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new possible mathematical connections with some sectors of Particle Physics and
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Summary

In this research thesis, we have analyzed further Ramanujan formulas and
described new mathematical connections with some sectors of Particle Physics
and Cosmology. We have described, as in previous papers, the possible and new
connections between different formulas of Ramanujan's mathematics and some
formulas concerning particle physics and cosmology. In the course of the
discussion we describe and highlight the connections between some
developments of Ramanujan equations and particles type solutions such as the
mass of the Higgs boson, those in the range of the mass of candidates" glueball
", the scalar meson fy(1710) and the hypothetical mass of Gluino ("glueball" =
1760 £ 15 MeV; gluino = 1785.16 GeV), the mass of the hypothetical light
particle, the boson mx = 16.84 MeV and the masses of proton (or neutron), and

other baryons and mesons. Moreover solutions of Ramanujan equations,
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connected with the masses of the 7 mesons (139.576 and 134.9766 MeV) have
been described and highlighted. We have showed also the mathematical
connections between some Ramanujan equations, the boundary state
corresponding to the NSNS-sector of N Dp-branes in the limit of u — oo, the
ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane and the Karatsuba’s equation concerning the zeros of a
special type of function connected with Dirichlet series.

Further, we have described the connections between the mathematics of
Ramanujan and different equations concerning some areas of theoretical
physics such as the topics covered in the following paper' Comments on Global
Symmetries, Anomalies, and Duality in (2 + 1)d". Is our opinion, that the
possible connections between the mathematical developments of some Rogers-
Ramanujan continued fractions, the value of the dilaton and that of ''the dilaton
mass calculated as a type of Higgs boson that is equal about to 125 GeV"', and
the Higgs boson mass itself, are fundamental.

All the results of the most important connections are highlighted in blue
throughout the drafting of the paper
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1H(1A2-xA2)/(4(0+ 1)) +H((17°2-x12)(3°2-x2))/(4*8(n+1)(n+3))
Forx =2 and n =3, we obtain:
1H(1°2-2°2)/(4(3+1))+H((172-22)(3°2-22))/(4*8(3+1)(3+3))
Input:

12_22 [12_22][32_22]
T43+1) 4x8B+1)@3+3)

Exact result:
203

256

Decimal form:
0.79296875

0.79296875

1H(1/2)/(AG+D)H(172%3/2))/(4*8(3+1)(3+3))

Input:
12 12 x 32
1+ -
43+ 4«83 3+1(3+3

Exact result:
275

256

Decimal form:
1.07421875

1.07421875

1+H(1*3)/(16(3+1))+((1*3%5%7))/(16¥32(3+1)(3+3))

Input:
1x3 Ix5x7

1+ -
16(3+1) 16=32(3+1(3+3)

Exact result:
4323

4096



Decimal form:
1.055419921875

1.055419921875

We have, from the sum of results, the following expression:
exp(0.79296875+1.07421875+1.055419921875)*3-199+47+3
where 199, 47 and 3 are Lucas numbers

Input interpretation:
exp” (0.79296875 + 1.07421875 + 1.055419921875) - 199 + 47 + 3

Result:
6275.1671...

6275.1671.... result very near to the rest mass of Charmed B meson 6276

We have also, from the 128" root, the following expression:
((1/(0.79296875+1.07421875+1.055419921875)))"1/128

Input interpretation:
I
128 I
\J 0.79296875 + 1.07421875 + 1.055419921875

Result:
0.00165A28356. ..

0.99165628356.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e’z”‘g =~ (0.9991104684
-p+1 1+—e‘3”ﬁ
143 (pS“\/S_3 -1 14—
ef4zJ§
1+

1+...



and to the dilaton value 0.989117352243 = ¢ (see Appendix)

From which:

log base 0.99165628356 ((1/(0.79296875+1.07421875+1.055419921875)))-
Pi+1/golden ratio

Input interpretation:

1
lo ( J— -
B0.09165628356) ) 0506875 + 1.07421875 + 1.055410921875) &

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.47644.

125.47644... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternative representation:

1 1
].CI [ ]— e —
B0.991656283560000| (09060 + 1.07422 + 1.0554199218750000) @

1
" E 4 lcg[z.mz&l}
¢ log(0.991656283560000)

Series representations:

1 1
].D [ ]— e —
B0.991656283560000| 705060, 1.07422 + 1.0554199218750000) &

e -1 0.5 7Raf
1 Ek:l [

i S log(0.991656283560000)

1 11
0.792069 + 1.07422 + 1.G554199218?5DDDDJ_}H a5

119.3506693260 log(0.34216) - log(0.34216) L (-0.0083437164400005* Gik)
k=0

1030.991656283563000[



And:

1/8 log base 0.99165628356
((1/(0.79296875+1.07421875+1.055419921875)))+1/golden ratio

Input interpretation:

1 1
- lo ( J -
g B0SRI63628336| [y 0906875 + 1.07421875 + 1055419921875 ) ¢
loggixiis the base=b logarithm
# iz the golden ratio
Result:
16.618034. ..

16.618034... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Alternative representation:

1 1 1
i ].CI [ J oy —
g BO.S91656283560000|  woog60 L 1 07422 + 1.0554199218750000 ) @
e
1 " 195{2.92261’
¢ 8log(0.991656283560000)
Series representations:
1 | ( 1 ] 1
e D el
g B0S°1636283560000|  moo060 1 07422 + 1.0554100218750000) o
o =1/ (-0.65784)
1 D T ¢
¢ 8log(0.991656283560000)
1 1 ( 1 J 1
S >
g B0.c01656283560000|  yoog60 1 (7422 + 1.0554199218750000 ) o

1
; - 14.91883366574 log(0.34216) -

1 ®
5 10g(0.34216) ' (-0.008343716440000) Gik)
k=0



And again:

log base 0.99165628356
((1/(0.79296875+1.07421875+1.055419921875)))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1 1
)2 [ J fiigs
B0.09165628356| (20706875 1 1.07421875 + 1.055419921875 ) &

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.61803...

139.61803... result very near to the rest mass of Pion meson 139.57

Alternative representation:

1
].D ( J ll ol ——
B0.991656283560000| 1) 95060 + 1.07422 + 1.0554199218750000) @

1
E N 102[2.92261P
¢ log(0.991656283560000)

11 +

Series representations:

1
ID [ J ll o —
B0.921656283560000| 705060 . 1 07422 + 1.0554199218750000) &

s -1 —0.Bs5TR4
1 -1

k
| i
"¢ log(0.991656283560000)




1
0.792969 + 1.07422 + 1.0554199218750000

1 1
1020.99165628356&000[ ]+ 11 + ; =11+ ; -
L]
119.3506693260 log(0.34216) - log(0.34216) Z:l[—IEI.IIII]IEEBﬂrS?lEnt*rtH]DEID]fc k)
k:u_
™k 2 -1 Gi—j + k)

for [Gi0) =0 and Gik) =

2rl+kir2—:k:_'%' 1+ ]
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For x =2, we obtain

7 2/(sqrt(4Pi))*(((1+17°2/(8%2)+(172%3/2)/(8* 1 6*2/2)+(1/2%3/2%5/2) /(8% 1 6*24*21
3))

Input:
2

I 17 x 32 1? % 32«52
1+ + +
Var 8x2 B8x16x22 821622423

Exact result:
8923 ¢2

16384+ x

Decimal approximation:
2.270413608165813889895586838920523953456433651726566300558...
2.2704136081658138....

Series representations:



8923 &2

var 1
8192V-1+4r L:’ﬂj[—lwm*[z]
k
12 [ . (S
[1+8 2781622 8-16 24 23“ B 8923 ¢°
f’ﬂ - P L -:—ljlk-:—1+4.rrjl'k?—%'|
_x) 1 l_.k
8192V_-1+4r Lm -
a2 g x: IR LT O
[1+8 278 16 22 8 16 24 2”'tu B 8923 ¢°
Var I

8192Vz D 0

From which, we obtain:

1/(((e2/(sqrt(4APi))* ((1+172/(8*2)+H(1°2%372)/(8*16*2/2)+(1/253/2%5/2)/(8*16%2
4*27°3)))))"1/128

Input:
1

T
2 2 2. a2 2.2 c2

- 1 1 x3 1° x3° x5
128 £ [1+—+ 7+ %
Vi 8 8.1602= 816242

Exact result:
27164 2577

128 ———F

V8923 Ve

Decimal approximation:
0.993614521086023183653653704132495905244805905802418911970...

0.993614521086023.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™
\/g =1- e_z”‘/g = (0.9991104684
1+3 ¢5\/5_3—1 1o
e—47r~/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢ (see Appendix)

Series representations:

256
1 27164 N
2 3 o Drndn 128 |
1 12 3 12 32 g ],2 Zw 1
14—+ + i y G --
128‘[ B2 5 16 22 g 16 24 2% 220 k=0 k!
vin
215/128 255}2«:- -1
1 k=0 140k
. 128 64
|[1+1E P oty Ll B T ot 3 ]Pz V8923 We
128’ B2 g.16-22 8.16-24 .28

164 256
1 27164 SN
2 3 a2 TR 128
[1+ 1 ropcs 1 3 + 1 3 5 ]!,2 VEQZS !
128 82 g 18 22 8 16 24 28 &4 ZN -1
\ Van \ Zi=o &

Integral representations:

1 215.!' 128 256 J‘;l.ﬂl 1 _E-Z dt

128 B4
|[1+1E PR Laty 7 Lol P G ottt ]Fz V8923 We
128’ B 2 8.16-22 g-16-24 .33
"4 4m
229/256 56 J;x- 1 4
1 142
= 128 B
|[1+1E craoidt o i¥ealaind ]Fz V8923 Ve
128( 8x2 g.16x22 B16x34-23

| 1 1
229.256 o J:l Jt

[——

1 Y12
& 128 64
|[1+1E PR oy PP G T Lot ]Pg V8923 We
128( Bx2 §16x32 Bx16x24x2%
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For x = 6, we obtain:

e 6/(sqrt(12Pi))*(((1+1°2/(8*6)+(17°2%372)/(8*16*6°2)+(1/2#3/2%5"2)/(8*16%24*6
3)))

Input:
G

€ £ 12 « 32 12 32 « 52
1+ + -
vi2r 8x6 Bx16x6%2 Bx16x24xb?

Exact result:
75433 ¢°

147456V 3 x

Decimal approximation:
67.22491458677060755690982069086136773482885665374652976874...

67.2249145867....
Series representations:
P
12 12 32 12 32 52 4 g
[1+8 6 8 16 6 8 16 24 53“ 3 75433 ¢°
vidn - . (3
73728V -1+12r Z‘M[—h 12m7%| 2
K
12 12 32 12 .32 .52 4 g
[1+8 6 81662 816 24 63]f 3 75433 ¢°
f n iy k1
v12a el e L B e
?3?28‘1"—l+12;r2‘k=n 5
12 12 32 12 .32 .52 4 g
[1+8 E " Ex16x6% | Ex16x24 63“ 3 75433 8
/ a ALY 6 e K
V12 o C1F([-Z) (12m-ggf
73728 Vzg S —— 2k S0
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From which, multiplying by 2:

2 %
e 6/(sqrt(12Pi))*(((1+1°2/(8*6)+(17°2%372)/(8*16*62)+(1/2#3/2%5/2)/(8*16%24*6
73)))

Input:

e’ 12 12 « 32 12 32 52
2 1+ + -
V127 B«6 B8.16+6° 8.16+24.6°

Exact result:
75433 5

F3T728Y 3

Decimal approximation:
134.4498291735412151138196413817227354696577133074930595374...

134.44982917354.... result very near to the rest mass of Pion meson 134.9766

Series representations:

12 12 3? 12 32 52
[2[1+s_6+s 16x62 | Bx16%24 63”

V12«
75433 °

36864V _-1+12x Z.L:. S5 o 12;#[

|

ol R P

12 12 32 12 »32 x 52
[2[1+ﬁ+s 16 62 8 16 24 63”

vi12nx
75433 ¢°

':—1_1kc—1+1zm“"|:—%]k

k!

36864V _1+12r Z‘:ﬂ

1 12 32 12 32 52
e R v e raevmr: 3 | L 75433 ¢b

V12n — e CUF(-1) 12mozg ) st
36864 Vz ) T
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And again:

7 - 1/golden ratio + sqrt(P1)
e6/(sqrt(12P1))*(((1+172/(8*6)+(1"2%3/2)/(8*16*6”2)+(172*¥3/2*5"2)/(8* 16%24*6
"3)))

Where 7 is a Lucas number

1 — & 12 12 .32 1232 .52
+ +
Vi2n 86 B.16+62 B8:16:24.6°

# iz the golden ratio

Exact result:
1 ; 75433 ¢°

il

g Py
¢ 147456 v 3

Decimal approximation:
125.5350247473660651749504698674312430982921460734344649037...

125.535024747..... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Property:

754335 1
— —is a transcendental number

T —
1474563 ¢

Alternate forms:
2 75433 ¢°

7 - — + ==
1+v5 1474563
i — 75433 8
= [15 -5 ] —
2 147456 v'3

75433 % - 1474563 (1-74)
147456 v 3 ¢

Series representations:

14



[Vf;[1+i 12 3 12 32 s ”fﬁ

.?._E+ 56 8 166 8 16 24 6
¢ v12x
[?5433c6¢1."—1+}1' Z[—1+}T}_k[2]—?3?28ﬁ."—1+12}1’ ‘[-1+12;rr“[2]+
k=0 k k=0 k
w 1
5160966+ -1 +12x E[—1+12}T}_k[2];
k=0 k
o 1
73728 ¢+ -1+ 12 z[—1+12;r}*[z]
k=0 k
3 12 12 32 12 32 52 &
T_E+[’T[1+s 675 16 62 8 16 24 15.3”'[u _
¢ V12
o (-1f -1+m™* (- 1)
& - 2k
[?5433f IR [ L x =
k=0
o (—1F(-1+12m7% (-2
737284 -1+12x - [ 2}*‘+
k=0 2
o [_l}k [—1+12fr]|_"'c ey
516096 ¢4 ~1+12x ) o [-:) I.-’
k=0 )
o (D (-1+12m7%(-2)
o 2%
[?3?28¢1f—1+12;r Z =
k=0
5 L 12 3% x52 6
?—E+[F[1+S 6 5 16 62 § 16 24 63”'[“ 3
¢ Vvi12ax
ki 1 ok _k Ak e ok k
o & D [—2}JFC (7 — Za)* 2 o (-1 7 ) (127 - z0)* 25
75433 ¢ ¢Z P —?3?282‘ o +
k=0 : k=0 :
o (-1F (1) A2r-g) 55
2 /
515095¢Z x /
k=0
o (-1f (-2) (12x-20) 75"
73 ?28¢Z ¥ for not {(zgeR and —s= < zg < 0))
k=0

For x =5, we obtain:

((((e"5/(sqrt(10P)*(((1+172/(8*5)+(172%3/2)/(8* 16*5/2)+(1/2%3/2*5/2)/(8*16*2
4*57°3)))))))

Input:

15



&> 12 12 x 32 12 32 « 52
1+ -~ -
10 8x5 8+16x5° B8x16x24:5°

Exact result:
26327 ¢°

25600V 10

Decimal approximation:
27.23070474740469285703660305536153024002775117173990371300...

27.2307047.....
Series representations:
[1+i+ 12 32 . 12 3?2 5 | 5 5
85 8 1652 8. 16 24 53 B 26327 ¢
/ N 1
v 10 pamns ot gpaas
g 25600v-1+10x 2‘:;3[—1+1Dm"“[2]
k
[:|.+i + 12 .32 + 12 32 5 | e” 5
B5 8 16 5% 8 16 24 5° 3 26327 ¢
i - P k1
V10 o (=1fF (=140 | q]k
255DD~*-1+1DFLM =
[:|.+i + 12 .32 + 12 xa? x5 1P 5
B5 8 16 5% 8 16 24 5° 3 26327 ¢
T0x - K (L) (10 mezg 2K
V10m e 1|5 (1072 5
25600 V zp LH .
From which:

10A3+H((((e5/(sqre(10P))*((1+172/(8*5)+(17°2%3/2)/(8* 16*5/2)+(1/2%3/2%52)/(8
*16%24%5/3))))))))*2-13

Where 13 is a Fibonacci number

Input:
> & 14 12 x 32 12 x 3% x 52
107 + 1 + -13

+ +
V107 8«5 8.16+5° 8:16-24.5°

Exact result:
6093110929 ¢
087 9 029 ¢

" 6553600000 x
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Decimal approximation:
1728.511281040328477415531014653312299055715179953184468583....

1728.511281...

This result is very near to the mass of candidate glueball fy(1710) 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

Alternate form:
7(99015847 ¢ + 924057600 000 )

6553600000 x

Series representations:

2 13q0 12,3252 y 532 e 1310
3 [1+s 578 16 52 8. 16 24 53}Iu 69311(}929[2":':'“}
107 + - 13 =987 +
NELS 5553600000
[1+ 12 Bwa? | 1fwadixs? }Psz
10° + B'5 B8 16 5% 8 16 24 5° S
v10a
087 693110929 ¢1°
i
w1
26214400000 3" e
[1+ 12 . 12 32 . 12 .32 . 52 }Ps
10° + B'5 B8 16 5% 8 16 24 5° S
v10a
di 603110020
"
e -1k Y10
6553600000 (" -

Integral representations:
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[1+i 12 . 52 . P T, }PEE
107 + E-5 g 16 5% 8 16 24 5°
V10
087 693110929 ¢
i
26214400000 ['V 1-t* at
[1+12+1232 1~3~5~}52
107 4 85 8 16 52 8 16 24 52
V10T
[1+12+1232 1~2=~5~}52
10% 4 Bx3 " Ex16%32 = 8x16x24%50
V107
593119929fm
13 107 200000 J:j dt

".' 1—("

For x = 3, we obtain:

(((e3/(sqrt(6P1))* (1 +172/(8*3 ) H(1/2%312)/(8* 1 6¥3/2)+H(1°2*312*512)/(8* 1 6*24*

373)))

Input:

e g Iy 12 x 32 12 x 3% x5°
+ + +

J6z U B8x3 8x16x3 Bx16x24x5

Exact result:
0607

0216 61

Decimal approximation:
4.867744936649658147375963473239712658094300034457202785247...

4.86774493664....

Series representations:

-13 =

-13 =987+

-13 =

18

693 110929¢1°

13107200000 [3’ 1

2
e

dat



[1+ 12 12 32 . 12 32 52 }fs: .
83 8-16-32  8-16.24.3% 3 0697 ¢

b 02164 -1+6nx Z:ﬂ[—l+5fr}'k[

|

=l I TS

[]__,_i_'_ 12 . 32 L 12 32 52 }fg .
g2 81632 g 16 24 3% 3 0R97 ¢
= —_— = '|k"—1+6.-'l"l_k|:—lll
Vb ai L o (e
9215~J-1+5;r2‘m -
a2 B 7 IO S
[1+8 37 8. 1632 8 16 24 33“ 3 9697 ¢
J a 1 —k
6o — o '!—lilkf—z:lk-:ﬁ:r—zmkzn
9216 vz Lm o

R and

From which:

(((e3/(sqrt(6P))*((1+172/(8*3)+(172%3/2)/(8* 16*3/2)+(1/2%3/2*5/2)/(8*1 6+24*
313)))))))*322-29-3

Where 322, 29 and 3 are Lucas numbers

Input:
e 1% %594 R 3 B e
1 - - 322-29-3
[&x 843 8:16+3" 8:16224x3°

Exact result:
1561217 ¢°

4608 JE

Decimal approximation:
1535.413860601189923455060238383187475006364611095219206840 .

1535.4138696... result practically equal to the rest mass of Xi baryon 1535

Alternate forms:
1561217+ 6 ¢ —884736+ 1
27648 1

19



884736V - 1561217 6 ¢°
27648

1561217 ¢ — 1474564 6

4608+ 6

Series representations:

2 2. a2 2 a2 £2
1 1 3 1 3 3
322¢° 1+ 1 + 7)
B«3 g 16 32 8 16 24 3

15 1 I
v 6
1561217¢°
—-32 + 1
45(:3«}-1+5n2:ﬂ3[—1+5m*[5]
k
32267 (14 1o 4 LXT ., Pxx )
Brx3  8x16x32  Bx16x34x3% _29_3=
\ 6
1561217¢°
-32 + X iy I
o (=1 (=1+Bm) ™ ==
o 2k
46084 -1+6x Lm 5
3221‘3[1+i+ 12 32 + 12 xa? x5
B3 8-16:32  §:16:24.33 _29_-3=
\ 6
1561217 ¢° :
2595 k(-1 ~—x for not{{zocRand.
—— _E-km”_z':" e
4608 v =z, Z‘H 7

And:

1/3%(((e”3/(sqrt(6Pi))*(((14+17°2/(8%3)+(1°2*3/2)/(8* 1 6*3/2)+(1/2%3/2%5/2)/(8*16
*24*3/3))))))-4/(10"3)

Where 4 is a Lucas number

Input:

1| & 1 123> 12 x 32 52 4

3 1+E 3+ 7.k = | i
(6 8x16x3%2 8x16x24x3 10

Exact result:

20



9697 ¢ 1

27648+ 61 20

Decimal approximation:
1.618581645549886049125321157746570886031433344819067595082...

1.618581645549886.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Alternate forms:
12121254 6 ¢ —82044+/ 1
20736000V 7

82944+ r -1212125v 6 ¢°
20736000V

1212125¢% - 13824+ 6

3456 000 «,fg

Series representations:

o2 [1+i+ 12 .32 N 12 32 52
B3 8x16x32  gx16x24x33] 4
br 3 10%
1 9697 ¢*
-—+
250 e -
2?6481."—l+|5;rL:LD[—lHE;rFk[Z]
k
3 12 19 32 12 32 52
P[1+83+81633+8162433 L
6r 3 10°
1 0697 ¢*
”]_k':'lE]k

e —
250 " -1 (-146
2?543w.f-1+5;r2‘m 0

21



3 12 12,32 12 .32 .52
E{1+sa 81632 8 16 24 33/ 4
S =
yb6r3 10
1 9697 ¢
-— %
250 {_1;k{_ljk{awu:‘=zu*
o 2
27648z » 7 o

for not ((zo€R and —e= < 25 £ 0))

Page 141

For x =2, we obtain:

1/16(2+(22)/12+(21%2/3)/64)

Input:

1 22 1
—l2+= 4+ —(21x2°
6 7 te W)

Exact result:
53

128

Decimal form:
0.4140625

0.4140625



L((1H((1/16(2+(272)/12+(21%273)/64))))))

Input:
1

Tl {200 L (G0
16 2 [T s

Exact result:
128

181

Decimal approximation:
0.707182320441988950276243093922651933701657458563535911602...

0.70718232044198....

We note that:

1/(sqrt(2))

Input:
B

V2

Decimal approximation:
0.707106781186547524400844362104849039284835937688474036588...

0.7071067811865.....

Alternate form:
vz

2

Result very near to the previous. Thence, we have the following mathematical
connection:

1

l+—1[2+‘£+i[21 23]}
16 2 [oT s

=0.70718232044198.... =

1

= v2 |=0.7071067811865.....

23



We have that (from Wikipedia):

Each of the (Hermitian) Pauli matrices has two eigenvalues, +1 and —1. The corresponding normalized eigenvectors are:

— |1 £ = —1
1)1)$+ 23 9 >m \/E
1
¢y+ = %: +T

>y
— |1 +1 —
Yor =307 ), =

And:

-5 (7)
_Tl>y N % (—la.)
2. ()

|<¢I:b |¢y:|:>|2 = |(¢z:|: | wz:l:)lz = I{pr:[: | ‘l,('fz:t)Iz = %

From

On ‘orbital’ and ‘spin’ angular momentum of light in classical and quantum

theories — a general framework

Arvind S., Chaturvedit , N. Mukunda} - https://arxiv.org/abs/1805.00762v1

We have that:

~ - d .
Jz vi(k) = —ih—uv;(k) — ih eg;r vi(k).
2

and

V<< <@<2n:

{eM(k), e (k)}

1
— Ra(p)Ra(0)Ra(p) {2 [
Ra(p)Ra(0)Ra () {»’E ( i
{CUSQ —sing 0
Ra(g) = ( sing cosp 0 |,
(0 0 1

LY
cosf 0 sind
Ry (0) = e _ i 6 |-
—ginf® 0 cosf

(3.22



We have:

25



The action of J3 on a wave function v(k) € M is given

in eq. (3.22). Since jg has discrete eigenvalues, normal-
isable eigenfunctions can be constructed. The general
solution (in spherical polar variables k — k, #,¢) to

jgvm(k, f,0) =mhv, (k. 0,p), m=0,+1,4+2 ...,

k'vm.'[ka 9"?0) — 0, (51)
is a linear combination of
&
am (B, p) = M1 iC
—5 ¥
i
B,y =etmve [ C
—i8 e7i*

' =cosf, 5 =sinf, (5.2)

with any functions of k,# as coefficients (subject to
vm{k,f,¢) being singlevalued at # = 0,7). The col-
umn vectors here are however not mutually orthogonal.
Using the circular polarization basis vectors c{""(f{) of
eq. (337), we can find an alternative construction. The

orthonormal vectors € &) (k) are

(i costlcosyp —ising

N0 ) — Vi coﬁﬂsiilz:il;l—ﬂicoﬁp )
€70, p) = ielP (8, 0)". (5.3)
As expected, at = 7 we have g-dependent limits:
eliw —‘1
D)= i ).
N ) = i ; (5.4)
v2 \p

We then find that any v (k, 8, ¢) obeying eq. (5.1) is a
(k.#) dependent linear combination of

AHCEN D), IR0, (5]

subject again to being singlevalued at # = 0, 7.
The sets (5.2), (5.5) of Ja eigenfunctions are linearly
rclated:

(am{ﬁ'.;p}) . i ( (1+C —i(1-0C) )
B.,(0.0)) T B \i1-C) (1+0)
etlm—1e e(+)(f, )
x (e€[m+l}4.c el=)(8, LP}) ;
(Ef{m—lliﬁ Et+‘.'(g_. @) )
gilm+e (=}ig, ©),

1 1+ secH i(sech — 1) an(f, ¢
242 \ —t(secf — 1) 1+ secl i



From Wikipedia

Those particles with half-integer spins, such as 1/2, 3/2, 5/2, are known as fermions,
while those particles with integer spins, such as 0, 1, 2, are known as bosons. Note
that (1/V2)* = 1/2

e™(-P1) * ((1+1/4*(1-2))) / (((1+1/4*2)))

Input:
1.4 i 3 )

-

Exact result:

P—.-T

2

Decimal approximation:
0.021606959131886124887208868585864005637864054905316541490...

0.0216069591318...

Property:
P—n

? 15 a transcendental number

Alternative representations:
- 1-2} 1y —180°
e [1+T}_[l—‘—1}1’

T2 ) 42
4 4

(k) (1o 1)eso

142 1+2
4 4

e [1 + %} Exp'”[m[l + :—zj

T s
4 4

Series representations:

27



e " [1 Tl -
P 1 _axo ik f142k)
i )

k=0
Jegcs 2

I
l*i -2 Feld

=
1
oo (-1
k=0 k!

Integral representations:

—
+
|
ba | =

=IT 1-2 —
. [1+T 2 Ef—&t [31\." 102 e
2 i
1+ =
- g e
e [1 g T} 1 -2 [f1/v 147 dr
= — & T
1+= 2
r 1-2
. [1 2t T} ek o2 1/(142) dt
1+ 2 -2
4

Now, we have that, for x = 2:

X * eN-Pi) * (1+1/4*(1-2))) / (((1+1/4*2))) = 1/16(2+(2"2)/2+(21*2"3)/64)
Input:

L |

1 3
- [ - B
77| ]

Exact result:

e x 53
2 128
Plot:

28



0. | /

30

Alternate form:
e x 53

e e
2 128

Solution:
X = 19.153

19.163

And:

e (-Pi) * ((1+1/4%(1-2))) / (((1+1/4%2))) = x * 1/16(2+(2"2)/2+(21%2/3)/64)

Input:
:|.'|'l[1—2'|I 1 22 1
e —3 —x.—|2+= + —(21-27)
1+ 12 16 2 64 '
4

Exact result:

e™ B3x
Z 12
Plot
0.4} /
: /f”
[].2: #_,f
-
[, fo
I - H/j{" =
-1.0 -0.5 | 0.5 1.0
s
b 0.2
- . )
> o | 2
o 04| — ?'i t

(==}

29



Alternate form:
e S53x B

2 __128

Solution:
x = 0.052183

0.052183

That is:

Input:
143 (1-2)
1

14502
= +4

1 22 -
1—6[2+ S+ (21 2%))

Exact result:
Gd e

53

Decimal approximation:
0.052182844695875924255900663754539485314086774110953156806...

0.05218284469587592...

Property:
Bde™
I1s a transcendental number

Note that:

LA(CC((((e™(-P1) * ((1+1/4%(1-2))) *1/ ((1+1/4*2))) /
(((((1/16(2+(272)/2+(21*273)/64))))))))))

Input:

e

1410

f'"[l+i[l—2}}l ] . 41 . =
E[‘?*T*E"El 2%)|

30



Exact result:
53¢

64

Decimal approximation:
19.16338608652033214536939964845739079928286923215330055707...

19.163386...
Property:

B3¢
G4

I1s a transcendental number

Alternative representations:

! 1
e |: 1+1;E'| = I:l—i']l'_l a0 *
L(udpigE)  elea)lee)
! 1
e 1+1=31 = ,:l_i],; logl-1)
j AT
|:1+-1[2+ ! w3] i1r5—.|1+;].|4+1§f]
1 1
"_"':1+1;21 = (2- l].-—EII-:'-f-:-:l—w'l-'f.lun
':1+“1[2+ 21—-“-3] L(142)(4,188)

Series representations:

1 53 f4vf_ﬂq 1# f(142k)
l'_”|:1+1i2'| 54
3 3
S 2 2 21 =3~
161432+ 5 ]

1
e |: 1+l;2'|

2 22 L2 o3
|:1+ ][2 G ]

1 53 1
eyt 64 | f

J":lp‘]zﬁ'-l—-—" 73] = 4
.J'4-[+2+ B4

31



Integral representations:
1 23 o oV 142 de
_"T |: 1+1;El| 54

Loy fog? 11_9.3]
1I5II1+ ]l2+

1 53 2|Dll'-.'1r'-:!f
-ﬂ¢1+1;11 64
_1_ '?l '?l‘- '?l '?3
16141245+ ]
1 53 ZLJ 1|1+r |:!f
-'*T|:1+1;7'-"| " 64
1 (1,2)(2422 al_zi|
16 | 4 T
And:

(((1/16(2+(272)/12+(21*273)/64)))) / (((e™(-P1) * ((1+1/4*(1-2))) / (((1+1/4*2))))))

Input:

1 22 1 3]
E‘[2+?+a[21 2%))
- 141 (1-2)

1+i~ 2

Exact result:
53

64

Decimal approximation:
19.16338608652033214536939964845739079928286923215330055707...

19.163386...

Property:
53¢

64

15 a transcendental number

Alternative representations:

32



2 3
2 21x2 168
, E i 2t Ky 58

a5} _ [on
(e {1+1i1]] 16 16“_1—{;]:-‘15':'“]
1+§ 1+'§'
2+ z 420 2 44 158
2 e — G54
(e (14152 )] 16 16((1- 1] lost-1)
1+§ 1+‘3
2+ ‘E g 2 2% 4 4 ol
2 64 64
ﬂe-‘”{hljl]]lﬁ . 16“1_1‘;]!.—2:'Ing-:-:l—;':.-'-:l#:l:u]
1+§ 1+§

Series representations:

22 a1 2%
e _ 38 arpyikfeak)
(em (141226 64
1+2
4
22 271 2%
B R 53 i i Y
(em(1+152))1s 64 [ Z ki
1+2
4
22 a1 23
24+ — + 51 53 1
(e (14122))16 B4 | e 21
1+2 k=0 k!

Integral representations:
2.4 9+ L2l 23
64 5_3‘“451\?1-52 dr
1!'_”{1+1;2':|:|16 b4

i
4

g, 22  21x2 :

e 53 21/ V142 ar
AP Tyt 1 — R ot
Iil'_"{1+l;l:|:|1l5 64

2
1
T4

33



g, 22 21x2%
64 23 et 1402 )

-':"”|:1+1;E'|'|16 - 64
Pl

]
7]

We have also:

(((1/16(2+(272)/2+(21%273)/64)))) / (((e(-Pi) * ((1+1/4*(1-2))) / (((1+1/4*2))))))-
Pi+1/golden ratio

Input:

S e D 3]

16p+ —+ (21 2”_H+£
. lpg ¢

i

1

1412
"

# iz the golden ratio

Exact result:
1 53¢

R

& 64

! 3

Decimal approximation:
16.63982742168043375511134309954352603280600901258395759823...

16.63982742... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternate forms:
53¢ "¢+064(1 -nmeh)

64 &

53¢
B4

-

~ (V5 1)+

2 Lo P
__+
1+v5 64

-

Alternative representations:

34



2 2
22 212 168
24— 4= 44+ —

2—64—}T+—:—13|:|':+ + L =
‘l { 1—2']]16 i Ecgg{g} 16“1—1']!'_180]
1+§ 1+§
2+2E 21 23
2~ e 1_
{ +122))16 ¢
2
'¢1-+E 1
- + 1'54 +
1'5{41‘_4]"_”] root of -1-x+x> near x = 1.61803
1+§'
2 3
2,2,
T e 1
Iir_” {1+1;2':|:| 16 i
1+2
4
44 E 1
~180°+ s
16((1-2)e°) 1ot of —1-x+x® near x = 1.61803
1+i‘

Series representations:

22 3123
it e 11 58 5. L
I:r_JT {1+1;2':|:| 16 i fir] 64 i k1
1+2
4
2 22 a1 28 a
e 1 1 53 1
——}'I'+—=——}T+— B
(e (14152)) 18 ¢ ¢ 64 | v 1k
—124_ k=0 !
T
22 21 2%
2+2—64_ O . B
{1—1]] ¢ 64(1+v5)
o2
*a

T 1 f(142k) 53£f4zf=,:,¢—1:";’q1+zk]_

l+2k

Integral representations:
35



2 22 31 23

"2 e : : 128 + 53
(=2 8 ea(lavsIl
v 40 )

5345 oV o flwfl-rz dt—ESﬁ\/Efl\"l—tz dt]
0 0

2 g7 28

2
SIS
|:r"-r ||[1+l;2':|:| 16 &

1 -
T4

+

4,||':|1\I' 102 dr .

A I _ o
196 453470 TP L gfFr AR I qggipe 1 g g/ oL
1+~ 14

64(1+5)
22 21 28
2+—+? 1 1
e R ———————
(e (14152)) 28 ¢ 64(1+V5)
1+p‘I
4

2(l1/vV142? 4 211/ 142 4
[128+53f . e MR T e

-1 "1 1
128 f dt -128 /5 J Jt]
i il

1-t2

1
1-t2

(1/16(2+(272)/12+(21%273)/64)))) / (e (-Pi) * ((1+1/4%(1-2))) /

(((1+1/4*2))))))*7+1/golden ratio

Where 7 is a Lucas number

Input:

S T e 3

15[2‘“ — + — (21x2 ) .1
. 14+ (1-2) ¢

i
1412
T4

Exact result:
1 371

e

i) 64

36

# iz the golden ratio



Decimal approximation:
134.7617365943922198657903843735673737127003938048788667616...

134.761736... result very near to the rest mass of Pion meson 134.9766

Property:

371 1
+ — is a transcendental number

64 &

Alternate forms:
371 o+ 64

B

[£_1]+3?11“’T

64

1
2

2 371"

+

1+v5 64

Alternative representations:

22 212%, 168
?[E'I'?'l'?j*—}: 1 . ?[‘44‘5
16(e (14 152)) ¢ 2 “’S[E} 16((1-1)e-180°%)
1+§ 1+‘3

22 2123, 168
?[2+?+ - j+}: ?[4+§ ) 1
16{e (14122 6 16((1-1)e™) | oot of —1-x+x? near x = 1.61803
1+§ 1+i
22 2123 168 |
?[2+;+ = j+}: ?[4+a . 1
16(e (14122) @ 16((1-2)e 8%} [ oot of —1-x+x® near x = 1.61803
1+":‘l 1-+":‘l
4 4

Series representations:

?[2+ % +216423}

llfnl::'_’-r I: 1+l;.'1]]

371 gy _-1ffl1ezk)
—— g k=D T+

1 1
e 64 b

22 21x299
72+ L+ 2 jJ_l*B?l[ﬁiT
122 -
lﬁl:: |:1+ T| i @ 64 =Elk!

1
T4

37



22 21x39) =
?[2+;+—64 }+}:E+E 1
(e (14+122)) ¢ ¢ 64 [ af
—24; k=0 [t

4

14

Integral representations:

22 2123
?[2+?+ R4 P_'_E_E{,"'Bl\'ll‘fz"f_r}
[ == 1=2"% o
16« TI::!.: ].l i 64 o
14+%=

4

22 2123, e
?{2 e } 371 = 51 1/ 142 e

1 1
Pt i

[ =g =3
16 ¢ T|:1+ ].l [ 64 o

?[2+2?h+21 23}

4 1 371 , bl (142t 1
. l;E'l + ; = a e - L + ;
16| |:1+ |

((1/16(2+(272)/2+21%273)/64)))) / (((eN(-Pi) * ((1+1/4*(1-2))) /
(((1+1/4%2))))))*2Pi+5

Where 5 is a Lucas number

Input:
2 )
L2+ + 1 (21427
16 2 B4 :
5 2m+5
- 14~ (1-2)
1+i~ 2

Exact result:
536

32

-+

Decimal approximation:
125.4071058946342666857820450592530909750805847900309558820....

38



125.40710589... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Alternate form:
i (160 +53 e )
32 :

Alternative representations:

22 a1 28
[2}1’}[24‘ ?'I' - }
— 1=2
16|:! "T{l+ '|'|

3

4

1+

anfz+Z .02

llfnlll"JT ||[1+1;E:|:|

1+

2

4

[E}T}[E+2?2+‘%}

350c[4+%*'

PO . W o i
16“1—1]:‘18':' ]

-

1
T4

2ilogi- 1}{4+ %

IISH l—l'lr" logi -1 i
4 /

1
Ty

[2}T}[E+2?2+216423j L

161!'_” ||[1+1;E:|:|

2

1
T4

16|::x1:|_”-:z:l|:1+1:_2:|:|

1
Ta

Series representations:

[E}T}[E+2?2+‘%}

161!'_” ||[1+1;E:|:|

2

4

1+

anfz+Z .02

IISIII"” {1+J‘:E:|:|

2

4

1+

22 a1 28
[2}1’}[24‘ ?'I' 52 }
= =T
16|:! "T{l+ Tl

1+

4

1
+5= -
8

40 +53 ¢* I gi-1F f(142k) i (-1
i 1+2k

23 1
=5+ —a|———
32 e =1
k=0 k!

39



Integral representations:

[2}T}[E+2—E+21 23] e ST .
= Lo =l[40+53f4hl"’”“‘"flwfl-r? dt]
8

16(e (14 12)) Jo

2

1
T4

22 21 2% o
[2“[2+ E ) 1 2lifvie?ar 1 1
16':-""|:1+1;E'|'| +5 = E B0 +53¢ / -L dt
i il P | ¥ 1=

2

1
T4

2 3.
@2mf2+L +2L2 j 1 R i 1
[ 28 5o —(3D+53f2b LT e f‘” : dt}
16|:e"”|:1+l;"l|:| 16 Jooo 1+t

a

-

1
T4

((((((™P1) * ((I+1/4*(1-2)/(((1+1/4%2)))))) /
(((1/16(2+(272)/2+(21%2/3)/64)))))))*1/256

Input:
i 1+i<1-2.1
€ 1
- 1+4— 2
256 2 ,
\ L(2+Z+2121x2%)
16 2 &4 '

Exact result:
23_-'128 f—:r,-'25l5

54/53

Decimal approximation:
0.988531112860324068249561896253636525621305236083076742936...

0.9885311128... result very near to the value of the following Rogers-Ramanujan
continued fraction:

40



NS -7v5

(& c
\/g =1- e‘z”‘/g = (0.9991104684
5 54/g3 ek I e_3”ﬁ
1+ Q 5° -1 1+ —
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

Property:
23/128 ,-n/256
15 a transcendental number

253

All 256th roots of (64 e”(-m))/53:

23_! 128 {'_"T'I:ZSEI {“D

=0.988531 (real, principal root)
256
v 53

23_! 128 f—.-'l'.125|5 {'“ my'128

*V53

23} 128 f‘”.'256 {u“ .-'I':I.|64
2

=0.988233+0.024260;

= =0.987340 +0.048505

V53

93/128 -n/256 (3im)/128

*V53

=0.985853 +0.072721

23_! 128 {'_"T":ZSEI {'“ w32
2

= =0.983771+0.096893 :

v 53

Alternative representations:

- 1-2 17 —180°
[ 3 i [l i+ T [1 — ;}{“ LE
25 2 = 2505

VL@ 25)0+2)  Ng(red)+ )

41



e’ {]_ + E} {1 _ l}fl']ng'n:—l:l
256 . = 25 2
{apedenttifiag) NSy
e {1 + 14;2} {1 _ i}f—.?i]ng-;-:l—u‘:,-‘-:la‘]:
Naeeg 2By TV 0262

Series representations:

)
e {1 + % 93/128 f—l.-'64 I (-1 {14z k)
256 2 = = o
N2(2+E+22)1+3) V53
16 2 64 4

e {1+ el
4

23". 128 [EELJ ﬁ}—ﬂ;‘ESﬁ

e T

_1{2.,.2_2
16 3

3
n i M

2) 53

/256
93/128 1
i |i—1 ¥

iafe=i) k!

16 2

¢='_"{f|.+E
25 = 43
—1{E+2—h+%}{1+

2]

*53

Integral representations:

e {1+ L)

93/128 -1/64 J'le.l' 1-¢2 dr

4
_1{2.,.2_2
16 3

e T

3
e

2) 53

- _1/ 144 2
f—:r {1 i 142 23."123 . 1/ L'ZEIEl 1}, 1< dr
256 —
2 3 256,
N L2+ + 22 (1+2) V53
16 2 [oE! 4

e {l+ el
4

o3/128 -1/128 " 1/{14¢2 )t

16 G4

;. —1{2+"§+2—1 23}{1+§} R

53

42



Now, we have that:
eN(-2Pi/sqrt3) * ((1+2/9*(1-2))) / (((1+2/9*2)))

Input:

2
a3 1¥20-2
o2 e ™

1+ 2

W0k

Exact result:
7 =2 1\.-'_3

= e

13

Decimal approximation:
0.014312271871918186911503530600488757658922610894462102014...

0.0143122718719...

Property:

—~2m 1\.-'_3

— e 15 a transcendental number

13

Series representations:

Ny \ 1
—2a)/v 32 21-2171 = o —* | o
e ! [1 + = j 7 emiivz Ib g2 % E

& = £
1+ % 13
-zmiV3 2(1-2))
e / [l+ — 7 2
2.3 z = E o [ 1yi 1y
-y vz s Lol bk
Lk:ﬂ k!
2mv3 2(1-2))
g e [1 += ] 7 4xvr
1+2:2 : = TR S Py e
° >_‘_.;=|:| ESS:—%{E [_2 _5} H
1/27(2+5/9%4)
Input:
1 >
= [2 e 4]
27 9

Exact result:

43



38
243

Decimal approximation:
0.156378600823045267480711934156378600823045267480711934156...

0.1563786...

(((1/27(2+5/9*4)))) / (((e™(-2P1/sqrt3) * ((1+2/9%(1-2))) / (((1+2/9%2))))))

Input:
(2424

a7 o

{ — 2
-2 xf v 3 1+.;. (1-2)

€ 7
1+-;\ 2

Exact result:
404 P-:Z mif V3
1701

Decimal approximation:
10.92618993144425176228949821664698855268894416376387611207...

10.926189931...

Property:
494 P-:E mly v 3

15 a transcendental number
1701

Series representations:

enl/[vz T g [EH
G 494 73]

1701

44



2m
494 exp |: 1'|kl: m
5. 4 e “ol 175
24— T
o k!
—'iEIrJI."I‘J'? 2(1=2) 1701
€ / ':1+_'.;._‘1 27
g
Ty
404 exp = 4”?5 :
g 4 Gx4 EJ;=DRES=_%+J:2 FI:—E—S]F-:SJ
-2 .-T:ll.'ll'\l"_3 701 -2% 1701
e T2
X2
)

((eN(-2Pi/sqrt3) * ((1+2/9%(1-2))) / ((1+2/9%2))))) / (((1/27(2+5/9%4))))

Input:

s 2
o2 fV3 145 (1=2)

1422
i

272+ 5x4)

Exact result:
1701 _zmfvs

SRR
494

Decimal approximation:
0.091523212233582089986719945682072845029426169667218178670...

0.091523212...

Property:
1701 _=2m /3 .
— ! 15 a transcendental number
404

Series representations:

_-:211]..."'\-'? {1 . z¢19—2.1} ) 1701 f_ﬁzn]_.-""
1 {2+%}[1+¥} 404

27 Q

1
- vZ T 2""[2”

L=
k

45



M (14202) ) 2
1 5 4 2.2\ 494 LRy (Lf (L
2_'?{2+_T}[1+Tj Ezw 175/ I'_E]k
k=0 k!

-':EJ.-'II‘U'? _T Y
T (1+252) 101 AavE

: < exp|- — - :
L) | S ke, e e

(((1/27(2+5/9%4)))) / (((e"(-2Pi/sqrt3) * ((1+2/9%(1-2))) /

(((1+2/9*2))))))+5+1/golden ratio

Input:
1 5 '
? o + 3+ =
szar WE 145 (1-2) ¢
o G Fainlios
1+§ 2
Exact result:
2mfv3

1 404 ¢

+o+————
i 1701

Decimal approximation:

16.54422392019414661049408505101262667040925334356963897421 ...

# iz the golden ratio

16.54422392... result very near to the mass of the hypothetical light particle, the

boson myx = 16.84 MeV

Property:
L E]
404 0 Lo
5+ Rt o + — is a transcendental number
1701 i

Alternate forms:

emn/vT
1 —. 494 2™
-9 5
2[ i ]+ 1701

46



2 494 f-:2 .-'I':'IIII a3

5+ +
1.vs 1701

2942V 5L 1701656+ 1)

1701 ¢
Series representations:
i 1
ol 02 :r;l,."[v—z Ef:':'z_k[in
24+=—= 1 404, A1
e +3+ - =3+ 1701 +-=
!I—':E.-TJ.I-"-I x| {1+251D_E!] 4% ‘I’
3 3
1+T
404 exp E”IF -
9,504 i J Ef:gl:_;' ':‘T;]E
Q k!
— +5+—- =5+ 1701 & S
r—'iEIrJl.-"-l' 3 |:1+EiL_EE:| pa ¢ i
1+"9—"
494 exp zaie £
st 1 Bty R
—— +5+- =5+ 1?;1 £
ll—';E.-T;Illn"u' 3 |:1+2,-]I_Q_2-|] 5 'ii'

((1/27(2+5/9%4Y))) / ((eM(-2Pi/sqrt3) * (142/9%(1-2))) / ((1+2/9%2))))))* 1 1+5

Input:
(2424
St 11+5

~2umfyE g (1-2)

Wone

1+§ 2

Exact result:

ca34.27/VE
1701

47



Decimal approximation:
125.1880892458867693851844803831168740795783858014026372328...

125.1880892458... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Property:
5434 2™V3

+ ————— Is atranscendental number
1701

Alternate form:

8505 + 5434 27V ?
1701

Series representations:

; 1
g o |5
2my) [\-'2 Ek=l:|2 [EH

5. 4
11(2+ %) 5434¢ | k)
T +5=5+
55 ll—‘:EII']I.-"-I' x| |:1+EII1D_E]:|] 1701
]
1+—g
5434 ex L
54 F _l'rkll_l'l
112+ 22 VT rp, 2 2k
=] k!
5 3 +5=5+
-2mN3 . ap_m 1701
27le T 145 |]
' o
n2
1+ o
_ 5434 exp| — 4 vz :
{2557 S
- +5=5+
-2mI 3oy 1701
27 e [ |:1+.__,_._"|

Q

122
gt
Q

((((((e™(-2Pi/sqrt3) * ((142/9*(1-2))) / (((1+2/9*2)))))) / (((1/27(2+5/9%4)))))))*1/256

Input:
48



- 2
A 145 (1=2)

1422
g

= (2+ 2 x4)

27

Exact result:

l;,r i - i 3
25|s|| 35/256 n/(128 ¥3)

\ 494

Decimal approximation:
0.990703007659652795178888329729489182846482698752108244404...

0.9907030076596... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™Y
ﬁ =1- e’z”ﬁ = (0.9991104684
-p+1 1+—e’3”‘/§
1+3e'i5° -1 I+ ——
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

Property:
—
| 7
256 — 3

\ 494

iy —k
5/o56 -mil128+4/3 ).
; h g a transcendental number

All 256th roots of 1701/494 e (-(2 m)/sqrt(3)):
—

7 . —r fi 7]
35i|| a 921236, .5%) Eoi ¢ =0.990703 (real. principal root)

49



sl L 351256 nf(128V3) imyrzs ~0.990405 +0.024313 ;
494

T cee 128 VF] o
258 —— 350256 ,T[128V3 ] imyéa o 080510 ,0.04861
494
S
ass| —— 397236 ;/[128V3 ] @imnizs g 9g80194 0.07288 ;
494
R
o 35/256 ,/128V3) imi32 ) 9ge033 4 0.00711

Series representations:

2mfV3 -2 1
| ) _256/1 BJ /7 2]
1 (24 324)() , 2x7) 494

27 @ Q

-

f—<2m’a’w—3 [1 : M}
256 — = z e 25,5} 4@% 45/256 &l 2x —
\ E‘{E+T}{1+ ?} 256 Ezk“ﬂ {_5]:5_5]&
‘ f—cznzll.'"ﬁ [1 . M}
zsq 1 ~— ° -
= L[]
255 a 5/256 - exp|- - 4 1q'l_'_::'_ :
Z_f:ﬂ RE55=_15+J: 2 r[_E - .S]F[s}

Integral representation:

ooty DisiT{-a-s) ds
—i pa+y =5

(2xnTi-a)

1+z)° = for (0 Reiay and |argiz)| =«

50



Now, we have that:

1/64(2+5/8%4)

Exact result:
9

128
Decimal form:

0.0703125
0.0703125

e N(-Pi*sqrt2) * ((1+3/16*(1-2))) / (((1+3/16%2)))

Input:
_ 1+i11-2
16

-my 2
£

Lo g
16

Exact result:
13

2
ity
22

Decimal approximation:

0.006950261223093571907221897740842121645911910158080673121...

0.006950261223...

Property:
13 2

E 1s a transcendental number

Series representations:

TVE (i+329) g — o D (-3) @-20) 55

16 .
o 3 3 = E EXp —.i"l"uII Zn J‘Z_‘D k!
16 =

k &

51



fﬂJE[l+3”Qﬂ - ﬁ~plﬁ[2—xﬁx¢[_§h

14322 2 2 = k!

B et exp[—;rexp[z;r{w”\qz‘

v 2 3 (1-2)}
- Ty 2 [l + _____}

16
1+ 3x2
16
i AN o condadd
13 1 W2 lmegi2-mg ¥2m 145 (14 mrg(z-zg i mD -1) [_2};; (2-zo) Z
— exp|-n| — Z Z‘
22 % k!
k=0

|

(((1/64(2+5/8*4)))) / (((e™(-Pi*sqrt2) * ((1+3/16*(1-2))) / (((1+3/16%*2))))))

Input:

6—14[2+§ 4)

a2
145 (1-2)
e+

2
2
16

f—n v 2
1+

Exact result:
gg f‘u’? i

832

Decimal approximation:
10.11652623449220497676511588103878111754716847893663928513...

10.11652623...

Property:
0o EJE-H

B32

15 a transcendental number

Series representations:

52



= ki 1 e
ek 5 99 — = (-1) [_2}k (2 -20) 2
= z = — exp|rV = 1
[.-—HE (1420=2))64 832 = k!
1+u
16
2 k ko—kf 1
2+ T C 99 [ arg(2 — XN -1y (2 -x* x [_E}k
== =—exp;rexpur{—“~q‘x
T i) B VLT w
1+u
16
R
p R s

(V2 (1202 o4

5 3
1_
T

3 1 k &
99 1 yl/2 largi2-=zg )2 )] L2 {1+argi2—zq W2 m)]) :“Jw (- 1} [_ E }k [2 —Zo) Zo
% [ ] ZDI -I -

Zp

SoE
832 = k!

k=0

(((en(-Pi*sqrt2) * ((1+3/16*(1-2))) / (((1+3/16*2)))))) / (((1/64(2+5/8*4))))

Input:
AL
) g e

Exact result:
832 _yz.
[

99

Decimal approximation:
0.098848159617330800458266990091976841186302722248258462170...

0.098848159617...
Property:

832 7,

E e 15 a transcendental number

Series representations:

53



eV (14 L w (-1f(-2) @-z) 5*
1 5 4] 3 2-:EEXP_N b k!
a[E+T}[1+¥} k=0 :

for not ((zpeR and -

e F [1+ 3-:1—2.1}
16

w2y 1+

o (-1 2 -xf x (- EIL]

832 2 -
832 Exp[_mp[mrfg[ Wy

99 2 e

ry2 3{1-2)
V2 [1+< }

16 B
1 fo Sx4)fy . 3x3)
64 2+ 8 J(1+ 16
k 1 k _—k
832 1 1/2 lﬂlg':z_zl:l:'.'l':znu 1."211+lEllg'!2—Z|:|1"'12ﬂ]J] \f‘ [_1} [_E}k [2 _zl:l} ZD
E EXp|-—m| — ety >_‘ Y
=ty e 1

(((((e"(-Pi*sqrt2) * ((1+3/16*%(1-2))) / (((1+3/16*2)))))) /
(((1/64(2+5/8*4)))))"1/256

Input:

3
1+1|5 {1-2)

3
1452
18

AEErY

E—:ru'z

Exact result:

f / =
! -mi|12Bv 2
ES{( E 23} 128 £ Tlullr ]
11

K5

Decimal approximation:
0.991001007582258730927879325960733098202543221929770334604...

0.991001007582... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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NS o V3

=1- = (0.9991104684
Js —p+1 1 e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

Property:

| ; —

! -mi| 1284 2

Esvil 13 53128 7| I
11

= is a transcendental number

All 256th roots of 832/99 e”(-sqrt(2) m):

f / =
! -m{|128v 2
ES{I E 23: 128 e T:':‘ ]fl:l
11

=0.991001 (real, principal root)

3

| .'I —_—
zs‘fj 13 53128 f'”.-'{us” ]{,’.J':rl-'lzs
1

=0.990703 +0.024320:

| ! s
ES‘EAJ E 23."128 P—.-Tllu{lzﬂ‘u'z ]f-:J':r]_-'I54
11

or =0.989807 +0.04863 ;
3

Es‘ﬁj 13 o3/128 ‘t,-”,.-"".rl‘?S ‘E]{,m,ﬂf 128
11
=0,088316+0.07200 ;

| ! s
25‘,51 13 53/128 P-nll.{lzs vz ]fﬂ'ﬂl-'?E
11

~0.986229 +0.09714;

Series representations:
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. -1 (-1), @-zpf zp*
13 53/128 R 2k
‘ TVE [1 L 30-2) ES{/ o 25;—““ EXP[—F Zo g T
T 5 4 3x2y 128
15‘154[2+ s}[1+ 16 V3
for not ((zgeR and -

Pl V2 [1 + 3':1—2]}
16

Val+390e3)

EXP[—II' Exp[z T [a—' gi'ﬂ J} Vi T

1F 2-xf k(1)

13 !
25{( ] 23_: 128 256

11 k!
12%
f R and |
vz 3(1-2)
(255 "™ Vi

k(1 merdneak
1 \U2larg@-zo W2 5,002 jangiz-sg Y2 m)) oo {(—1) [_z}k (2-z0) =g
256 exp|-mx | — Zg 2‘ T

k=0

Integral representation:

'J'_u:u+]r s [{-@—s) ds
1+ = Bebiihl = ror (U Reia) and |arg(zs
(2mili-a)

1/2*log base 0.9910010075822 ((((((e"(-Pi*sqrt2) * ((1+3/16*(1-2))) /
(1+3/16%2))) / (((1/64(2+5/8*4)))))))-Pi+1/golden ratio

Input interpretation:
3

o ".I'? ].+E':].—.2'|
€ 3
]_ 1+E 2 ]_
— logn eo10010075822 = 5 —m+ -
2 L 3 i
64 [2 +g el

loggixis the base= b logarithm
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# iz the golden ratio

Result:
125.47644133...
125.47644133... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternative representation:

1 e V2 [1 + Ef.l—zy} y
- 1080 00100100758220000 16 -+ - =
2 : 1(q,3:2 5.4)
6 [1+ 16 [2+ ] } ¢
(1-2)em V2
log '
I $|:1+%]|:2+2—E?]

77 47 210g(0.99100100758220000)

Series representations:

1 e vz [1 + &:‘: 1
Elﬂgn.wmumu?mzznnnn 1 [1 32 [Eiu' — T+ ; =
iz 16 ] }
5 ;—1]*‘[-1+%.--” V2 ]k
1 D=1 k
¢ " 210g(0.99100100758220000)
1 T (1 — 1 1.00000000000000
e T é )

= logn eo100100758220000

5 280 - 1 (1, 3:2)(g, 5:4)
64[1+ 15}[2+ 5, a3

1.00000000000000 r - 55.3117758951547 lng[ﬁ e ]—

832 = SV o k
0.500000000000000 lﬂg[ﬁ e J 2‘ (—0.00899899241780000)" Gik)
k=0

. !I Lr
i 1

tor | &0 ::.'.|||.!
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-mvz2 3{1-2)}

1 e [1 + S

— loga eo100100758220000 : S S
2

T Ty

64

16 2

1
T+ = =
i

1.00000000000000

i)

832 vz
LDDDDDDDDDDGGDD;r—55.311??5895154?lag[ii; e J-

832 -2 o k
0.500000000000000 lﬂg[ﬁ e JL[—G.DDBQQBQQELHTBDDDD} Gk

k=0

Now, we have that:
1/432(2+13/18*4)

Input:

1 13
—[2+— 4]
432" " 18

Exact result:
11

972

Decimal approximation:

0.011316872427983539004650205761316872427983539004650205761...

0.0113168724...

eA(2Pi) * (1+5/36*(1-2))) / (((1+5/36%2)))

Input:
1+ 2 {12
36

-2m
£

Tia 2w
26

Exact result:
L&

46

58



Decimal approximation:
0.001258494014846688114072534803905172656437107719059452895...

0.001258494014...
Property:

3127
4f

is a transcendental number

Alternative representations:
-2 5{1-2) 5% -260°
e [1 o } [1 - 3_6“

g Togils
36 36

Pt [1 + 5-:1—2]} [1 _ i}fZHDg-:—l:l
36 36

L as T 10
36 36

r'2”[1+%ﬁ_‘2]} Exp_zﬂ[z}[1+ %:J}

L g T4 222
36 36

Series representations:

2 [ 5<1-2.1}
&£ 1+ ——= 31 o v
T = Eig -1 f(142k)

1+% 46
23 5(1-2) -
I T[1+—36} 31 S:l 2m
1*% 46 ~ k!
-2 5(1-2) —2m
) s 1
1422 46 | v —1F
3 k=0 ki

Integral representations:

=23 5{1-2)
{‘21[1+—|: } 31 A .3
36 -8 ]D V1= db
Errm,

1452 46

=2 3(1-2) , —_—
£ [1+ 26 } 31 —4_|E|11:,-"1-." 102 dr

1+% :4_6-1“
3

59



2 5{1-2)
£ [1 L 26 } o E f—4 _|_D""'I ].I."l:l-l'fz:ln:ﬂf
]+ 522 46
36

(((1/432(2+13/18*4)))) / (e (-2Pi) * ((1+5/36*(1-2))) / (1+5/36*2))))))

Input:
=L {2 gl 4}
432 18
i
g D)
e
1422
36

Exact result:
253 27
15066

Decimal approximation:
8.992392728512244679096739704369370563778366307821161132571...

8.992392728...

Property:
253 27
is a transcendental number
15066

Alternative representations:

2+ _13184 2+ ﬁ
~2r{,,50-2) & _5}-360°
| €7 ¥ | 1= Jlaga 432(1 Bfijl; J
52
1+ e 1+ 26
2+ _13184 2+ E
-2 5{1-2} ™ _=3y 20 log(-1)
| 7% | 142 02" laga 43z([1 36I|;ﬂ |
52
1+ = 1+36
p it gl
18 o 18 .
= Al
2 (,,50-2 -2 5{1-2)
(2Tt laaz (exp 2 M| 14 205 432
5 2 5 2
1+ 36 1+ 36
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Series representations:
£ -1k f(142k)

13 4
2t = 253 ¢° k=0
l:!,—2n|:1+55;521'”432 N 15066
5.2
1+¥
13 4 o 12T
2+ == ~ 253 (% k!
|:!,—En|:1+55;|;21]]432 15066

T
253 L
13 4 [Tm sit]z

2 ETH B k=0 g
':"_Eﬂ':“si;;m]]‘*u i 15066
52
1+¥

Integral representations:

13 4 rl 4 2
24 - o538l V17 de
l:!,-znl:“si;gzr““z - 15066
b2
1+¥

13 - 4 4l 1.."I1-." 1-¢2 dr
e 253¢ © |

|:l'_2”|:1+5':;|;2!:|]432 n 15066

5«2
36

1+

g 13184 953 o4 k" 1/{14¢2 )t
(27 {“55;@_2!]]432 B 15066
)
36

1+

(((1/432(2+13/18%4)))) / (((e"(-2P1) * ((1+5/36%(1-2))) / ((1+5/36*2)))))) + 7

+1/golden ratio
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Input:

1 13

= (2+ 2 x4)

432 18 ¥
8

,-2n 142 (1-2)
1422

a6

Exact result:
1 253 27

7
s 15066

Decimal approximation:
16.61042671726213952730132653873500868149867548762692399470...

1
T+ -
i

# iz the golden ratio

16.61042671726... result very near to the mass of the hypothetical light particle, the

boson myx = 16.84 MeV

Property:
253627 1
T 15066

+ — is atranscendental number

Alternate forms:

1 — 25327

~[(13+45

2[ 5y ]+ 15 066
2 253 ¢27

7T+

253627 ¢+ 15066 (Td+ 1)

L+vE 15066

15066 ¢

Alternative representations:

13 - 4
2+
18

(e=27 1+5'5;6;31]]432

5«2
a6

1+

2+

1
+7+-=7+

% + I L
Ecas[y 432’.':1-;::3.“"36'3 ]

1+

62
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1

5«2

52
2+E 1

T S5y -360° = :
432{'{1‘3.5]" ] root of —1-x+x* near x = 1.61803
1+é‘§

Series representations:

i L] 2 I 1
£k 18 1 253 & ck=0" lnk.,fn:1+zkl.
+7+-=7+ g
1p—zn{1+5_5;6_21]]432 i 15 066 p
; . ]
36

1+

13 - 4 L
2+ 222 A (% i)

ol SR I ey .
ir—zni“iﬁ;ﬁiln%z T & " ¢ 15066

Sx2
1
T

gy AAKA 1 1 2t o

18 + 7+ —-=7T+-4+ ;

l:!._gn|:1+55;g21'|]432 b i 15066
b2

1 kS
T

Integral representations:

13x4 8 (1 142 dt
2+ 5 253¢° o

1
= +
4_.-—2n.:1+ii;6;2!]]432 o 15066

-+
&5 | =

5-2
a6

1+
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p i W 1 s 3 5 1I,-"'\." 12 dr
e

+7+—- =7+

@ 15066

1
s
&

g, 13x4 253 o b 1/{14¢2 )at

15066

1
ik
&

(((1/432(2+13/18%4)))) / (e (-2Pi) * ((1+5/36%(1-2))) / (((1+5/36*2)))))) *16-18-

1/golden ratio

Input:
1 13
s (234 16-18 - =
2 142 (1-2) ¢
1422

# iz the golden ratio

Exact result:
1 2024 27

-—--18+
& Tads

Decimal approximation:
125.2602496674460200173432484355442009027335517453328152590...

125.260249667... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Property:

202427 1,
= 15 a transcendental number

-18 +

Alternate forms:
2 2024 &7

1+y5 | 7533

-18 -

2024 ¢2™ - 7533 (186 + 1)
7533 4
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é {_35 ) \E] ) 2024 27

7533

Alternative representations:
16(2+ 22
18

52
W 15{2+E

1

- -

& 2 cus{ﬂ} 432{{1-é5;]p‘3'5':'”]
S5xd : 1+]"Il

36 36

432 {rﬂ | 1+5—5—~;g2‘ |

1+

15[2+M
18

B |

432 {rﬂ ™ 1+5—‘—~;;2‘ |

52
16(2+ = 1

e
432“1‘5]?2”] root of —1-x+x° near x = 1.61803
1+é‘§

15[2+M

1
aa(e27(125022) T g

52
16(2+ = 1

5 = (o
4a2((1-2:)e*%)  rootof —1-x4+3® near x =1.61803
10
36

1+

Series representations:

13 - 4 o0 o 1ok
16 [2 e 2024 ¢ Eito! 1 {142k}

=-18 + - -
7533 &

-

432|{r3"|{1+5—'i—-'!;|;2 I B

]
a6

1+

16(2+ 2% ] 20245, )T

=-18-—-+
I 7533

| =

43227 {1+5‘—‘;ﬁ;31]] )

Sx2
1
T

13 - 4
16{2+?}

432{.-‘“115—“%1]]

& é 7533

5-2
1
T
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Integral representations:

rlaf 2
2':'24{“8 h Y 1< dat

13 <4
B [ . =
432{.-'“.:1»,5—1;6;31]] & 7533 &
£ o
1+¥
16(2 + 2.4 4 ||':|1 1/4 162 dr
( i 18 l 18 2':'241' - !
i g waiig =
432{:-'3”|:1+i‘i;5;33]] ¢ 7533 &
T o
1+¥
13 -4 | 2y,
lﬁ [2 + ? l 18 2':'24 f4 h 1..|1+f | it l
_18— = =-1B+ _
agafg el =2 b 7533 ¢

5.2

1
T

(((1/432(2+13/18%4)))) / ((eM(-2Pi) * (1+5/36*(1-2))) / (1+5/36*2)))))) *16-4

Input:

— 2+ 2 14

432 18 16 4
142 (1-3)

5
1422
36

f—2:r

Exact result:
2024 27

7533

Decimal approximation:
139.8782836561959148655478352699099290204538609251385781211...

139.87828365619... result very near to the rest mass of Pion meson 139.57

Property:

2024 &7
-4 + ———— s a transcendental number
7533

Alternate form:
4 (506 ¢*™ - 7533)

7533
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Alternative representations:

16(2+ == 16(2+ =
_A=_44+
432(e27 (143020 432 ([1- ) 73007
1+% 1+13"§
16| T 16(2+ =
-4 =-4+ _
agafe el =2 432 [1- )2 losl-1))
1+% 1+13"§
T Lo B (2 .
A EL=DY o 5(1-2) =3 Wors
43z (727 (142220) 432 (exp™ Miz)| 142025 )]
5 3 )
1+¥ 1+ 6
Series representations:
16 [2 + % 2024 ¢° Efdjt—lf‘;"{1+zk]
—d=—44
432{:-‘3”5{1;5;%;21]] 7533
1+
36
16(2+ 2-2) 2024 (5, £
et = —& 4 .
4321:-‘2”51;5—";6;21]] 7533
1+=—=
36
I
2024 | —2
16 [2 gl 3 'i—_i.‘f
18 !
_d=—A4
4324.-‘3"{“5—1;6;31]] 7533
1+u
36
Integral representations:
A i g (v 142 ar
16 [2+ = TS 2024 6"
a32(e727 (1420 200)) 7533
1422

26

13 4 ap1/vVie? a
16(2+ === 2024¢ 0/ VT
-4 =-44
a3z(e727 (1420200)) 7533
5 2
1+ 36
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13 4 roa 1 i E':
16[2+ ?} 2D24P4h ].I..1+f dt

i
a3z (727 1450220 7533

5x2

1
T

((eN(=2Pi) * ((1+5/36%(1-2))) / ((1+5/36%2)))) /512

Input:
1+2(1-2)
514 ¢ 27 <
\ 1+ 12

Exact result:
51§I{| E f-:r_-'256
46
Decimal approximation:

0.987042031576149847413755990240716980258130695500893161651...

0.98704203157... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- R =~ (0.9991104684
1+ie*45° —1 e
e—47r~/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

Property:

[ 31
/256 .
512 i e T ig a transcendental number

All 512th roots of (31 e”(-2 m))/46:
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|31 ;
512 4—5 GrmiRan R 0.98B7042 real, principal rooct)

[31 _, 2
512 i & TEE Y358 oReoE 7T 00121125 i
31 -m/256 {im)'128
512 T ~0.986745 +0.024223 i
512 31 -mi256 -:EJ‘JT:I,-'EEE
4—5 e e =0.986373+0.0363304

[31 i ol
512 = £ 1336 JEmN6t 0 985853 +0.048432 ;

Alternative representations:

£-2n [1+ 5;1—2:} ‘ [1_3 ,-360°

g —+ 36 0 4 36
g AXE 1+ 8
36 36

[1 _i}fz:’]ng‘-:—lil
36 36

\ 1.2 V| 1.Z
36 36

2 a(l-2
szn[l"'l: !

51 g
o-27 [1 " 5¢1-23} ‘ exp‘z"[z}{1+ 5¢1-23}
51 L =L
\ 1.2 \ 1,52
36 36

Series representations:

=27 3{1-2) )
51J E [1 = ?} _ 512 31 Pl Epiot-1F/(142k)
1‘4 45

1+22
36

-2m 5{1-2) !
14+ —= /256
51J £ [ 26 s 51D E [J'i i]

=0

1‘1{ 1+ % 46 k!
e 511-2) -n/256
e 1+ —=
51J [ 6 [ _ 512 L -
N a2 46 (g af
36 k=0 k!
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Integral representations:

2n [1 5(1-2) =
4 T } o 31 _yes 1142 ar
512 o 51~|II — ¢ b
| T 1,52 \ 46
36

31 _—yj1zs [11/+ 142 &
512 36 51 _ o

14322 N 46

| .
i 36 s 512||| ﬂ 1128 [ 1/{142 )t
: 14 3x2 Y 46
36

From the sum of the four results concerning the left hand-side:

0.0216069591318; 0.0143122718719; 0.006950261223; 0.001258494014

we obtain:

-In*7(0.0216069591318 + 0.0143122718719 + 0.006950261223 +
0.001258494014)-199+11+golden ratio

Input interpretation:
~log”(0.0216069591318 + 0.0143122718719 + 0.006950261223 + 0.001258494014) -
199 + 11 + ¢

logixy is the natural logarithm

# iz the golden ratio

Result:
2605.832151...

2695.832151... result practically equal to the rest mass of charmed Omega baryon
2695.2

Alternative representations:

~1og”(0.02160695913180000 + 0.01431227187190000 + 0.00695026 +
0.00125849) - 199 + 11 + ¢ = — 188 + ¢ — log (0.044128)
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~log”10.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —
199 + 11 + ¢ = — 188 + ¢ — (log(a) log, (0.044128))"

~log”(0.02160695913180000 + 0.01431227187190000 + 0.00695026 +
0.00125849) - 199 + 11 + ¢ = —188 + ¢ — (—Li(0.955872)

Series representations:

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —

© (19 (~0.955872) |
199+ll+¢=—188+¢+L2‘ 5

=1

—lag?[D.D215D595913 180000 +0.01431227187190000 +
0.00695026 +0.00125849)-199 + 11 +4 =

arg(0.044128 — x) @ (~1)F (0.044128 —xF x* Y
-188 +4 - EIJT{ 8 J+lﬂg[x}—>_‘ }
2m = k

—1Dg?[D.0215059591318EJDDD +0.01431227187190000 +
0.00695026 + 0.00125849) - 199 + 11 + ¢ =

(0.044128 — zg) 1
—188 + - [lng[z.;.}+ larg S J[Iog[—}+ log[z.;.}]_
2p

2
& (-1 (0.044128 - 7o) ¥ ]?

&

Integral representation:
~1og”(0.02160695913180000 + 0.01431227187190000 + 0.00695026 +

0.044128 ] 7
D-D0125849}—199+11+¢:-183+¢-U ?"“J
1

-In*7(0.0216069591318 + 0.0143122718719 + 0.006950261223 +
0.001258494014)-199+11-843-123+1/golden ratio

Input interpretation:
~log”(0.0216069591318 + 0.0143122718719 + 0.006950261223 + 0.001258494014) -

1
199+11—E43—123+;

logixi is the natural logarithm
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Result:
1728.832151...

1728.832151...

This result is very near to the mass of candidate

# iz the golden ratio

glueball fy(1710) meson.

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic

curve. As a consequence, it is sometimes called a Zagi
Zagier theorem. The number 1728 is one less than the
1729

Alternative representations:

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —

1 1
199 + 11 - 843 - 123 + ;= ~1154+ " log’(0.044128)

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) -

1 1
199 +11-843 - 123+ - = —1154 + — — (log(a) log, (0.044128))"
¢ ¢

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) -

1 1
199 +11-843 - 123 + = = -1154 + - — (-Li;(0.955872))°
] ¢

Series representations:

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —

1 1 (& (-1 (-0.955872)
199+11-343—123+—:-1154+—+L }
é ¢ k

—lag?[D.DEIEDEQSQIBIEDDDD +0.01431227187190000 +

er as a pun on the Gross—
Hardy—Ramanujan number

i

1
0.00695026 +0.00125849)-199 +11 -843-123 + - =

&

arg(0.044128 — x) @ (-1 (0.044128 — x)* x*

1
5L T eMeo N { J+1c: (x) -
[ M e
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—1Dg?[D.D21505959 13180000 +0.01431227187190000 +
0.00695026 +0.00125849)-199 + 11 -843 -123 +

1
&

arg(0.044128 — zq)
- J (lag[ ]+ log(zg }]
8

i ~1)* (0.044128 - zo)* z5*
k

k=1

1
-1154 + ; = [lng[z.:.H

7

Integral representation:

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —

1 1 ‘0044128 1 7
199+11-s43-123+—:-1154+—-” —Eu]
& #: Lh t

-In*7(0.0216069591318 + 0.0143122718719 + 0.006950261223 +
0.001258494014)-199+47-843-123+18+Pi

Input interpretation:
~log”(0.0216069591318 + 0.0143122718719 + 0.006950261223 + 0.001258494014) -
199 +47 -843-123+ 18 +n

logix is the natural logarithm

Result:
1785.355710...

1785.355710... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).
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Alternative representations:

~log”10.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) -
199 +47 - 843 - 123 + 18 + 7 = —1100 + r - log " (0.044128)

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) -
199 + 47 - 843 — 123 + 18 + 7 = —1100 + 1 — (log(a) log, (0.044128))"

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) —
199 + 47 - 843 — 123 + 18 + 7 = —1100 + — (-Li1(0.955872))"

Series representations:

~log”(0.02160695913180000 +
0.01431227187190000 + 0.00695026 + 0.00125849) -

@ (1% (~0.955872)F |
199+4?—343—123+18+}T:—lll:ll:l+fr+2‘ k

=1

—lag?[D.DEIEDEQSQIBIEDDDD +0.01431227187190000 +
0.00695026 +0.00125849)-199 +47 -843-123+ 18 +x =

arg(0.044128 — x) = (1 (0.044128 —xF xF Y
1100 + 7 - Eur{ 8 J+10g[x}—2‘ :
2m =i k

—lug?[D.DZNDﬁQSQ 13180000 +0.01431227187190000 +
0.00695026 +0.00125849) - 199 +47 -843 - 123 + 1B+ =

arg(0.044128 — =) 1
J [lag[— ] + log(zg }] =
2p

2m
(-1 (0.044128 — z0)* z; ]?

1100 + 7 - [lag[z.;.} +

%

k=1

Integral representation:

~log”(0.02160695913180000 +

0.01431227187190000 + 0.00695026 + 0.00125849) -
0044128 ] 7
199+4?—843—123+18+;r:—11CICI+;r—[J Ed’t]
1
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From the multiplication, we obtain:

-In(0.0216069591318 * 0.0143122718719 * 0.006950261223 *
0.001258494014)-P1

Input interpretation:
-log(0.0216069591318 - 0.0143122718719 - 0.006950261223 - 0.001258494014) -

logixy is the natural logarithm

Result:
16.586600651...

16.586600651... result very near to the mass of the hypothetical light particle, the
boson myx = 16.84 MeV

Alternative representations:

~1og(0.02160695913180000  0.01431227187190000 - 0.00695026 = 0.00125849) -
x = -r - log,(2.70492 x 107

~log(D.02160695913180000 0.01431227187190000 0.00695026 0.00125849) -
7 = -n - logia) log,(2.70492 x 107}

-log(0.02160695913180000  0.01431227187190000  0.00695026 - 0.001258409) -
m=-m+Li(ly

Series representations:

—lug[D.DElISDEI';SQlSlEDCIGO 0.01431227187190000  0.006950256  0.00125840) —
B S

II':—}T+Z‘ X

k=1

~log(0.02160695913180000  0.01431227187190000  0.00695026 0.00125849) -
arg(2.70492 x 1077 -.x)
r=-r-2inr - | - logix) +
2n
& (-1)F (2.70492x 107 - x)* x7*

k

k=1
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-log(0.02160695913180000 0.01431227187190000 0.00695026 0.00125849) -

arg(2.70492 x107° - zp) 1
T = —7- : lug(—]—log[z.;.}—
EJ'T ZD
arg(2.70492 x 10™° - zg) @ (1) (2.70492 x10™° — g 53¢
' - | logizn) + L :
2 i k

Integral representation:
-log(0.02160695913180000 - 0.01431227187190000  0.00695026  0.00125849) -

2 70402:10°° 1
n:—n—j —dt
1 t

-In(0.0216069591318 * 0.0143122718719 * 0.006950261223 *
0.001258494014)*2Pi+golden ratio

Input interpretation:
~log(0.0216069591318 - 0.0143122718719 ~ 0.006950261223 - 0.001258494014)
2o+

log(x) is the natural logarithm

# iz the golden ratio

Result:
125.57392830...

125.57392830... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternative representations:

~1og(0.02160695913180000 - 0.01431227187190000 - 0.00695026 - 0.00125849)
2r+¢=¢-2rlog,(2.70492x107%)

~log(0.02160695913180000  0.01431227187190000 0.00695026  0.00125849)
27 +¢ =¢-2nlogia)log,(2.70492x1077)
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~log(0.02160695913180000  0.01431227187190000 0.00695026  0.00125849)
2o+ =o+2mx Ll

Series representations:

-log(0.02160695913180000 0.01431227187190000 0.00695026 0.00125849)

Il O '
2;r+¢=¢+E}TZ‘T

k=1

~log(0.02160695913180000 - 0.01431227187190000 - 0.00695026 - 0.00125849)
arg(2.70492x 107° - x|

2}T+¢=4I:—41}T2l

2m
e (-1 (2.70492x 107 - x)* x*
2rlogix)+2 -
T g + }'I'k%; k

-log(0.02160695913180000 0.01431227187190000 0.00695026 0.00125849)

i
—T+ arg[ 27049210~ )+ argizy)
2;r+¢=¢—41;r2 - _
2

& (—1)F (2.70492x 107° -z | =5
2rlogizo) +2 '
mlogiEn) + IrkZ‘ k

=1

Integral representation:

-log(0.02160695913180000 - 0.01431227187190000  0.00695026 - 0.00125849)

2 T04e2x1077 1
2F+¢=¢—2}Tf th
Ji

(0.0216069591318 *1/ 0.0143122718719 *1/ 0.006950261223 *1/
0.001258494014)

Input interpretation:

1 1 1
0.0216069591318

0.0143122718719 0.006950261223 0.001258494014

Result:
172506.8205673876063787625652210350053412530731005378003384

172596.820567...
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(0.0216069591318 *1/ 0.0143122718719 *1/ 0.006950261223 *1/
0.001258494014)+14258+1729*3+728+64"2+16+golden ratio

Input interpretation:
0.0216069591318

1 1 1

0.0143122718719 0.006950261223 0.001258494014
14258 + 17293 + 728 + 64% + 16 + ¢°

# iz the golden ratio

Result:
196884.4386. ..

196884.4386.... 196884 is a fundamental number of the following j-invariant

§(1) = ¢ + 744 + 1968844 + 21493760q” + 864299970¢° + 202458562564" + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
do with its g expansion (Fourier series expansion), written as a Laurent series in
terms of g = ¢”™ (the square of the nome), which begins:

§(1) = ¢ + 744 + 196884q + 214937604> + 864299970 + 202458562564" + - - -
Note that j has a simple pole at the cusp, so its g-expansion has no terms below g .
All the Fourier coefficients are integers, which results in several almost integers,

notably Ramanujan's constant:

™16 ~ 640320° + 744,

The asymptotic formula for the coefficient of ¢" is given by
ﬂ4rrv"i
V203 '
as can be proved by the Hardy—Littlewood circle method)
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Alternative representations:
0.02160695913180000

(0.01431227187190000 0.00125849)0.00695026 3

14258 + 1729 3+ 728+ 64° + 16 + ¢ =

0.02160695913180000 S ;
20189 + + 647 +(2 sin(54 =)
0.00125840 0.00695026 0.01431227187190000

0.02160695913180000

(0.01431227187190000  0.00125849) 0.00695026 3

14258 + 1729 - 3+ 728 + 64 + 16 + ¢ = 20 189 +
0.02160695913180000

0.00125849 0.00695026 0.01431227187190000

+ 647 4+ (-2 cos(216 )

0.02160695913180000

(0.01431227187190000 - 0.00125849) 0.00695026 )

14258 + 1729 - 3+ 728 + 64° + 16 + ¢° =

0.02160695913180000 , , s
20189 + + B4 + (-2 sin(B66 =)y
0.001258490 0.00695026  0.01431227187190000

Or:

(0.0216069591318 *1/ 0.0143122718719 *1/ 0.006950261223 *1/
0.001258494014)+14258+11161-1010-135+12+golden ratio

Input interpretation:
0.0216069591318

1 1 1

0.0143122718719 0.006950261223 0.001258494014 N
14258 +11161-1010-135+12 +¢

# iz the golden ratio

Result:
196884.4386...

196884.4386... 196884 is a fundamental number of the following j-invariant

§(r) = g1 + 744 4 1968844 + 214937604 + 8642999704° + 202458562564* + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
do with its ¢ expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ™" (the square of the nome), which begins:

§(1) = ¢~ + 744 + 1968844 + 214937604 + 864299970¢° + 202458562564* + - - -

Note that j has a simple pole at the cusp, so its g-expansion has no terms below g .
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All the Fourier coefficients are integers, which results in several almost integers,
notably Ramanujan's constant:

e™VI%  640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
E-h'ﬁ

V2n3/ '

as can be proved by the Hardy—Littlewood circle method)

Alternative representations:
0.02160695913180000

+ 14258 + 11161 - 1010 - 135 +
(0.01431227187190000 - 0.00125849) 0.00695026

0.02160695913180000 :
12+ = 24 286 + + 2 sini54 )
0.00125849  0.00695026 0.01431227187190000

0.02160695913180000

(0.01431227187190000  0.00125849) 0.00695026 3

14258 +11161-1010-135+12 +¢=
0.02160695913180000
24286 -2 cos(216°) +

0.00125849 0.00695026 0.01431227187190000

0.02160695913180000

(0.01431227187190000 - 0.00125849) 0.00695026 3

14258 + 11161 -1010-135+12 +¢ =

0.02160605913180000 )
24 286 + — 2 sin(BB6 7y
0.00125840 0.00695026  0.01431227187190000

Where 14258, 11161, 1010, 135 and 12 can be obtained from the following
Ramanujan cubes:

/3.5"3-}— /383: /7?'5'_./
J 3 £3
e’ + 114 6¢° = 4R 1/ 2 4107 — L)

g 3
791" 1e12° = Yoo/
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And:

1/2[(0.0216069591318 *1/ 0.0143122718719 *1/ 0.006950261223 *1/
0.001258494014)-14258-11161-1010-135-12]+728-135-138+12+9

Input interpretation:

1 1 1 1
& [D.DE 16069591318

0.0143122718719 0.006950261223 0.001258494014
14258 -11161-1010-135- 12] +728-135-138+12+9

Result:
73486.41028360384818038128261051750267062653659526804066022

73486.410283609...

Thence, we have the following mathematical connections:

0.0143122718719 0.006950261223 0.001258494014
14258 - 11161 -1010 - 135 - 12] +728-135-138+12+9

—

1 1 1 1
- [0.0215059591313 \

/13 N exp Ud& (_ﬁpfnpéﬂ Brhs \
o k /.[dX“]cxp{/df? (—:li_EDXPDZXP)}|x+*,Xf om) B

\

13 50 50
-3927 +2 *u'l 22083717437 - 107 +2.0823329825883 - 10

=73490.8437525.... =

=z (A(r) % B(lr) <_ gb(lr)) % e/\l(r)) =z

1 1
~0.000029211892 [- J
N 0.0003644621 | 0.0005946833 ) 0.00183303 | —

— 73401.78832548118710549159572042220548025195726563413398700...
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= 73491.7883254... =

[ S]] 3 $Rsoimentas

;"I \
—c Aezpl-€. ¥ )/

k <H{(ogr ) Mog 7) Qog Xy + (5 (log T)> + &'H, (log 7)) T}

7.9313976505275 x 108
/(26 X 4)2 =24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Now, we have that:

Page 145
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Forx =2 and

We obtain:

1.180340599(((1-+(172%2/2)/(2*4) + (172%5/2%2) / (2*4%6*8) +
(172%5/2%9ND*DAG) [ (2%4%6%8%10%12)))

0.2696763(((2-+H(3/2%273)/(4%6) + (3/2*T"2%2/5) / (4%6%8*10) +
(272%772% 1 17°2%277) / (4%6%8%10%12*14)))

1.180340599(((1-+(1°2*¥2/2)/(2*4) + (1/2*5/2%214) | (2*4%6*8) +
(1°2%5/2%9AD¥DAG) | (2%4%6*8%10%12)))

Input interpretation:
12x22 12x52x2*  12x52x9?x26

1.18034059911 + + +
2.4 2:4«6+8 2-4.6-8-10+12

Result:
6.319740200479166666666666666666666666666666666666666666666...

6.31974029047916.........

0.2696763(((2-+H(3/2%2/3)/(4%6) + (3/2*T"2%2/5) / (4%6*8*10) +
(372¥TA2*172%27T) / (4%6*8%10%12%14)))

Input interpretation:



3223 g7 2] 32 %72 <112 %27

0.2696763 |2
< T A%E © ARBRRR10 . AxbxBxI0E1Tx14d

Result:
9.0408979575

Repeating decimal:
0.0408979575
9.0408979575

1.180340599(((1-+(172%2/2)/(2*4) + (172%5/2%2d) / (2*4%6*8) +
(1°2%5/2%972%216) / (2%4%6*8%10%12))) + 9.0408979575

Input interpretation:
1222 12452 x2% 12 52 % g2 » 26
Td  DxAxBRE  TxdxbxBx10%12

1.180340599 [[l + ] + 9.D4D89?95?5]

Result:
16.99107920113259320916666666666666666666666666666666666666...

Repeating decimal:
16.99107920113259320916 (p=riod 1)

16.9910792... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

1.180340599(((((((1+(172*272)/(2*4) + (17"2%572*274) | (2*4*6*8) +
(17"2%572*%972%276) / (2*4*6*8*10*12))) + 9.0408979575)))))"3+123-29+2+golden
ratio

Where 2, 29 and 123 are Lucas numbers

Input interpretation:
12x22 1252 %24 12 52 92 » 26
I%4 @ ZxAxbxE TxAxExRx10x12

3
1.180340599 [[l + ] + 9.04[)89?95?5] -

123539942040

# iz the golden ratio

Result:
3621.091573...

3621.091573... result practically equal to the rest mass of double charmed Xi baryon
3621.40
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Alternative representations:

1222 12(5%x2%)  12(5% 9% x2F)

1.18034 (11 + + - -+ - -
2584 2xdxbhxB 2x4xbxBx10x12
123 <294 2+4 =

3
] + 9.G4G89?95?5DDDD] +

2%, 52 26,52
96 + 1.18034 | 10.04089795750000 + — + +
8 384 46 080

243
] +(2 sin(54 %))’

12 22 12 |'52 24'| 12 [52 92 26] 3
1.18034([1 + - : - + : : +9.04089705750000( +
2.4 2-4.6-8 2.4.6 8- 1012

123 <294 2+4 =
24 52 26 52 92 3
96 + (-2 cos(216°))° + 1.18034 | 10.04089795750000 + — + +
8 384 46 080

lZ 22 12 |'52 24] 12 [52 92 26] 3
1.18034([1 + - : - + : : +9.04089795750000 | +
2.4 2.4.6-8 2.4.6-8.10-12

123 -294 244" =

24 .52 26 g2
06 + 1.18034 | 10.04089795750000 + — + +
g8 384 46 080

92 3
] + (-2 sin(666 *)°

1.180340599(((((((1+(1°2%272)/(2%4) + (1°2*52%2/4) | (2*4*6*8) +
(1°2%5/2%972*D16) / (254%6*8*10%12))) + 9.0408979575)))))*8-11+1/golden ratio

Where 8 1s a Fibonacci number and 11 is a Lucas number

Input interpretation:
12x2%2 12x52x2*  12x5%x92x28

1.180340599 || 1
gg[[+24+2468+246810 12

] + 9.G4D89?95?5] 8-

11 + -
&

4 Is the gokden ratio

Result:
125.5466676...

125.5466676... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18
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Alternative representations:

1%x2% 1PEx2Y) 1P eadd)
+ -+ : — | +9.04089795750000| 8 -
2:4 2.4.6:8 2.4.6-8:10-12

1.18034 [[1 -
1

11 +

&

4 2%x5%2 326,5%.97 1
~11 +9.44272|10.04089795750000 + — + + P
8 384 46 080 2 5in(54 9

12 22 12 [52 24] 12 [52 92 26]
' : : - +9.04089705750000( 8 -

1.18034 (|1 + + -
[[ 2.4 2x4x6+8 2:4+6+8x10=12

1
11+- =
[

4 2%x52 26,52 .97 1
-11 +9.44272 | 10.04089795750000 + =+

384 = 46080 | 2cos216°)
1%x2% 1PEx2Y) 1P eadd)

' .04089795750000 |8 -
24+2458+24531912]+9 779 ]

1.18034 [[1 -
1

11 +

&

4 2%x5%2 326,5%.97 1
~11+9.44272|10.04089795750000 + o

384 46080 |  2sin666°)

(((1/(((1.180340599(((1+(1°2%2/2)/(2%4) + (1°2*5°2%214) / (2*4*6*8) +
(1°2%5/2%972%216) / (2%4*6%8*10%12))) + 9.0408979575)))))))"1/256

Input interpretation:

1
258 2 ,2 2 g2 2 e2 52 \

\ 1180340599 ((1+ L2 4 L8228 0020 ), 9.0408979575)
2 24 BB 24 Beg.10:12

Result:
0.988995804758...

0.988995804758.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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NS -7v5

=1- = (0.9991104684
J5 —p+1 1 e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

4*]og base 0.988995804758 (((1/(((1.180340599(((1+(172%2/2)/(2*4) +
(1°2%5/2%270) | (2*4%6*8) + (1°2*5°2%9/2%276) / (2*4*6*8*10%12))) +
9.0408979575))))))-5

Where 5 1s a Fibonacci number
Input interpretation:
4 logy ossoossnarss

1

Aocload . oEdoa 262}+9_G4G89?95?5}

-5

12,92
1.180340599 [(1 + §
24 2468 2468101

loggixiis the base=b logarithm

Result:
1019.000000...

1019 result practically equal to the rest mass of Phi meson 1019.445

Alternative representation:
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4 logn osscossnarseooon

1
2,52 13s2.2%)  12(52 92 . 30)
2x4  2x4%68  Zx4x6x8x10x12

1.18034 {(l+ 1 ]+9.U4ﬂ89?95?5!]ﬂm]]

1
4102[1 18034 (10 04089795 750000+ & 4 25252 28 - 52 .92 ]
: : + 14 4+
[ B 384 46080 ]

5=-5+

log(0.9889958047580000)

Series representations:

4 logy osseossnarssooon

1

12 22 12{52 24; 12{52 92 26}
118ﬂ34{(1+ 2 w4 2:4-6-8 2:4.6+8:10:12

w (-1 (-0.041146F
4 Tk R T

~ log(0.9889958047580000)

]+ 9.!]4!]89?95?50000]

1
4 logg ossoosenaTssoono 12(s2 .02 . 26 A

7 ] 22 4
1.18034[(1+12 5, et ]+9.u4n89?95?5nnuu]

4 2.4-6-8 2.4 6:.8-10-12
-5.0000000000000 - 361.49773082298 log(0.0588544) -
[

4,0000000000000 log(0.0588544) Z{—u.ulluu4195242mum“ Gik)
k=0 ;
-1k ‘3 i G.I-_.’-rn‘

for [Gi0) =0 and Gik) =

2(1+k)2+k) & 1+ ]

Now, we have:

Forx =2, p=1.180340599 and n= 0.2696763, we obtain:
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1.180340599(sqrt(1+2°2))* (((1+1/2% 1/3%274+3/8%5/2 1%2/8+15/48%45/231%2712)))

Input interpretation:

1.180340599 Y 1+ 2 [1 +3 2 = v

5y E ok
+ +
g8 21 48 231

1
3

Result:
728.1214778...

728.1214778... result practically equal to the Ramanujan expression 9° — 1 = 728

0.2696763(sqrt(14+2/°2)*(((2+3/10%2°5+3/8%21/45%279+15/48%231/585%2713)))

Input interpretation:

——: 3 3 21 15 231
0.2606763 Y 1+ 2° [2+— AP (VB bt 213]
10 8 a4 48 585
Result:
670.5955...
670.5955...

1.180340599(sqrt(1+2°2))* (((1+1/2% 1/3%274+3/8%5/2 1%2/8+15/48%45/231%2712)))
+670.5955

Input interpretation:

1.180340599 Y 1+ 2 [1+— U D gt ot sl eisgee
23 8 21 a8 231

Result:

1398.717...

1398.717... total result
We have also:

1.180340599(sqrt(1+2°2))* (((1+1/2% 1/3%274+3/8%5/2 1%2/8+15/48%45/231%2712)))
+670.5955-11

Where 11 is a Lucas number

Input interpretation:

—_————

1.180340599 4 1 + 22 [1 + i

3 5 g 15 45
2+§ —

1 1 12
e + —w — =2 |+ 6705055 -11
2 3 21 48 231
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Result:
1387.717...

1387.717... result practically equal to the rest mass of Sigma baryon 1387.2

And:

(((L/((((1.180340599(sqrt( 1+272))* (((1+1/2%1/3%2/4+3/8%5/2 1 %2/8+15/48*45/23 1 *
2712)))+670.5955)))))))*1/1024

Input interpretation:

1

1024 i =
| 2 Li, L gd 2.5 g, 15 45 12
\ 1.180340599 ¥ 1+2% (142 x -x2% + 2 x> x2% + 2 x -0 x2'%) + 670.5955

Result:
0.9920514131...

0.9929514131... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
143 405\/5_3—1 e
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢ (see Appendix)

1/8 log base 0.9929514131
(((CL/C(((1.180340599(sqrt(1+272))*(((1+1/2*1/3*274+3/8*5/21*2"8+15/48*45/23 1 *
2712)))+670.5955)))))))-Pi+1/golden ratio

Input interpretation:

1 1 1

- log, o
09020514121
8 L

1180340599  1+22 (1+ 1 1x2% 43 3,098 4+ B9, 48, 912) 4 670.5055
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.47644. .

125.47644... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18

Alternative representation:

é logp cozos1 , 1 : — . 1 _
1.18034 4 1+ 2° []_ i 22_3 n 38521'2 ¥ 1548452321 2 }+ 670.596 é
log 41 _ _
1 6-?'|:|.5-;~6-+1.1:9:32:4[1+3ﬁ—+1~E'{-'r'—é'31—+IEa_15_..4S ;31] s
—T+ =+

8 log(0.992951)

Series representations:

1 | 1 1
= 1080 222051 L
4 a2 12,
i 1.18034 y 1 + 22 [1+2—+ a3 XA KT | +670.596 g
23 g 21 48 231
1—1_1"‘[—1+ 1 _]k
o 570,506 4325 526 45 |
1 Ek:l I
g o 8 log(0.992951)
1 | 1 1
= 1080 oonos1 ==
8 o 2 2% | 3.5.28  15.45.312; I
1.180344 1+ 2 [1+;+ . ¥ i j+l5'?Cl.59I5
1 1

— i+ é logn oozos1
670.596 +325.626 V4 3 47 [

|

ol I P
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1 1 1
= logg eozes1 — T+ ; =

4 8 12
8 1.18034 v 1 + 22 |[1+2—+3 Bk yeAt s ok }+5?u.595

2x3 B 21 48 <231

1 1 1

- —m+ = logg ooost
i) 8
670.596 + 325.626 v 4 E e { 4r{ 2Jk

We have also:

1/10%((((1.180340599(sqre( 1+2°2))* (((14+1/2* 1/3%2/4+3/8*5/2 1 ¥2°8+15/48*45/23 1
*2112)))+670.5955)))))))

Input interpretation:
3 5 _, 15 45

1 1
—[1.18U34ﬂ599 ;T {1+—,»—,»2“+—x—f2 —,»—,.»2“]+5?u5955]
e g8 21 48 231

Result:
139.8717...

139.8717... result very near to the rest mass of Pion meson 139.57

Now, we have that:

Pi/A[(((1+1/4%3/2+(3/8)25(3/2)"2))]2 — Pi/A[(((1+1/4%(-1/2)+(3/8) 2%(-
172)"2))]"2

Input:

oG B) S axae (I (2))

Result:
8325 1

16384
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Decimal approximation:
1.596298757393495404675384897815055023861171585070663815894 ...

1.59629875739....
Property:

B325
16384

I1s a transcendental number

Alternative representations:
2 2 2
b BT 22 BT (1
T4 C[l'z 4+('5]2[§]2]2+ 4 c[1+2 4 (5]2(5]2]2

e BT 30 BT
6)T -3 iloen (155 (5]T)
OIS I
'icc’s_l['l*[l_214+(_ ]Z[g T*icas_l[_l}[l+234+(; [SJT

+

Series representations:
=1

1 3 (3¢ (3 1 1 3¢y 12 83, —
—[1+ +[— [—J }T——[1+— +[— [—— ]}T:—
4 4.2 18/ \2 4 4.2 \8 2 4096
1 3 32 1342 1 1 32 143y
—[1+—+[— [—] }T——[1+—_+(—] [—— ]}T:
4 4.2 \8J A2 4 2 \B 2
333 (- l}k 51—2k 239—1—2.’{ [51+ k —4 2391-&2.’{}
B 4096 (1 +2k)

N

Lis)
il

k=0

1 3 (3232 1 1 31 1y%y?
TR 1) T 5,
4 4.2 a8 2 4 4.2 a8 2

147 1 2 1
8325 B, [_E [1+2k T 3+4k}

16384

Integral representations:
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51,[“432+[§T[;JET”_}¢[1+_412+(3J( ﬁz” igsijﬂ“ i i
A N e e R H R =t

1 3 312 (3,2 1 1 3¢¢ 1¢32 8325 pw 1
—[1+ +[—} [—J .FI'——[].-I-— +(—] (——]] m= dt
4 4.2 \8) \2 4 4x2 \8 2 8192 Jo 142

And, we have:

1073 * ((PI/A[(((1+1/4%3/2-+(3/8)"2%(3/2)"2))]"2 — Pi/A[(((1+1/4*(-1/2)+(3/8)"2*(-
1/2)"2))]2))))-76+11+4

Where 4, 11 and 76 are Lucas numbers

Input:

0 (3 (14355 +(6) G -3+ 3+ (5 (5] )-704m1
Result:

1040625~
2048

Decimal approximation:
1535.298757393405404675384897815055023861171585070663815894. ..

1535.2987573... result practically equal to the rest mass of Xi baryon 1535

Property:
1040625 x
-61+ I1s a transcendental number

2048

Alternate form:
10406257 - 124928

2048

[1+3_41213(§]2(_é]2]2 ] 76+11 +4 =
6]+ bz G GI))

95

5f1 3 3427342 1
10 [— [l+ +[—] (—] T— =
4 2 8 2 4

1

2



o BT 20 AT oo
O SR [ Rt 1))
oo BT 205G e

J (&) 5= nlte gz GIT)

Series representations:

R [ Tt (67 s

1040625 &, (-1

-61 + 2‘
512 1+2k

k=0

e BB 2 T e

"_}:"_ 333 [_ l-rk 54—2k 239—1—2k [51+2k _4 2391+2k}

B _
+2‘ 512(1+2k)
k=0

[ RPN SRS

14k 1 2 1}
1':'4':'5252.?:0[_;} [1+2k o 144 k kS 3+4k}

2048

-61 +

Integral representations:

ST SR [67) ER

1040625 1
—61+—[ V1-t? at
512 %

o BRI 20e GTATT ene-
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31 3 3427342 1 1 3 14242
10 [— [l+ +[—] (—] }T——[1+— +(— (——]] }T]—?5+11+4:
4 4.2 \8/ \2 4 4.2 \8 2
1040625 e 1
61+ ["—
1024 Jo 1442

dt

Now, we have that:

2*log base 0.992719015845 (1/((PI/A[((1+1/4%3/2+(3/8)"2*(3/2)"2))]*2 —
Pi/A[(1+1/4%(-1/2)+(3/8) 2*(-1/2)"2))"2)))))-Pi+1/golden ratio

Input interpretation:

1 1
2 logg coz71e015845 =
1 1 3 312 F2EYe g 1 1 332 11232
el S RS e e S H Rl #
logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.4764413. ..

125.4764413... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Alternative representation:

1
21020.@92?190158450000[1 F ) ]
Sl R R e dlada CP o e
2log : .1 ]
1 1 [-in-:l—ﬂ4+e-%13c§ff+in¢1+ AT
T+~ =—-T+— + = =
i log(0.9927190158450000)

Series representations:
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1
1
2 UEU.M?INISS%DDDU[i 1+_+ ]2 ]z]zﬂ-_i 1+——+ ]2 ]2]2 ]

16384
s {_nk{ 1+ 8905 1

1 =1 I
¢ " 10g(0.9927190158450000)

B3lGm

1
T+ — =
¢

2logu.mnmlss4m°°[i ]2 ]“]’w—l— Lé=l ]2 ﬂz ]

1 1.0000000000000
T4 = ~ 1.0000000000000 7 —
P ¢
16384
273, 58814ﬂ5995?lcg[ ]_
325;:
384y & L
2.0000000000000 lcg[ ] " (-0.0072809841550000)" Gik)
it k=0 _
i i ~=1* k LI (o e A R
for|Giy=0and Gtk = ———— + —
21 +k)i2 +k) = 1+7

Now, we have:

Forx =2, p=1.180340599 and mn= 0.2696763, we obtain:

((1.180340599))/(((1-2/2)10.25)) * (1-(1/8)*(2°2)/(1-
DAD)H(1A2%572)/ (2% 4% 6*8)*(((212)/(1-272)))2

Input interpretation:
1.180340599 1 & 12 x52 [22 ﬁ

1-- +
[1-2%)"2 Ely1_23 2x4x6x8|1-22

Result:

0.813276... -
0.813276... ¢
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Polar coordinates:
r=1.15015 , 8=-45°

1.15015

((((0.2696763))%2))/(((1-272)"1.25)) * (1-(9/24)*(2°2)/(1-
2A2)H(3A2ETA2)/(4%6%8%10)*((272)/(1-2°2)))"2

Input interpretation:

0.2696763 2 9 22 32 72 22 2]
[1_22]1.25 24 1_22+4 |5 S lD[l_EZ
Result:
-0.184336... +
0.184336... i

Polar coordinates:
r=0.260691

0.260691

#=135"°

)

From the sum of the two radii, we obtain:
(1.15015+0.260691)

Input interpretation:
1.15015 + 0.260691

Result:
1.410841

1.410841

We note that:
sqrt2
Input:

y 2

Decimal approximation:
1.414213562373095048801688724209698078569671875376948073176...

1.4142135623...
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Thence:

(1.15015+0.260691) = 1.410841 ~ V2 = 1.41421356237309
From which:

1/(1.15015+0.260691)

Input interpretation:
1

1.15015 + 0.260691

Result:
0.708797093364879520302026238250802181110415702407287568195...

0.70879709336...
1/(sqrt2)
Input:

1

V2

Decimal approximation:
0.707106781186547524400844362104849039284835937688474036588...

0.70710678118....
And:
(((1/(1.15015+0.260691))))"2

Input interpretation:

1 2
[ 1.15015 + 0.260691 ]

Result:
0.502393319562501748462106104267456205986653139799080740229. ..

0.5023933...= 1/2
From Wikipedia

Those particles with half-integer spins, such as 1/2, 3/2, 5/2, are known as fermions,

while those particles with integer spins, such as 0, 1, 2, are known as bosons. Note
that (1/V2)* = 1/2
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Possible closed forms:

15503979 s
cnt[cut(— D = 0.502393319562501727715
5254135

311731328~ T
———————— = 0.502393319562501748498329
19409334937

055 + 787 m - 320 #° i
= 0.50239331956250174832115
3(15- 127z + 57 x%)

I

root of 77473 x% +25212x° -10209 x + 671 near x = 0.159917 =~
0.502393319562501748400508

F

root of 2859 x* +4935x% - 21 x% +5706 x - 934 near x = 0.159917 | =
0.502393319562501748470702

root of 8497 x* + 64098 x° + 22678 x — 28649 near x = 0.502393
0.50239331956250174846 15068

-

x| root of 1115x° +1213x% +27x% +876 x2 - 209 x+ 10 near x = 0.159917 =~
0.5023933195625017484 15488

657 + 78w —17n-1427%2 4+ 21742 B
T = 0.502393319562501 748455744
T

1

root of 28649 x° — 22678 x° — 64008 x — 8497 near x = 1.99047
0.502303319562501 7484615068

root of 4253 x* - 2602 x® - 4894 x* + 1356 x + 613 near x = 0.502393 =
0.502393319562501748470730

1

root of 613 x* + 1356 x° - 4894 x* — 2602 x +4253 near x = 1.99047
0.502393319562501748470730

root of 876x° +1052 x* +671x° + 1469 x° + 36 x -569 near x = 0.502393 | =
0.5023933195625017484610203

1
é(-ah?f-mf-zg l4+e -27V1+e° +36m+38a° -

24/ 1+7 -59y 1+7° ] = 0.5023933195625017484505606
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4 y a
¢ 21 Te 3 217 21 526/21-422e)21

= 0.50239331956250174828302

31/21

sin (e m) (—cosie m)~ 7

737 — 255 ¢ + 678 &2

G el iRy = 0.5023933195625017484605685
+ e+ e

(((1/(1.15015+0.260691)))*1/32

Input interpretation:
|
1

32||

\ L.15015+ 0.260691

Result:
0.98930183...

0.98930183... result practically equal to the dilaton value 0.989117352243 = ¢
(see Appendix)

And:
4 log base 0.98930183 (((1/(1.15015+0.260691))))-Pi+1/golden ratio
Input interpretation:

) 1
4lo [ ]_ ¢
B0.98930183| 1 15015 + 0.260601) ¢

loggixiis the base=b logarithm
# iz the golden ratio
Result:
125.477...

125.477... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18

Alternative representation:
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1
" [ 1 ]_H+£__+£+M
80989302\ 7 15015 + 0.260691 ¢ ¢ log0.989302)
Series representations:
w0 (-1F (-0.201203F
e (] AP R e
o T i T
B0o89302( 1 15015 +0.260691) " 9 ¢ 10g(0.989302)
41 [ ! } :
D —_ e
B0.685302| 1 15015 +0.260691) ¢

1 -
5" 371.896 log(0.708797) - 4 log(0.708797) ) (-0.0106982)" Gik)
k=0

Tl il 'i.\_i..! [ b |
| FA ! & 41 G 1

4 log base 0.98930183 (((1/(1.15015+0.260691))))+2Pi+1/golden ratio

Input interpretation:

1 1
4 1o ( J ? ¢
Z0.98930183 1.15015 + 0.260691 +2+ o

loggixis the base- b logarithm

# iz the golden ratio
Result:
134.901...

134.901... result very near to the rest mass of Pion meson 134.9766

Alternative representation:

=
1 J 1 1 410g[ 1.411::34}

+27+ - =27+ — 4
1.15015 + 0.260691 ¢ log(0.989302)

4 logp ogesnz [

Series representations:
-1 (-0.291203f
e

+2m7- &

1 1
& log(0.989302)

1.15015 + 0.260691

1

}+2n+

41lo En.psgznz[
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1
[1.15(]15 +0.260691

4 ]'UEU.QSWUE ]+2 T+ ; =

'1 [14])

; +27 - 371.896 log(0.708797) - 4 10g(0.708797) } (-0.0106982)" Gik)
k=0

(-1 k k=1 G- + k)
for

I.’_?rfCH—Iiiland—+lf_?-f.f':|—lI -
2(1+ky2 +k) T 1+7

Now, we have that:

Forx =2, p=1.180340599 and mn= 0.2696763, we obtain:

1.180340599/(sqrt(1-2°2))*((((1-2/6*(274)/(1-2°4)+3/8 * 12/21 * (2*4)/(1-
274))"2))))

Input interpretation:
1.180340599 2 ¥ 3 1ap 2 ]ﬂ]

b S5
5y1—24 B a1 I

y O o

Result:
- 1.089919261... ¢

Polar coordinates:
r = 1.08992 radius), &= -90° (angle)

1.08992

4%0.2696763/(sqrt(1-2°2))*((((1-2/6*(274)/(1-274)+3/8 * 12/45 * (2°4)/(1-
2°4))"2))))

Input interpretation:
0.2696763 2 2% o gy 2 ﬁ

_—. +— L
5y1—24 8 45 I

b

122

104



Result:
- 0.9150872. .. ;

Polar coordinates:
r=0.915087 (radiu

1s), 8=-90°
0.915087

We know that o’ is the Regge slope (string tension). With regard the Omega mesons,
the values are:

w | 6| m, g =0 — 60 | 0.910 - 0.918
wiws | 543 | myq=255—1390 | 0.988 — 1.18

wiws | 543 | my g =240 — 345 | 0.937 — 1.000

(1.08992+0.915087)

Input interpretation:
1.08992 + 0.915087

Result:
2.005007

2.005007 = 2 result very near to the graviton spin (boson)

(1.08992+0.915087)"7-Pi-golden ratio

Input interpretation:
(1.08992 +0.915087)" —x —¢

# iz the golden ratio
Result:
125.500426090124567272398502090450016488776210644208191313168...

125.5004269... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18
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Alternative representations:
(1.08992 +0.915087) —r—¢ = —r + 2 cos(216 ) + 2.005017

(1.08992 + 0.915087)" —x —¢ = —180° + 2 cos(216 %) + 2.005017

(1.08992 + 0.915087) -1~ = —1 — 2 cus[g] +2.005017

Series representations:

LIl o
(1.08992 +0.915087) —n—¢ = 130.26 —p—4
N R =47, 1+2k
k=0
@ ok
(1.08992 + 0.915087) —x—¢ = 132.26 -6 — 2 L
)
k=1
k

= 2k 6450k
(1.08992 +0.915087)" —r —¢ = 130.26 ¢ - 5 Bl i

= )

Integral representations:
1

Tat™

(1.08992 + 0.915087)7 — 7 — ¢ = 130.26 — ¢ — 2 f‘” dqt
Jo

i R
(1.08992 +D.91508?}?—fr—¢ =130.26 -p -4 I 1- dt
Jo

o0 Sil'l[“'
t

(1.08992 + 0.915087)7 —x— ¢ = 130.26 — ¢ - zj
i

(((1/In((((1.08992+0.915087)"7-Pi-golden ratio))))))"1/128

Input interpretation:
| 1
128
\J log((1.08992 + 0.915087)" - — ¢}
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Result:
0.98776820. ..

0.98776820... result very near to the dilaton value 0.989117352243 = ¢ (see
Appendix)

Page 152

1/(8+4+1)-176/(3(8+4+3))-216/(5(8+4+5))-376/(7(8+4+7))

Input:
1 15 28 3%
B+4+1 3(B+4+3) 5iB+4+5 TViB+4+7)

Exact result:
8173457

1322685

Decimal approximation:
-6.17944332928853052692061979987676582103826685870029523280...

-6.179443329...

21(((1/(8+4+1)-176/(3(8+4+3))-276/(5(8+4+5))-376/(7(8+4+7)))))-3-golden ratio
Where 3 and 21 are Fibonacci numbers
Input:

1 18 28 g5
B+4+1 3(B+4+3) 5B+4+5 ViB+4+7)

= 3—¢

# iz the golden ratio
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Result:
7984502

62985

Decimal approximation:
125.1502759263092462171284289630464441240832948529004370267...

125.1502759... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternate forms:
15906019 - 6298545

125970

7984502 -62985¢
62985

TR

15906019

125970 2

Alternative representations:

1 16 26 35
-21 —3—41::

8+4+1 3@B+4+3) 5@B+4+5 7T@8+4+7)

1. 1F 2% §f :
-3-21|—-—-— - — |- 2sn(547)
13 45 85 133

1 16 bl g8
~21 " - - I -
B+4+1 3B+4+3) 5B+4+5 ViB+4+7)
1 15 26 36
-3+2c08216%-21|— - — = — - —
13 45 B85 133

1 1" 78 g8
-21 - - - -3-0=
B+4+1 3B+4+3) 5@8+4+5 TEB+4+7

6 b 3
-3-21 [i - il - 2 - 3—]+ 2 sin(666 7)
13 45 B85 133
21(((1/(8+4+1)-176/(3(8+4+3))-276/(5(8+4+5))-376/(7(8+4+7)))))+5
Input:
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1 18 25 11 s
B+4+1 3(B+4+3) 5B+4+5 ?[3+4+?}+

-21

Exact result:
8488 382

62985

Decimal approximation:
134.7683099150591410653330157974120822418036040327061998888...

134.7683099... result very near to the rest mass of Pion meson 134.9766

An example of Ramanujan mathematics applied to the physics
From:

Comments on Global Symmetries, Anomalies,
and Duality in (2 + 1)d
Francesco Benini, Po-Shen Hsin, and Nathan Seiberg

https://arxiv.org/abs/1702.07035v2
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well-defined field strength of the 7(1)/Z bundle. Then the correlation between the two

bundles is expressed by the fact that

F Ny v N
| -w.é"w = wtzN'f /
2 d

3 mod D (2.12)

for some class -ué‘m € H*(My,Zy). Such a class is the obstruction to lift a U(N;)/Zy
bundle to a U/(Ny) bundle.

Now consider a general bundle for the group in (2.2). The PSU(N) bundle associated
to the dynamical fields is correlated with the U(Ny)/Zy bundle such that their Stiefel-
Whitney classes are equal: w; (PSU(N)) = wéw}. Therefore the dependence on the bulk
fields is completely fixed by the classical U{Ny)/Zy background. Such a dependence is
described by

Sisigen = 2t [ [ kPws") L Pwi”) J P
LM

o . b Al 2.13
N 2 N, 2 | Digs (2.13)

The integral 1s on a closed spin four-manifold M, and P is the Pontryagin square operation
[61,62] such that 'P(uﬂéN}]/Q € H*( My, Zy), ete. (for more details see [60] and references
therein). We say that e*“smom captures the phase dependence of the partition function on
the bulk extension of the U{N)/Zy bundle, in the sense that given two different extensions

Sanem is the relative phase of the

one can glue them into a closed manifold M4 and then e*
two partition functions.

If we choose J € DZ, then we can substitute the square of (2.12) into (2.13) to

obtain'®
J— Nk Pwd")) J—NiL Plws! 3 e e _
‘ f

which 1s well-defined modulo 27. From this expression it 1s clear that if we can solve the

iS5,

constraints in (2.3), then e*”snom = 1 and there is no anomaly. On the other hand, it is

We have that:

F Ny v N (x
e fwéh}—k—wgh-"] mod D

LeZ;, JIENE¥Z, J-NLeNZ; JEENL.

(1+2) mod 2

Input:
i1+2ymod2
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Result:

x/(2Pi) = 1

Input:
X

ey
2m

Plot:

Alternate form:
X

Er l —= |:|

2m

Solution:

XxX=2m

Thence:

F=2n
; ) E PwsY) L Pi')  J F?
'r:’rl.num — 4T — N 5 — = = 3. DE =

u .-"L-"'[1 o i _||' Hﬂ_

2Pi integrate [-1-3+6/4*((2Pi)*2)* 1/((8Pi*2))]x

Indefinite integral:
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. 6 (2 m? 13 7 x?
2;r(—1—3+ xdx = - a

4(8 %)

Plot:

(% from=1.2t01.2)

Forx=1:
-(137)/4

Input:
1
-=(13m
2 m

Exact result:
13

4
Decimal approximation:
~10.2101761241668280250035909956583843736408005479690939181...

-10.210176124...

Property:
137,
= T 15 a transcendental number

Alternative representations:

1 2340¢°
-——{l3m=-
4

: 13 o 1 1
—4[ m) = 2 rlog(—1})

l[13 ) > Gl o
= =—-—cos (-
R

Series representations:

l I.U" [_l}k
-= [lBII’}:—l:iL

4 1+2k
k=0
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© 13[ l}k 1195—1—2.1: [51+2k _4 2391+2k}

1
-—il3m =
1+2k

k=0

W

wl

2 1 J
"1+4k  3+4k

L a3
g

Integral representations:

1 "1
-—[13n}=-1aj V1-t% dt
4 0
1 13 1
—— [13;r}=——]
2 Jo

4

1
dt
! i I

[13 ) = 13 L dt
T
2 0 1+E'2

And:
J — Nk Puuu*‘”}Jr J—N¢L Plu

J N
az }dtar[ r) ;

oy
..2 J.I\;r J.;\I f

Sannim = 2w / [ - 7 2
o+ My N? 2 N I

2Pi integrate [(6-4)/4+(6-3)+6/2]x

Indefinite integral:
6 137 x°

6-4
§ HJ (_ +(6-3)+ _de’x - “onstant
4 2 2

(6 -4 6
2;rj[— +(6-3)+ 5]1‘;{1‘3 constant + 20.4204 x°

Plot:

[ from=1.2t01.2)

-0.5

-1.0
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Forx=1:

(13 )2

Input:
JEL;

2

Decimal approximation:
20.42035224833365605000718199131676874728160109593818783633...

20.420352248333656....

Property:
13x .
—— Is a transcendental number

Alternative representations:

13

— =1170"=

2

13~ 13 ——
—_— . — 0 =
2 g HRE
13x

— =13 Eiy

2

Series representations:

13 < s
il =26
2 Z1+2k

131 ® 26 [_l}k 1195—1—2.’( [51+2k —4 2391+2k}
iz T 1+2k

k=0

13= 13 & lr 1 2 1
R
2 2 it 4) V1+2k 1+4k 3+4k

Integral representations:
13 :
—T wap (lﬂfl-tz dt

2 Jo
13~ “1 1
—.—13( — dt
2 =0 ’u'll—fz
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From the following formula, regarding a(n), the coefficients of the 'Sth order' mock
theta function ¥, (q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5”(1/4)*sqrt(n)) for n =52, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(52/15)) / (2*57(1/4)*sqrt(52))

Input:
—
EXp|r \If % ]

2V5 V52

# iz the golden ratio

Exact result:

—

|
-1

‘-,'II 13

fz W 13/15 nm

435

Decimal approximation:
20.46681073916595247272459931777487787069906598846265844404...

20.4668107391659.....

Property:

f |
G2V 13/15 o llli
13

is a transcendental number
445

Alternate forms:
1 /1 [c} 24 13/15
Zd —[5¢45 Yy
aV 131:3{ +VY5) e

\'llll 2_16 [l " "."'g] &2 y 13/15 &

4V5
Series representations:
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1K (-3) 3oz [ 55* () -z 5*
ﬁexp[ﬂ f%] Exp[;r\"'EEELD i i! = Efd;.‘ ':h.kki! 1" &y

2V5 V52 z -1F E]kqsz-z.jf‘zu
k=0

for not ((zgeR and —es< zg < 0))

V¢ exp[;r 52 ]

15

25 V52
k (52 k k{1
arg(¢ - x) arg{ls x} \{{_N 1) [15_x} i {_2}1:
exp(ur{—”exp mexplim g x Z i
T k=0 1
k k ok 1
o (-1 (¢ —x)" x [—z}k
k=0 ki
k k& 1
245 Exp[lﬂlw”i[_h (52 -x)" x {_2}k for e B antxe
2 e k! o

' exp[;r = ]

15
= =
2vV5 V52
1 52 k
lzlmgl} —z.:.]HZnJ] 1x2{1+lalg{ -z,;,]uzml] o (-1 [ E}k{E —E-'u} Zn

exXp ;r[ J

o k=0

[ 1 ]_llllz -k -1/ 2 |arg(52-zn 2 mi|+1) 2 [ar gld-=n W2 7))

=l %

ki

@ (-1f(-7) @-20 5"
k1

w 1 (-1) 52-z0) z°

,-"Iill Eﬁz |
T k!

k=0

Thence, we obtain the following mathematical connection:

2”[(5;4 +(6-3)+ é];vcr.:!’;vc ~ constant + 20.4204 x”
” 2 =~ 20.4204...=
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f |
I|:“.'2 Y 1315 & &
13

= 4V5 —20.46681.....

These results are very near also to the black hole entropy 20.5520, that is the log of
842609326. Indeed:

log(842609326) =20.552013975... (see Appendix)

Further, from this result, we can to obtain:
7((((sqrt(golden ratio) * exp(Pi*sqrt(52/15)) / (2*5*(1/4)*sqrt(52))))))-18

Where 7 and 18 are Lucas numbers

Input:
o
EXp ”\I'I % ]
7We i i C
2v'5 ¥/52

# iz the golden ratio

Exact result:

—

| T |
Fe2V1315 0 [ 8
13
- 18

4y5

Decimal approximation:
125.2676751741616673090721952244241450948934619192386091083...

125.267675174... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Property:

| |
72V1315 0 [ &
13

-18 + Z is a transcendental number
445
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Alternate forms:

7 1 [5+£] AV _qg

4 130
7 1 [1+\‘,-'§} ‘,21.;' 12/15 «
\ 26 g
" - 18
445
1 | e
= [? 53/4 25[1”"?] SV 15T g3

Series representations:

5 g 52
L B 15 w (-1)f [—é}k [52—2.;.}“‘25"‘ a4
Z - 18 = [-180 1 +7 5
25 V52 s k!
ki 1y y52 __ ¥ -k T R
ex \;Z_i[_l} [_z}k[w Z':'} el L [ 2jk P —%0) % /
RN k! k! /
k=0 k=0
o [—l}k 2 [SE—ZD}k Zak
[ID 2‘ [ 2}5: for not ((zpeR and —a< Zg¢
k! '
k=0
Vo [ 32
i exp[fr 15} arg(52 -1y & [_l}k [52_x}k v [_El}k
) - —1a|:uexp[m{ - J]E‘: T "

2Y5 V52

arg{% —x}

2

Jx

. arg(p —x
7 x 534 Exp(m{M
2m

J] exp|m exp[z T

o, ¥ (2 -xf ot () Yo c1Fe-nf ot ()|
k! k! /
k=0 k=0

o [—l]lk 52 —:Jr:}k x* [_El}k
k1

argis2 - x}”

[ID exp[z ;r{
2m
k=0

forix e R and x

118



—

7V ¢ exp \f
15 1 yH2laeB32-2 2 m] _y5 |aigisz-zpyizm)
~18= (=] z" P

i = [u]
2Y5 52 %

+

K!

3 1 k -k
1 yU2lagisz-zgi2ml )5 [arg{S2—=q {2 m) i -1y [—EL (52 —=n) 3
_180 | — g ¥
g

k=0

1/2 algl:——zc,]fETT 12 1+|=ug 5h—3|:|l|‘:2T'|l|
7 534exp [ ] | Jz.;, l: | I: |
2

7 —

'_LE‘ [— 1'|' [ }k [ ZDP ZD [ 1 Jl_l'z lﬂlg':w‘ﬁ—ZD ].-'-:2 .IT:'J zl-'lz lﬂlg':wﬂ—zﬂ Wiz -'T:'J
1 zl:l a

k=0
@ (-1 (- 2) 6 -20) EE.”‘

k!

@ (-1 (-7), 62 -z0) 55"

10 L T

k=0

And:
7((((sqrt(golden ratio) * exp(Pi*sqrt(52/15)) / (2*5™(1/4)*sqrt(52))))))-4
Where 7 and 4 are Lucas numbers

Input:

|55

fro o
Exp[ ?5 ]
o il . | W

i I8

2v5 V52

#is the golden ratio

Exact result:

A R
7 &2 y13/15 7 | &

13
-4

4375

Decimal approximation:
139.2676751741616673090721952244241450948934619192386091083...

139.267675174... result very near to the rest mass of Pion meson 139.57
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Property:
W 13/15 & -3

7 &>
13

-4 4 is a transcendental number

435

Alternate forms:

7 L[5+\E] AV,

4\ 130
7 {1 [1_'_@} f21,||' 13/15
26 4
: 4
435
1 : e
= [? 534 25[1+\/E} FVDaE —EDSD]

Series representations:

?\"'E EK]_][II’ f %

w (-1 (-7), 62-20) "

py ~4=|-40)" : R
2V5 52 e k!
ki 1y (52 __ ¥ % ik [ 1] . W
. (1 [_2}.!:[15 z.;.} Zg | & (1) [ 2’;.; (¢ —Z0)" Zp /
exp|ry 2o L i = /
k=0 ) k=0 :
1
2 for not (|( o & R .:-||'|.| —oo= I s |

@ (-1 (-1) 52-20f z*
10 =
: !

=0

IV ¢ explx j 22
13 arg(52 - x)
-4 =|-40 exp(ur{—”

2Y5 52 2m o k!
]-J;

w0 [—1}*‘[%—xkx*[—51}k o [—l}kup—x}*‘x““[—é}k ;

k1 k1 /

k=0 k=0
w (152 -xfx* [-51 }k ]

rocfr 22520 5 2

w (-1 (52 -x) x7 (- 7],

+

arg{% —x}

7 x5 exp(z T {ﬂ—rgw’ =
2

2

J] exp|m exp[z T

2

for (2 R and U
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Ve exp[;r 22

15 ] 1 U2 laugid2-2g M2 ] _yy5)aig(s2-24 iz m)
-4 = By

23V5 V52 %o
k 1 k =k
1 W2 l2egl32-2g N2 M]3 |aigi52-2g iz )] -1y {_E}k (52 -z0)" %
-40( ) & 2 k! ¥
%o k=0 ’
Y2 |arg{ 22z |f2m)| 12(14]ar 22z )fzm|)
?534exp[]l ]IU€131 ]J
Zp

1) (52 _g ok . .
w (1) {_Z}k[IS ZD} %o (i}l-'zlmgm_zﬂ)"‘znu Z1.-'2 |argig—zn W2 m]
k! ?

k=0 %o
o (-1)% (- i J i — 2z ) z;.“

k!

o = l]l { }k [EE—ZD}k Zn_k

10 Z T

k=0

Appendix

From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014

ce. The U trajectory: The left side of fipure (15) depicts the W trajectory. Here we nse
the states J/W(15)(3097)1 ),L'El|'1Jf:"}('3z':-1[]]l+Jr and 'Q[IHTTD] ~~. Since no J = 3 state has

heen observed, we nse three states with .JJ = 1, but with inereasing orbital angular momentum
(L=10,1,2) and do the fit 1o L nstead ol J. To give an idea o [ Lhe shifls o omass involved,
the JFC = 2+ state y.o has a mass of 3556 MeV, and the JF€ = 37 state is expected to

lie 30 — 60 MeV above the ¥(3770)[23].
The best linear fit 1s
=0.418. a = —4.04

with )('E? = 3.41 x 10™*, but the optimal fit is far from the linear, with endpoint masses in the
range of the constituent ¢ quark mass:

me= 1500 A =0070 2 =000

with %, = 5 x 1077 (x2,/x? = 0.002). Aside from the improvement in x?, by adding the
mass we also get a value for the slope (and to a lesser extent, the intercept) that is much
closer to that obtained in fits for the light meson trajectories.

where o’ is the Regge slope (string tension)
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We know also that:
w | 6| My /g =0 — 60 | 0.910 —0.918
wiwy | 5+3 | myq=255—1390 | 0.988 — 1.18

wiws | 543 | my g =240 — 345 | 0.937 — 1.000

The average of the various Regge slope of Omega mesons are:
1/7#(0.979 +0.910 + 0.918 + 0.988 + 0.937 + 1.18 +1) = 0.987428571

result very near to the value of dilaton and to the solution 0.987516007... of the
above expression.

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index ng = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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Henep

Sy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
64038 + 92Y) — €™V — 94 4 4372V 1 oe _64{(1 + VD2 + (1 - VD).
Henep
£™V32 = 2508051.0032
Apain
Gar = (6 + V37T)1.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V p 21 443720 VI .. = 64{(6 + V37)} + (6 — V3T)6}.
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

: z - s (50vm\~ (5_vm
B4(g3 | g2 = VB 24| 4372V | —64 kio | 7_,;f
- & i
Henee
S
oTV38 _ 04501957751.00000082 . . . .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

From the following vacuum equations:
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3% p2 : s oy
Teved — _FE 7 —28-p)C+28:"¢
TE

¢

c ' 2 girl ; Yol ¥ 10
K (p +1 - e )e—“”—-ﬂ” +2F)
16K e 2€ -

hg :') _"“'!' )
i 2.4 : - “FE — 9B C+28% ¢
(‘41)2 B i ( —p+ E e 208 pPIC+28g @

we have obtained, from the results almost equals of the equations, putting

4096« ™Y * instead of

‘ alp)
E,—Q(S—p)c—f—gﬁﬁj @

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, ¢ and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and Sz = 1/2:

e~ 6C+d = 4096 V18

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

For

exp((-Pi*sqrt(18)) we obtain:

Input:

"

Exp[—rr \,." 18 ]

Exact result:

a3y 2
e

Decimal approximation:
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1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°

Property:

ayIr.
¢ 7" * 7 isatranscendental number

Series representations:

_ = a0k (1)
-n+ 18 -mV 1T L 17 {kl
£ = ¢

_Jll ["?k]

k=0

TV IE exp[ n\," 17 Z‘

m Z:?;,:, Ress_

1
gx

A7 r[-E1 — s)T(s)
2vn

-my 18
"Rl exp[—

Now, we have the following calculations:

e~6C*+® = 4096e V18

e ™18 = 1 6272016... * 10°
from which:
_L_o6C+¢ = 1.6272016... * 10

4096

0.000244140625 e ~6C+® = ¢=™V18 = 1 6272016... * 10

Now:
In ( —W_) —13.328648814475 = —1\/18
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And:

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = ¢—mV18

Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc+gp _ 1 o—TV18
0.000244140625 0.000244140625

e~%C*+? = (.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

exp| —» 18
p[ 718 | 0.000244140625

Result:

0.00666501785...

0.00666501785...
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Series representations:

exp(-rV 18 o g L
k=0
ro i 1k 13
exp(-xV 18 | e [_ 12) [_E}k
k=0
Sl v'ﬁ] mrilg Resh_%” 177% r[—é - s} F[s}]
——————— = 4096 exp|- —
0.000244141 24
Now:
e %C*¢ = 0.0066650177536
' 1
EXP[_}”‘f 18] 0.000244140625 —
-tv 18 1
0.000244140625
=0.00666501785...
From:
In(0.00666501784619)

Input interpretation:

log(0.00666501784619)

Result:

-5.010882647757...

-5.010882647757...
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Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = logia) log,(0.006665017846190000)

log(0.006665017846190000) = -Li1(0.993334982153810000)

Series representations:

log(0.006665017846190000) = -

@ (~1y* (-0.993334982153810000)*

k=1 k

arg(0.006665017846190000 - x)

log(0.006665017846190000) = zml 5
I

= (_1y* (0.006665017846190000 — x)* x*
log(x) - 2‘ i

k=1

arg(0.006665017846190000 - =)

log(0.006665017846190000) = { >
Fiy
arg(0.006665017846190000 — z)

logi(zg) + 3 log(zg) -
T

i (—1/* (0.006665017846190000 — 2o z5°

k=1 k

Integral representation:

000666501 7846190000 1
log(0.006665017846190000) = J -
1

In conclusion:

—6C + ¢ = —5.010882647757 ...

and for C = 1, we obtain:
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¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:

€

J(¢—1)J§—¢+1=1

— Y ~ (0.9568666373
1+ © 3
e— T
1+ )
e T
1+
1+...
e-;h/E
=1- = (0.9991104684
e—27r\/§
1+ e—37r\/§
1+ e—4/h/§
1+
1+...

(http://www.bitman.name/math/article/102/109/)

Also performing the 512" root of the inverse value of the Pion meson rest mass

139.57, we obtain:

((1/(139.57)*/512

Input interpretation:

—

| 1

512|

\ 139.57

Result:
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0.990400732708644027550073755713301415460732796178555551684 ...

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢ and to
the value of the following Rogers-Ramanujan continued fraction:

e_% e ™
\/g =1- e_z”‘/g =~ (0.9991104684
1+3 ¢5\/5_3—1 1o
e—47r~/§
1+
1+...

From:
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Generalized dilaton—axion models of inflation, de Sitter vacua and

spontaneous SUSY breaking in supergravity
Yermek Aldabergenov, Auttakit Chatrabhuti, Sergei V. Ketov

Table 1 The predictions for the inflationary parameters (n,. r), and the values of ¢ at the horizon crossing (g; ) and at the end of inflation (g ). in
the case 3 < & < a, with both signs of ). The & parameter is taken to be integer, except of the upper limit e = (7 + V33)/2

o 3 4 5 (3] s
sgnc) — + — +/— + — —
As 0.9650 0.9649 0.9640 0.9639 0.9634 0.9637 0.9632
r 0.0035 0.0010 0.0013 0.0007 0.0005 0.0004 0.0003
— K 5.3529 3.5542 3.9899 3.2657 3.0215 2.7427 2.5674
—K@ ¢ 0.9402 0.7426 0.8067 0.7163 0.6935 0.6488 0.6276
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Gravitational waves from walking technicolor

Kohtaroh Miura, Hiroshi Ohki, Saeko Otani and Koichi Yamawaki
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The phase transition dynamics is modified via the shift of (Qfg/'Nf)(sD)Q - (Amg)? +
(2fa/Ny)(s?)? in m.f! with finite Am.. The details of the mass spectra at one loop with
(Am;)? are summarized in appendix A. Using eq. (4.18), the total effective potential

becomes,
oo oa o MR g MA(SY, Ay, Ame,T) 3
Vorls ™, Amy,, Ams, 1 )= 6172 M ls . Amp, Amg, 1) kln ;.L% _ _E .
\ GW
B s 2 /.0 12 - ‘419
+—(N7=1)Jp (MZi(s", Amy, Am,, T)/T")+C(T), (4.19]
g3 SV kg 7 ]
with,
Mg,-(s‘]. Am,, Am,, T') — mg,- (sﬂ,ﬂmp, Am,) +II(T). (1.20)

wlere Lhe thermal mass II(T) is given i eq. (3.3). We require that the lollowing properties
remain intact for arbitrary Amg: (1) the vev (SG}(T = () determined by the minimum of
the potential eq. (4.19) is identified with the dilaton decay constant favored by the walking
technicolor madel. Fy = 125TeV or 1 TeV (2) the dilaton mass given by the potential

curvature at the vacuum is identified with the observed SM Higgs mass, mo = 125GeV,

Thence F¢ = 1.25 TeV

From:

Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou
Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007

m | Ly d S5 Spn m | Ly d 5 SeH
1 196883 12.1904 | 12.5664 1 42987519 17.5764 | 17.7715
3| 2 212096876 | 16.8741 | 17.7715 6| 2 40448021875 | 24.4233 | 25.1327
3 8426009326 | 20.5520 | 21.7656 3| 8463511703277 | 20.7663 | 30.7812
2/3 139503 11.8458 | 11.8477 2/3 T402775 15,8174 | 15.6730
4 [5/3| 69193488 |18.0524 | 18.7328 T15/3| 33934039437 |24.2477 | 24.7812
8/3 | 6928824200 |22.6589 | 23.6954 8/3 | 16953652012201 | 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 273511 12,5372 | 11.8477
5 (4/3| 86645620 |18.2773|18.7328 8 14/3 | 13996384631 |23.3621 | 23.6054
7/3| 24157197490 | 23.0078 | 24.7812 7/3 [ 19400406113385 | 30,5963 | 31.3460

Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of
m and L.
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