))]*2

Input interpretation:

. l 132 3
[«.fz leSmn_l[ | (94973 10%) _1“

\ 1.006932

1 J ; ]
tan  (x) is the inverse tangent function

Result:
17.0075022817868026...

(resultin radians)

Result:
17.09750228178680260481033730420502562670222431958011007079. .

(resultin radians)
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From

2

p(r)= {Vﬁ$0+-x/u1£UCtan (V/fﬁ = 1)} - jﬁr_

i

We obtain:

[(sqrt2 + sqrt3 atan ((((((1.94973e+13)72)/((1.90693)*2))-1 ) 1/2)]*2 —
((((1.90693)"2)))/(((1.94973e+13) 4*(-42)))

Input interpretation:

| 2
5 [ (1.94973 « 1013)2 1.90693°
['qll 2 +--.," 3 tan'l[ [ [ ) - 1“ e

\  1.90693 " (1.94973 - 103)* . (~42)
tan : (x) is the inverse tangent function

Result:
17.0075022817868026...
(resultin radians)
Result:
17.00750228178680260481033730420502562670222431058011007139..
(resultin radians)

Difference between the two results is:

17.09750228178680260481033739420502562670222431958011007139-
17.09750228178680260481033739420502562670222431958011007079

Input interpretation:
17.09750228178680260481033739420502562670222431958011007139 -
17.09750228178680260481033739420502562670222431958011007079

Result:

6 x 1073
6%10>°
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Now, from the sum of ¥ (") ang ¥ (1) , we obtain:

[(sqrt2 + sqrt3 atan (((((((1.94973e+13)72)/((1.90693)"2))-1))) 1/2))]"2+[(sqrt2 +
sqrt3 atan (((((((1.94973e+13)"2)/((1.90693)*2))- 1)) /2))]*2 —
((((1.90693)"2)))/(((1.94973e+13)"4*(-42)))

Input interpretation:

f 2
== = [ (1.94973 « 1019)?
[\," 2 +y 3 tan'l[ [ [ ) - 1“ +

\ 1.906932
[ 2
— = | [{1.94973  10%3F 1.006932
v 2 +4 3 tan f = 3
N 1.90693° (1.94973 - 1013)* . (-42)

1 : : ¢
tan (x)is the inverse tangent function

Result:
34.1950045635736052...

(resultin radians)

34.1950045635736052...

[[(sqrt2 + sqrt3 atan ((((((((1.94973e+13)°2)/((1.90693)2))- 1) 1/2))]2+[(sqrt2 +
sqrt3 atan (((((((1.94973e+13)2)/((1.90693)*2))- 1)) /2)]*2 —
((((1.90693)"2)))/((1.94973¢+13)74*(-42))]/21

Input interpretation:

2
||[1.949?3 K eh “
: — -1 -

V2 +4/3 tan'l[

71 \ 1.906932
|
—  — 1.94973 - 10132 1.90693°
4 2 +1,"3ta11'1 Il[ ) -1 - cidh
N 1.90693% (1.94973 - 10%3)* .« (-42)

1 J ; ]
tan  (x) is the inverse tangent function

Result:
1.62833355064636215...
(resultin radians)

1.62833355064636215...

74



Note that from previous analyzed expression, we obtain the following mathematical

connection:

Input interpretation:

I
2—11 \/E+Etan'l[‘qll [1.9??;;692313}2 = 1] ~+
[\E+Emn‘l[ ’|[1.949?3 104 _1] i 1.006032
V 1.90693° (1.94973 - 10'3)* . (-42)
tan : (x)1 is the inverse tangent function
Result:

1.62833355064636215...
(resultin radians)

1.62833355064636215...

1+ 1/(((-1/((7/2048 (1/8* zeta(4) * digamma’3 (1/4) — 105 * zeta (3)))))))*1/2

Input:
1+

1

ll 1
i 2 Ta
\, 21::43':3{‘4-‘“”:4] 105 £(8)

£(5) is the Riemann zeta function

#ix) is the digamma function

Exact result:

|
1 [7(x® 1 s
- I|_ F___}T4w.m[_J
32y 2|90 720 4

n ] th i : s .
"Mixyisthe n derivative of the digamma function

Decimal approximation:
1.628717664408350164403726203534362852650997318722651705780...

1.62871766440835....
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C1/PiMH[(sqrt2+sqrt3 atan((((((((1.94973e+13)2)/((1.90693)"2))-
I 2D ]2+[(sqre2+sqrt3 atan (((((((1.94973e+13)72)/((1.90693)"2))-
I L2)D12 -((((1.90693)°2)))/((1.94973e+13)"4*(-42))]/21

Input interpretation:

|
S | I e e | (1.94973 - 10"
- +i[[1}'2+1¢"3tan'1[|[ } -1

;r_‘* \  1.90693?

[ 2
— = | |(1.94973 10V} 1.90693>
v 2 +4 3 tan | =g i
Y 1.90693° (1.94973 - 10%3)* . (-42)

1 ; ; ;
tan (xis the inverse tangent function

Result:

1.61806756839167782...

(resultin radians)

1.61806756839167782... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

From which:
-1/x74+1.62833355064636215 = 1.61806756839167782

Input interpretation:

1
gk 1.62833355064636215 = 1.61806756839167782
X

Result:

1
1.62833355064636215 - = = 1.61806756839167782
X

Alternate form assuming x is real:

1
Tk 1.61806756839167782 = 1.62833355064636215
by

Alternate form:

1
T 1.6283335506463622 (1.00000000000000000 x — 0.88524637527970841)
x

(1.00000000000000000 x + 0.88524637527970841)
(1.00000000000000000 x? + 0.78366114404586233) = 1.61806756839167782

Alternate form assuming x is positive:
1.000000000000000 x = 3.14159265358979
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Real solutions:
X = -3.14159265358979

x = 3.14159265358979
3.14159265358979 ==

Complex solutions:
x = -3.14159265358979 i

x = 3.14159265358979

(1.61806756839167782 * 100 - 21 - golden ratio)

Input interpretation:
1.61806756839167782 - 100 - 21 - ¢

#is the golden ratio

Result:
139.188722850417887...

139.188722850417887... result practically equal to the rest mass of Pion meson
139.57 MeV

(1.61806756839167782 * 100 - 34 - golden ratio”™2)

Input interpretation:
1.61806756839167782 - 100 - 34 — ¢°

#is the golden ratio

Result:
125.188722850417887...

125.188722850417887... result very near to the Higgs boson mass 125.18 GeV

Alternative representations:

1.618067568391677820000 - 100 — 34 — ¢° =
127.8067568391677820000 — (2 sin(54 *))°
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1.618067568391677820000 - 100 - 34 — ¢° =
127.8067568391677820000 — (-2 cos(216 )

1.618067568391677820000 - 100 — 34 — ¢° =
127.8067568391677820000 — (-2 sin(666 =))°

27%1/2*((((1.61806756839167782 * 100 - 34 - golden ratio”2)+3)))-3/2

Input interpretation:
1 3
2745 ((1.61806756839167782 - 100 - 34 — ¢°) + 3} - =

#is the golden ratio

Result:
1729.04775848064148...

1729.04775848064148...

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Alternative representations:

27 3
~ ((1.618067568391677820000 - 100 - 34 - ¢°) +3) - =

3 27
-7+ 5 (130.8067568391677820000 - (2 sin(54 )7}

27 3
5 ((1.618067568391677820000 - 100 - A g} )= ;=

3 27
iy i (130.8067568391677820000 — (-2 cos(216 W)

27 3
~ ((1.618067568391677820000 - 100 - 34 - ¢°)+3)- =

2
3 27 . 2
2 - =3 (130.8067568391677820000 — (-2 sin(b66 *))°)
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Now, we have that:

We now find an exterior vacuum solution so that we
can usc the junction conditions to match the interior
wormhole solution to the exterior vacuum solution. To
do so. we put the stress-energy tensor to zero, 1., = 0,
as we want a vacuum solution. In addition, we chose
the scalar fields to be constant in this exterior solution,
ie, ¢(r) = ¢, and ¥ (r) = . with ¢, and s, con-
stants, @, # e, and where the subseript ¢ stands for
exterior. For continuity we choose the potential to be
V = Vo (p. — ¥e)®. Note that from Eq. (9) it can be

(o= —10.96,

This class of solutions is also known as the Kottler solu-
tion, as well as Schwarzschild-dS solution if the constant
cosmological term is positive and Schwarzschild-AdS so-
lution if the constant cosmological term is negative. The
metric fields ((r) and b(r) for the exterior region outside
some radius ry, are then

) oy B
A L ( _2M W (pe — )7 ) ele (50)
T 6
Vo (¢ € e ) 3
bl =0 “@h‘)', (51)

Now, from the difference of ¥ (r) and ¥ (r) , we obtain; 6x 107

e”(-10.96)
Input:
1

= 10.96

79



Result:
0.0000173833...

0.0000173833...

M =13.12806e+39, r=1.94973e+13

From

) — (1 _2M Vi (pe— L)J) o

T (i}

((1-((2*13.12806e+39)/(1.94973e+13))-(((-42)(6e-55)(1.94973e+13)"2))/6)))* e(-
10.96)

Input interpretation:

39
L % — 2 (-42(6.£-55)(1.94973 - 101P)

f=!
fll:l" &

Result:
~1.81312... x 1074

-1.81312...*10*

Vo (we — Ve) e

b(r) =2M + -

(2*13.12806e+39)+((((((-42)(6e-55)(1.94973e+13)3))/6)))

Input interpretation:
1
2+ 13.12806 193“’+E[-4z 61077 (1.94973 - 107

Result:
2.6256119999999999999999999999999999999999999999999999  x 10%

2.625611999...%10%
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Dividing the two results, we obtain:

(((((1-((2*13.12806e+39)/(1.94973e+13))-(((-42)(6e-55)(1.94973e+13)2))/6)))*
e’(-10.96))))*1 / ((((2*13.12806e+39)+(((((-42)(6e-55)(1.94973e+13)"3))/6))))))

Input interpretation:

a9
1L ‘% - 1 (-42(6 ¢ -55)(1.94973 - 107}

o096
1

2 13.12806 103*"‘+é[-42[5f-55}[1.949?3 10139

Result:
-8.91575... % 10°%¢

-8.91575...*107"

(((-8.91575*10"-19)/(2e)))+(34+3)*1/10"22

Input interpretation:

8.01575 107" 1
- +(34+3) ——
2 e 1022
Result:

-1.60296... x 107'%
-1.60296...%10™" result practically equal to the electron charge

((((1-((2*13.12806e+39)/(1.94973e+13))-(((-42)(6e-55)(1.94973e+13)2))/6)))*
e (-10.96))))* ((((2*13.12806e+39)+((((((-42)(6e-55)(1.94973e+13)"3))/6))))))

Input interpretation:

a9
L % — ¢ (-42(6 £ -55)(1.94973 - 10P)

10,96

O | i

[2 13.12806 - 10%° + = (=42 (6 € - 55) (1.94973 m”]?}}

Result:
_3.68717... x 10%

-3.68717...%10°
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(((((((((1-((2*13.12806e+39)/(1.94973e+13))-(((-42)(6e-55)(1.94973e+13)"2))/6)))*
e (-10.96))))* ((((2*13.12806e+39)+((((((-42)(6e-
55)(1.94973e+13)3))/6))))))))*1/320

Input interpretation:

a9
1 B — 2 (-42(6 e -55)(1.94973 x 101%F)

o
PID' &

1
[z 13.12806 m“’+5[-42[5f-55}[1.949?3 1913]3]] ~(1/320)

Result:
1.614436303746574898047706458786619071915197760158514831332...

1.61443630374... result that is an approximation to the value of the golden ratio
1,618033988749...

110A27[(((((((((1-((2*13.12806e+39)/(1.94973e+13))-(((-42)(6e-
55)(1.94973e+13)*2))/6)))* e(-10.96))))* ((((2*13.12806e+39)+((((((-42)(6e-
55)(1.94973¢+13)"3))/6))))))*1/320+(55+2)/10"3]

Input interpretation:
1

- 281206 107 1 496, 55)(1.94973 - 101°)
- ST 2 == [2 13.12806 - 10% +
0
1 5542
Z (~42 (6 ¢ -55){1.94973 m”ﬁ}’*u;zam i
Result:

1.671436... x 1077
1.671436...¥10™ result practically equal to the value of the formula:

m,, = 2 X %mp =1.6714213 x 10727 kg

that is the holographic proton mass (N. Haramein)
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Observations

Ramanujan formula for obtain the golden ratio

We have that:

Input:
1

-5 :r]5

- |
= [—1+‘4"5]5+5r'
33 * :

Exact result:
1

L (V5 -1f +5 V57

5

Decimal approximation:
11.09016994374947424102293417182819058860154589902881431067...

Input:

115657

[— _'__ITIS
2[—1 Cle VB e Ea Y] ]
32 !

Exact result:
55 .25 y5 a5

2(L (V5 -1f +5.2V5 %)
32 .

Decimal approximation:
9.99290225070718723070536304129457122742436976265255... x 1077428

Input:
sVExsdTT

- _J= )5
2[—1 (-1+V5 P +56V°7) ]
32 !
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Exact result:
25 45 ¢ 25V5 a°

2(L (V5 -1f 4557

Decimal approximation:
1.01567312386781438R74777576205646017808823520008784 . = 107747

From which:

1 R
[1},-’[[5 ((1+/5) +57° ]_
0,00200225070718723070536304120457122742436076265255
7428 -
1.01567312386781438874777576295646017808823520008784
10?42?

]]’“[1;5}

Result:
1.618033088740804848204586834365638117720300179805762862135. ..

Or:

I 1

1 = 5
5| 1 5 |:_"'" 3 -'Tll 1.63828087OT0O0S66567 723045882 TO 12056245 708314722584
WH E[—1+"-'5} +5¢ - T0

Result:
1.618033088740804848204586834365638117720300179805762862135. ..

The result, thence, is:
1.6180339887498948482045868343656381177203091798057628

This is a wonderful golden ratio, fundamental constant of various fields of
mathematics and physics
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Conclusions

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn _RpOSvJ1QxWsVLBcI6KVgd Af hrmDYBNyU8mpSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575
and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field w. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.

Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
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125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
922 = m )
Hence
64gzs = €™ _ 244 276 V2 _
649y = 4006 ™E 4 ...
so that

6428 + got) = VP - 24 + 43 VE L o = BA{(1 + V)2 + (1 —=v32) 2},

Hence .
e™V2% = 2508051.9982. .. .
Thence:
Gdg2t = 4096 ™V 4 ...
And
64(gas + g52t) = ™2 _ 24 4 4372 V2 ... = 64{(1 +V2)2 + (1 — v2)12}

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to & - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants =, ¢, 1/¢9, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence, called
the Fibonacci sequence, such that each number is the sum of the two preceding ones, starting from
0 and 1. Fibonacci numbers are strongly related to the golden ratio: Binet's formula expresses
the nth Fibonacci number in terms of n and the golden ratio, and implies that the ratio of two
consecutive Fibonacci numbers tends to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci and Lucas

numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1, 1, 2 3,5 8 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 10946,
17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040, 1346269, 2178309,
3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 63245986, 102334155...

The Lucas numbers or Lucas series are an integer  sequence named  after the
mathematician Francois Edouard Anatole Lucas (1842—91), who studied both that sequence and
the closely related Fibonacci numbers. Lucas numbers and Fibonacci numbers form
complementary instances of Lucas sequences.

The Lucas sequence has the same recursive relationship as the Fibonacci sequence, where each
term is the sum of the two previous terms, but with different starting values. This produces a
sequence where the ratios of successive terms approach the golden ratio, and in fact the terms
themselves are roundings of integer powers of the golden ratio.[1] The sequence also has a variety
of relationships with the Fibonacci numbers, like the fact that adding any two Fibonacci numbers
two terms apart in the Fibonacci sequence results in the Lucas number in between.

The sequence of Lucas numbers is:

2, 1,3, 4,7 11,18 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778, 9349, 15127,
24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647, 1149851, 1860498, 3010349,
4870847, 7881196, 12752043, 20633239, 33385282, 54018521, 87403803... ...

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff array; the
Fibonacci sequence itself is the first row and the Lucas sequence is the second row. Also like all
Fibonacci-like integer sequences, the ratio between two consecutive Lucas numbers converges to
the golden ratio.

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are:

2,3, 7, 11,29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451, 6643838879, ...
(sequence A005479 in the OEIS).

In geometry, a golden spiralis a logarithmic spiral whose growth factor is ¢, the golden
ratio.[1] That is, a golden spiral gets wider (or further from its origin) by a factor of ¢ for every
quarter turn it makes. Approximate logarithmic spirals can occur in nature, for example the arms
of spiral galaxies[3] - golden spirals are one special case of these logarithmic spirals
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