On the Ramanujan’s mathematics (Rogers-Ramanujan continued fractions,
Taxicab numbers and sixth order mock theta functions) applied to various
parameters of Particle Physics: New possible mathematical connections.

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions (Rogers-Ramanujan continued fractions, Taxicab numbers and sixth
order mock theta functions) applied to various parameters of Particle Physics. We
have therefore described new possible mathematical connections.
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Universita degli Studi di Napoli “Federico II”” — Polo delle Scienze e delle Tecnologie Monte S. Angelo, Via
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Ramanujan's manuscript

The representations of 1729 as the sum of two cubes appear in the bottom right
corner. The equation expressing the near counter examples to Fermat's last theorem
appears further up: o + B> =’ + (-1)".

From Wikipedia

The taxicab number, typically denoted Ta(m) or Taxicab(n), also called
the nth Hardy—Ramanujan number, is defined as the smallest integer that can be

expressed as a sum of two positive integer cubes in n distinct ways. The most famous
taxicab number is 1729 = Ta2) =1 + 12° =9’ + 10’

Manuscript Book I of Srinivasa Ramanujan

Page 149

et g .
Eﬁ"'+34o(.ri -{- ‘*g_‘f =52 3{'4 ""jt"*kf(\

!-s"ol.(~3-—r ri»'ﬁ:

5
(14 55 +5) G
For x = 2, we obtain:

(142/9%2+.. )4 (1-8/9%2)



Input interpretation:
pegaef 15

Results:
20025489375

4204067296

Intermediate result

2x2 & 1-n 2 405
ly=—+.]= n = —
[ o } Zn=19 256

Exact result:
20925489 375

4204967206

irreducible

Decimal form:
-4 87200515005346009731202724600375

-4.8720951599...

ol e

(142/9%2+..)°6 (1-4/3%2+8/27%2)

Input interpretation:

2 6 4 8
[1+— 2+---] (1—— 2+ — 2]
9 3 27

Results:
4739847545109 375

 281474976710656

Intermediate result

2x2 & 1-n 2 405
ly=—+.]= n = —
[ o } Zn=19 256

Exact result:



4739847545109 375
281474976 710656

Decimal form:
-16.839321208939050933395265019498765468597412109375

-16.8393212... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV with minus sign

And:
-(((142/9%2+...)"6 (1-4/3*2+8/27%*2)))-P1

Input interpretation:

-Hl-fg 2+--J6[1-g zﬁ-é% 2]]-n

Result:
4730847545100 375

281474976 710656

Alternate form:
4730847545109 375 - 281474976 710 656

281474 976710656

Input:
4739847545109 375 - 281474976 710656

281474976710 656

Result:
4730847545100 375

281474976 710656

Decimal approximation:
13.69772855534925769493262163621926258440024270999989417902...

13.6977285...



In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of

the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of

the hydrogen atom.
mee’

8e2h?

1Ry = heRo = = 13.605 693 009(84) eV =~ 2,179 x 10" '*].

Property:
4730847545100 375 - 281474975 710656
15 a transcendental number
281474076710 656

Alternative representations:
4739847545109 375 - 281474976 710656

281474 975710656
4739847 545100375 - 50665405 807918080 °

281474976 710656

4739847545109 375 - 281474976 710656 =

281474 976710656
4730847545100375 + 281474976 710656 ¢ log(-1)

281474 976710656

4730847545100 375 - 281474976 710656 «

281474 976710656
4739847 545 109 375 - 281474976 710656 cos (-1)

281474976710656

Series representations:
4739847545109 375 - 281474976 710656

281474 976 710656
4739847 545109 375 LBEG )

281474 976710656 k%‘n 1+2k

4739847545109 375 -281474976710656

281474 976710 656
4739847545109375 &, 4(-1F 1195712k (512K _4. 239142k)
281474 976710656 1425



4739847545109 375 -281474975710656

281474976 710 656
4739847545 109375 i[ IT[ 1 2 1 ]
281474976710656 &I\ 4 1+2k  1+4k  3+4k

Integral representations:
4739847545 109 375 - 281474976 710656

281474 976 710 656
4730847 545109 375 "1 n
-4] V1-t2 at
2814740765 710656 0

4739847545109 375 - 281474976 710656

281474976 710656
4739847 545109375 fl 1 2
281474075710656 0 J1_¢2

4739847545109 375 - 281474976 710656 «

281474 976 710656
4730847 545 109 375 fw 1 i
281474 976710656 6 142

The sum of the two results is:
(1+2/9%2+..)76 (1-4/3*2+8/27*2) + (1+2/9*2+...)"4 (1-8/9*2)

Input interpretation:

2 6, 4 8 2 4, 8
(1+— 2+---] (1-— G 2J+[1+— 2+---J (1-— 2}
9 3“7 27 9 9

Result:
6111220416789 375

281474976710656

Exact result:
6111220416789 375

281474976 710656

Decimal form:
-21.711416368892511030708192265592515468597412109375

-21.71141636...



Multiplying the two results, we obtain:
[(1+2/9%2+..)76 (1-4/3*2+8/27*2)] * [(1+2/9%2+...)"4 (1-8/9%2)]

Input interpretation:

[[1+§ z+...]6[1_g z+2—8? 2}][[1+§ z+...]4[1_§ 2))

Results:
99 183629 444 306 059 775 390625

1208925819614 629174706 176

Exact result:
00 183629 444 306 059 775 300 625

1208925810614 629174706 176

Decimal approximation:
82.04277535807359841720816931706633992464096361008074609344...

82.0427753...

We have that:
2[(1+2/9%2+..)76 (1-4/3%2+8/27*2)] * [(1+2/9*2+..)"4 (1-8/9*2)]-18-7
Input interpretation:

2[[1+§ 2+---]6[1-g' 2+2—3? 2]][[1+§ 2+---T[1-§ 2]]-13-?

Results:
84072056600123 195001563425

604462909807 314 587353088

Exact result:
84072056 699123 195091563425

6504462909807 314587353088

Decimal approximation:



139.0855507179471968344163386341326798492819272201614921868 ...
139.08555071... result practically equal to the rest mass of Pion meson 139.57 MeV

D[(142/9%2+.. )76 (1-4/3%248/27%2)] * [(1+2/9%2+.. )4 (1-8/9%2)]-34-5

Input interpretation:

2[(1+§ 2+---]6[1-g' 2+2—8? 2]][(1+§ 2+---T[1-

MO G0

2]]-34-5

Result:
75609575961 820 790868620193

604462909807314 587 353088

Exact result:
75600575961 820 790 868 620 193

6504462909807 314587353088

Decimal approximation:
125.0855507179471968344163386341326798492819272201614921868...

125.08555071... 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 GeV

We have that:
2[(1+2/9%2+..)76 (1-4/3*2+8/27*2)] * [(1+2/9*2+..)"4 (1-8/9*2)]-18-7-2

Input interpretation:

2[(1+§ 2+---]6[1-g' 2+2—8? 2}][(1+§ 2+---J4[1-

SO | G0

2“—18—?—2

Result:
82863 130879508 565916 857 249

604462909807314 587353088

Input:
82863 130879508 565916857249

604462909807314 587353088

Exact result:



82863 130879508 565916 857 249
604462909807314587 353088

Decimal approximation:
137.0855507179471968344163386341326798492819272201614921868...

137.0855507179...

This result is very near to the inverse of fine-structure constant 137,035

DTHR(([(142/9%2+..)°6 (1-4/3%2+8/27%2)] * [(1+2/9%2+..)"4 (1-8/9%2)]-18)))

Input interpretation:

2?[[(1+§ 2+---J6[1-g 2+2—8? 2]][(1+§ 2+---T[1-§ 2]]—18]

Result:
2090420046 663 553835028 345 339

1208925819614 620174706176

Exact result:
2090420046663 553835 028 345 339

1208925819614629174706 176

Decimal approximation:
1729.154934692287157264620571560791177965306017472180144523 ...

1729.15493469...

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 (taxicab number)

From Wikipedia:

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

((QT*(([(142/9%2+..)°6 (1-4/3%2+8/27%2)] * [(1+2/9%2+..)"4 (1-8/9%2)]-
RN AUR

Input interpretation:
I
1{4’2?“{1*3 2*'--]6[1—3 2+2—E? 2]][{1+§ z+-.-]4[1_§ 2]]-13]

Result:
V3 Y 8602551632360 303847853273

3933

Input:
V3 3 8602551632360 303847853273
32V2

Decimal approximation:
1.643825048427037400581605187248848235343629361462611662293 ..

1.643825048427... = {(2) = = = 1.644934 ..

Alternate form:

1 .
i EE 1Y/ 8602551632 360303847853273 227

We have also:

1/10727(((29/10"3+(((RT*((([(1+2/9%2+..)76 (1-4/3%2+8/27%2)] * [(1+2/9%2+... )4
(1-8/9*2)]-18))))))"1/15)))

Input interpretation:

2 ogf27((1e 22w (1-2 2+ 21022 (1-22) 19

1D2?
11



Result:

e + ?u'? 1%-' 8602551632 360303 847853 273

1000 a2 37
1000000000000 000000000000000

Alternate forms:
29

1000000 000 000 000 000 000 000 000 000
V3 4 B602551632 360 303847853 273

32000000 000 000 000 000 000 000 000 V2

232 +125 . 223 3 151'3 602551632360 303847853273
8000 000000 000000000000 000000000

116 ¥2 +125+43 ¥ 8602551632 360 303847853273

4000 000 000000000 000 000 000000000 V2

Input:
3—15
29 + Y3 3 B8R02551632 360303 847853273
1000 2292

1000000000000 000000000000000

1

Decimal approximation:
1.6728250484270374005816051872488482353436293614626116... x 10727

1.672825048...%10%" result practically equal to the proton mass

Continued fraction:
1

5O7701 144 352066 650561 7680933 + 1
10+

2+ 1
3+

1+ 1
20+

12



S(18+T)/1073+H(((RT*((([(1+2/9%2+..)°6 (1-4/3%2+8/27%2)] * [(1+2/9%2+..)"4 (1-
8/9*2)]-18)))M)™1/15

Input interpretation:
18+7

1||:J3

27520 (1320 o) (0 Sz (-5 42)) -9

Result:
V3 '3 8602551632360 303847853273 1

32v2 40

Alternate forms:

l i [}
= [5 222 ¥ 3 138602551632 360303847853 273 - s]

543 '3/ 8602551632360 303847853273 —4 2

160 V2
1
25 |[40 | roor of 3518437 208 883200 000 x° + 439 804651 110400000 x* + s~ arm=1
21990 232555520 000 x° + 549 755 813888 000 x° + 6 871 947673 600 x —
63794 557 088 121 149 750 620 890438 052 371007 ncar x = 7106.98
Input:
V3 '3 8602551632360 303847853273 1
32¥32 40

Decimal approximation:
1.618825048427037400581605187248848235343620361462611662293...

1.61882504842... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

13



Alternate forms:

1 :
555[5 222 ¥ 3 138602551632 360303 847853 273 -8)
3 15 33—
5v3 W 8602551632360303847853273 —4 V3
160 V2
1
2o ||40 roor of 3518437208883200000x" + 439 804651 110400000 x* + f17A73)-1
91990 232555 520 000 x° + 549 755 813 888 000 x° + 6 871947 673 600 x —
63794 557088 121 149 750 620 890438 052371 007 near x — 7106.98

Minimal polynomial:
36893488 147419 103 232000 000000000000 x*7 +
13835058 055282 163 712000000 000 000000 x'* +
2421135 159674 378 649 600 000 000 000000 x™ +
262 289 642 298 057 687 040 000 000 000 000 x'# +
19671723 172354 326 528 000 000 000 000 x'! +
1081944 774479 487 959 040 000 000 000 x' +
45081032 269978 664960 000000000 x° +
1449033 180 106457 088 000000 000 x* + 36 225829502661 427200000000 x” +
704391129 218416 640 000000 x° + 10565 866 938 276 249 600 000 x° +
120066 669 753 139 200 000 x* + 1000555 581 276 160 000 x° +
5772436 045824000 x° + 20615843020 800 x -
63794557 088 121 149 750 620 890 438 052371 007

Continued fraction:
1+

1+

1+

1+

1+
1+ 1
1+

1+

O+
1+ 1
1+

3+ 1
8+

2+

1+

75+ 1
64— L1

14



Possible closed forms:

_p 0 a2 e420im 1T L1535 € 0Pl ) cot e m) = 1.61882504842703739330

1
L::g(E [—48 ~359+4/2 +63e+70e” - 15?“53;3]} =

4237713901 &
8223971375

= 1.618825048427037400570834

x rootof 184x% -1293x% +3393x° +819x-1159 near x = 0.515288 =
1.618825048427037400506657

root of 117x° —-970 x% + 1188 x° - 710 x? + 720 x + 1016 near x = 1.61883
1.618825048427037400585 3454

=

root of 49467 x° —37358 x° - 39835 x —-47467 near x = 1.61883 =
1.618825048427037400578687

x root of 56065 x° +49984 x° + 34003 x - 38464 near x = 0.515288 =
1.6188250484270374005831210

root of 3645 x* +1262x° - 6332x" 5283 x-5240 near x = 1.61883 =
1.618825048427037400577277

x rootof 1510x° - 1087 x* +884x° +673x° —-351x-97 near x = 0.515288 =
1.618825048427037400582861 1

1

root of 47467 x° + 39835 x° + 37358 x -49467 near x = 0.617732
1.61882504842703 7400578687

1

root of 5240 x* + 5283 x® + 6332 x° - 1262 x - 3645 near x = 0.617732
1.618825048427037400577277

1
;}(-93-1&-%2-31 l+e +38V1+e” +7+200° —13y 1471 -9 1+}T2Jz
1.61882504842703740062238

680 — 614 e +407 &°
~100-343 ¢ + 194 ¢*

= 1.61882504842703739985

334+ 6647-2017°
~555 — 714 7+ 260 7°

= 1.61882504842703739675

15



4+v2 +4V3 +8e-4n -1 -logh

3+9\."'E—'?"."E—E+fr+lcg[gg—l}

= 1.618825048427037400565043

Now, we have that (page 156):

B 2 (-5 550 5

(1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256)+...
Input:

v A3, S B A% Wy &
[_4J+9[_16]+?5[_64J+?35[_256J

Exact result:
105269

176400

Decimal approximation:
0.596763038548752834467120181405895691609977324263038548752...

0.596763038...
0.989117352243/((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256))))

Input interpretation:
0.989117352243

e - T el e L )

Result:
1.657470869255575715547787097816071208047953338589708271190. ..

" 2 6‘;‘.

1.657470869... result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

16



We remember that the dilaton value 0.989117352243 = ¢ in the above formula, is
very near to the value of the following Rogers-Ramanujan continued fraction:

67% e ™V
J§ =1- e_z”‘/g ~(0.9991104684
-p+1 1+—e_3ﬂg
143 ¢54\/5_3 -1 14—
e—47z\/§
1+
1+...

8/((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256))))

Input:
8

e - T el e L )

Exact result:
1411200

105269

Decimal approximation:
13.40565598609277185116226049454255288831469853423135016006...

13.40565598...

In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of

the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of

the hydrogen atom.
ml.f?')l

8e2h?

1Ry = heRo = = 13.605 693 009(84) eV =~ 2,179 x 10" '*].

((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256))))*1/64

Input:

| 3y 2 3 8 3 48 3
40203050 202 b
\ 4/ 9 16/ 75 64/ 735 256

Result:
17



——

Y 105 269
1

vz Y105

Decimal approximation:
0.991966269843723145886293593462202407125435466185551937317...

0.991966269... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% eV
ﬁ =1- e*Z”ﬁ =~ (0.9991104684
-p+1 1+—e’3”‘/§
1+ ¥s° -1 I+ —
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:
1 i el .
S7p ¥ 105269 2116 105742

f 176400 x** - 105269 near x = 0.991966

2log base 0.9919662698437((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256))))-
Pi+1/golden ratio

Input interpretation:
3y 2 3 8 3 48 3 1
2 1030.991966269843?[[1— :J+ 5 [l - —J+ e [1— §J+ ﬁ [1 - —D—;H -

16/ 75 256 @

loggixis the base- b logarithm

# iz the golden ratio

Result:
125.47644133...

18



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 GeV

Alternative representation:

3 1 3 1 3 1 3
2 1030.@91966269843?0000[(1 g J e [1 = —} 2+ [l - —} B+ — [1 ]48]

4] 9 16 75 641" " 735 255
1 1 Elﬂg[l__ [l__ _[ __} 735[ 255
T+— =-m+— +
5 log(0.99196626984370000)

Series representations:

21 131132113311348]
DgD.WIQEISEEDSAIE?DDDD[( - }+g[ = lﬁJ +?5[ - } ¥ [ i ] i

4 64 735 256
1131
. 3 25 -1 (- ixr:mnu]k
T+— = ——m-
i I log(0.99196626984370000)

3 1 3 1 3 1 3
2 1030.@91966269843?0000[(1 - _J““ 5 [1 2 _J F s [l - _JS T 735 [1 25&]48]

4 Q 16 75 B 735
1 1 105269
a4+ — = —=1.00000000000000 - 247.950358188420 lcg[ J—
¢ o 176400
105 269
[ ]2‘ -0. DDEDBB?BDlSEBDDDD} ik
176400

2log base 0.9919662698437((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-
3/256))))+11+1/golden ratio

Input interpretation:

) [[1 BJE[I BJ 8(1 3] 48[1 3D i
020 9010662608437 alts 16)7 75 64)" 735 T

logpixiis the base-b logarithm

# iz the golden ratio

Result:
130.61803399 .

19



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

Alternative representation:

1 3 1 3
T e e S )
TG [1_ a.

4

16 '?5 [l - _} '?35 [ 255”
10g[D.991956259843?DDDD}

1 1 Elﬂg[ —
11+- =11+ -+
& o

Series representations:

3 1 3 1 3 1 3
2 1030.@91966269843?0000[(1 - —}ﬂ“ = [1 - _} 2+ _5 [l - _}3 o Sy [1 = _]4E]+

4! 9 16 64 735 256
.:_11.1.;'1 71131 T’c
Il L 1 TE400 )
1 1 2 ¥, E

e e
e T4 1og0.99196626984370000)

3 1 3 1 3 1 3
2 1020.991965269343?DDDD[(1 = _J-I' 5 [1 = _J 2+ et (l — _JE o AR [1 — _]48]+

4) 9 16 75 64 735 256
1 1 105 269
11+ - =11+ - - 247.050358188420 lng[ ]—
i & 176400
105 260
[ ]L —0.008033730156300001 k)
176400

And:

2log base 0.9919662698437((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-
3/256))))+11+1/golden ratio — 2

Input interpretation:

3 2 3 a3 3 48 3 1
21020.@91966269343?[[1— :J‘f a [1- EJ+ e (1— —J+ T [l— —D+ 11+ ; -2

logpixiis the base-b logarithm

# iz the golden ratio

Result:
137.61803399. ..

20



137.61803399...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representation:

3 1 3 1 3 1 3
2 1030.991966269843?0000[(1 - —J+ = [1 = —J 2+ — (l - —JS i (1 ]48]

4/ 9 16 75 B4 735 256
3
ll+£—2=9+i+210g[1__+_[1__} ?5[1__} '?35[ 256”
L @ log(0.99196626984370000)

Series representations:

21 [(1 3} 1[1 - Jz ! (1 ] Ja ! [1 ’ ]48]

. AT S R (. Ml |

200010662 6084370000 )79 161°7 75 6a)" 7 =
-1 [~ TLL3L e

1 1 2 EI;U ] 176400 ¢
11+--2=9+ - - — b
¢ ¢ log(0.99196626984370000)

: (151450 )2 0o+ - )
. a9y L 4 NPl [ T | T
Bo.0010662 60843 70000 4 o 9 16 cl 75 G % 735 256 -

1 1 105269
11 + ; -2=0+ ; - 247.950358188420 lag( ]

176400 )
[1D5269
“Bl 176 400

JZ‘[ 0.008033730156300001° Gik)

27*log base 0.9919662698437((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1 -
3/256))))+1

Input interpretation:

271 b i (e e e e B
“gﬂmpmm“”[[ _4J+9[ ) lt’:]+?5( _54J+?35[ ) 255D+

loggixiis the base=b logarithm

Result:
1729.0000000...

1729
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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 (taxicab number)

Alternative representation:

271 [[1 3} 1[1 4 Jz = [1 - }a ! [1 ] J4E]

D —_— —_— —_ —— — age il I S —

€0 001066269843 70000 2]t 9 16)°" 75 6a)° " 735 256 i
a2 3y B 3\ 48 3

e T )

1-1
N log(0.99196626984370000)

Series representations:

271 [[1 3} 1(1 3}2 L [l 3}8 1 [1 3 J4E]

0 - = - - — — nET i Ca— S —

E0 001966262843 0000 4 + g 16 + 75 64 + 735 256 +
(171131 Tk

oo " \Ti7s400)
) 27 55, n
log(0.99196626984370000)

3 1 3 1 3 1 3
2?1020.991966269543?0000([1 - _J+ = [1 = _J Py M (l - _}8 [1 = _J‘m]‘*

4) 9" " 16)° s " T6a)” T35 T 256
105 260
1 — 1.00000000000000 — 3347.32983554368 lcg[ J-
176400
105269 &, "
27.0000000000000 lug[ } 3 (-0.00803373015630000)" Gik)
176400 ) &

We have also:
((((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/(x+7)(1-3/256)))) = 0.59676303854875

Input interpretation:

3y 2/ 3, 8 3, 48 3
[1__J+_[1_—J+—[1_—]+ [1——]:().596?63()38548?5
4) 90U " 16) s T6a) x+7 U 256

Result:

739 479
+ — = 0.59676303854875
lex+7) 900
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Plot:

n.uné L

0.75 |

0.70|

[].E-.';E o .
0 il ———
0.55

0.50 | 18
0.45 | 200 400 B00 B0 0.59676303
Alternate form assuming x is real:

735.00000
= 1.00000000
1.000000000 x + 7.00000000

Alternate form:

1916 x + 184187
= 0.59676303854875
3600x+7)

Alternate form assuming x is positive:
1.000000000000 x = 728.000000000

Solution:
x =728

728 (Ramanujan taxicab number)

And:
(((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735((1-3/(2x-14))))) = 0.59676303854875

Input interpretation:
3y .2 3, 8 3y 48 3

[1__}+—[1_—J+—[1-—]+—[1- }:0.595?53(:33543?5
4)79\" " 16) 750" T64) 735 " T 2x-14

Result:
16 3 479
ot [1 ) ]+ T 0.59676303854875
245 " " 2x_14)" 900
Plot:
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0,598 |
0.597 |
0.596 |

0.5895 |

30 100 150

Alternate forms:
26351 24

- = 0.59676303854875
44100 245(x-7)

26351 x - 188777

= 0.50676303854875
44100 (x-7)

Alternate form assuming x is positive:

128.000000000
- = 1.00000000000
Z7.000000000000 -1.000000000000 x

Expanded form:
26351 48

44100 245(2x-14)

= 0.50676303854875

Solution:
X = 134.9000000005

~ 135 (Ramanujan taxicab number)

(((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735((1-3/(2x-20))))) = 0.59676303854875

Input interpretation:

T T 3, 48 3

[1-—]+—[1-—J+—[1-—]+—[1- J:D.595?53D38548?5
)79 " 16) T st T 6a) T 735 1t T2 —20

Result:

16 3 479

ot [1 ) ]+ T 0.59676303854875

245 " " 2x_20)" 900

Plot:
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n..‘mraf

[].:975 5
0,596
n..as].:E y 479
e i =n — (.59676303854875
Alternate forms:

26351 24
44100  245(x - 10)

= 0.59676303854875

26351 x - 267830
44100 (x - 10)

= 0.50676303854875

Bi2x-23) 479
— + — =0.59676303854875
245 (x - 10y 900

Alternate form assuming x is positive:

128.0000000
- = 1.0000000000
10.000000000 - 1.0000000000 x

Expanded form:
26351 48

- = (0.59676303854875
44100 2452 x-20)

Solution:
X = 137.9999909005

~ 138 (Ramanujan taxicab number)

From which:

(((1-3/4)42/9(1-3/16)+8/75(1-3/64)+48/735((1-3/(2x-20-(golden ratio”2)))))) =
0.59676303854875

Input interpretation:

3y 2( 3 B8 3, 48 3
[1_ _]+ - [1_ _]+ = [1_ —]+ = [1- —]: 0.59676303854875
4] 9 16/ 75 64/ 735 2x-20 - ¢°

# iz the golden ratio
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Result:

16 3 479
— |1 —— [+ — =0.5967H303854875
245 2x-¢°-20/ 900
Plot:
0,5980 |
n.aﬂ?aé
0.58970 S
5965 | —
0,596 ; ff
n.:%ng
0.5955 |
| - 2 |, 478
0.5950 | 245 |1 T T
! a0 100 150 — 0.59676303854875
Alternate forms:
16 3 479
— | ———— +1|+ — = 0.50676303854875
245 \_2 x +¢* +20 900

~52702 x + 26 351 ¢* + 535660
44100 (-2 x +¢° + 20}

= 0.59676303854875

479
+—— = 0.59676303854875
Q00

36 ) 3
245 2x+§[-43-~.ﬂ?}

Alternate form assuming x is positive:

128.00000
- = 1.0000000
11.30901699 - 1.00000000 x

Expanded form:
26351 48

44100 245 (2x - ¢ - 20)

= 0.59676303854875

Solution:
x = 139.300016904

139.309016994 result practically equal to the rest mass of Pion meson 139.57 MeV

(((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735((1-3/(2x-88))))) = 0.59676303854875

Input interpretation:
3y .2 3, 8 3y 48 3

[1__J+_[1_—J+—[1_—J+—[1- J:D.595?53G38548'?5
4)79\" " 16)7 750 T6a) 735 " T 2x_88
26




Result:

16 3\ 479
i (1 . ]+ —Z — 0.59676303854875
245 " " 2x-88) " 900

Plot:
0.5875

0.5970 |

0.

GOES |

0.

5960 |
18 (1 __3 | 478

1.5955 245 ) 2 x-887 Qoo
I

— 0.59676303854875

50 100 150 200

Alternate forms:
26351 24

44100 245 (x — 44

= 0.59676303854875

26351x-1163764
44100 (x - 44

= 0.59676303854875

8(2x-01) 47
B@x-9D 479 c0676303854875
245 (x — 44) 900

Alternate form assuming x is positive:

128.0000000
= = 1.0000000000
44.00000000 - 1.0000000000 x

Expanded form:
26351 48

44100 245(2x-88)

= 0.50676303854875

Solution:
x = 172.000000000

172 (Ramanujan taxicab number)
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We have also:

Pi/4 In (2+sqrt3)

Input:

zlng(ﬂa-ﬁ)

logixy is the natural logarithm

Exact result:

iwlng(2+£)

Decimal approximation:
1.034336313516517082033581770673406158619947276637927270391...

1.03433631351...

Alternative representations:

i 109(2 "'ﬁ}ﬂ = ::-L_t ?rlage(E +£)
‘—i 10g(2 - 'J;}?I = ¢1_t m logia) lagﬂ(E +\I‘;)
g2+ V3) = rti(1-3)

Series representations:

ilcg(E +ﬁ):r= j-—tﬂlﬂg(li-\";)—% ni (_1+:"E)

k=1 k




‘—:t lag[E - *J'?] T=

1 arg(2 + 3—:«:1 1 1 & D(2+v3 —I} il
Z i el +—nmlogix)--nr 2‘ [ for )
2 2 4 4
k=1
1 e
:1-103'[2+"JIB]}T=
1
e 2 TaTERITY L k
Integral representations:
2442 1
10g[2+\"3}n:;]1 td’t
1 i ‘J'\>\.-+;r[:|.+"I'l'g]_j F[—s}z Il +s)
- log|2 3 =——f ' 51 '
4 g[ *‘/_]’T B e r(l -s)
Thence:

(((1-3/4)+2/9(1-3/16)+8/75(1-3/64)+48/735(1-3/256)))x = Pi/4 In (2+sqrt3)

(1330 59)+ 300 5 - e S 5

16 75 b4/ 735 256
logix) is the natural logarithm
Exact result:

105269 x 1
176400 4 IDE[E * ‘E]
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Plot:

Alternate form:

105269 x 1
176400 4 ’Tlng[z ’ ‘E] =0

Solution:
44100 rlog(2 +V3 )

105269

Input:
44100 xlog(2 +V'3 )

105269

log(x) is the natural logarithm

Decimal approximation:
1.733244599115728403145501755947038979951920314612377532768....

1.733244599...

Alternative representations:
44100 (rlog(2+V3)) 44100xlog,(2+V3)
105 269 - 105 269

44100 (rlog(2 +V'3|) 44100xlogia)log,(2+V3)

105 269 105 269
44100 (rlog(2+V3))  44100xLiy(-1-V3}
105 269 o 105 269
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Series representations:

e
1443

44100(rlog(2+V3)) 44100xlog{l+v3] 44100r 52, —

105 269 B 105 269 105 269
alg|:2+‘v'?—x:|
— 88200in° | —————
44100 (rlog(2 + V3 )) ‘ { 2n j
105 269 B 105269
. 'i—l]kl:2+1.-"_3—x:[kx'k
44100 rlogry 441007 Ep, 5 :
105 269 105 269
zugliZHi'?—zD'l 1
— 24100 0 | ——— =F|logl L
44100 (v log(2 + V3 )) ”[ 2n j Gg[zu] 441007 log(zo)

105269 105 269 T 105269
Mlﬂﬂnlalgdzpﬁg_zﬂj -i—lel:Zﬂ'?—zD:l‘kzD_k

log(zq) 441007 3 K

105 269 105269

Integral representations:
44100 (rlog(2+V3)} 44100x [~2+~E 1

- dt
105 269 105269 ., t

44100 (rlog(2+V3))  22050i pfiwsy(1+V3) T=sPT(l+s) S B

= - or-l<y<0

105 269 105269 i sty rl-s) ’

From

44100 rlog(2+V'3 )
105 269

we obtain:

(((44100 7 log(2 + sqrt(3)))/105269))12 + 47

Input:
44100 r log(2 +V 3 )"

+47
105269

log(x) is the natural logarithm
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Exact result:
47 +

{541081983??2?2584130510593252SSIDDDDDDDDDDDDDDDDDDDDDDDDN12

log*(2+'3 ) /

1851850693974 386 435 142694354411 325 235870722703448 137570038
161

Decimal approximation:
782.0523443592247971907009404549942025202155312237895160921...

782.05234435... result practically equal to the rest mass of Omega meson 782.65

Alternate forms:
47 +

[541D81983??2?258413G51D593252EBlGDDDDDDDGGGGGDDDGDDDGGGGNM
cosh 1214/

1851850693974 386 435 142694354411 325 235870722703448 137570038 -
161

B7036982616796 162451706 634657332286 085923967 062062465 791793567

+

54108198 377272584 130510593262 881 000000000000 000000000000
' 10g12[2 - ﬁ}]f’f

1851850693974386435142694354411325235870722 703448 137570038 161

1 : ] : : :
cosh {x) is the inverse hyperbolic cosine function

Alternative representations:
44100 (rlog(2 + V'3 )} e
105269 ’

44100 rlog,(2 +V 3 \"°
105 269

44100 (rlog(2 + V3 )} 44100 r log(a) log, (2 +V 3 |}
: = +47 =47 + :
105 269 105 269

[44 100 (r log(2 +V 3 ))

= 441007 Liy(-1-v3))"?
+47 =47 + |- :
105 269

105269
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Series representations:
44100 (rlog(2 + V'3 )" 5
105269

47 + (54108198 377272584 130510593262 881 000000000000 000000000000

[ ; ]k 12
12 1493 /
T lng[l - \E] - L p /
k=1
1851850 0693074386435 142604354411 325235870722 703448 137570
038 161

44100 (xlog(2 +¥ 3 )|
105259 = +47 =47 +

54108 198 377272584 130510593262 881000000 000000 000 000000000

12

= k V3 _ ik -k
s arg(2+vV3 -x) 2 -0 (2+v3 -x) x .
T [21}1’ - +1Dg[x‘}—kz_‘l - /
1851850693974 386435 142694354411 325 235870722703448 137570
038161 for 0

44100 (x log(2 + V3 )} o
105 269

47 + [54 108198 377272584 130510593 262 881 000 000 000000 000 000000000
arg(2+ V3 —z)

1
[hag[ = ] +logizg }] =
2 i ZD

o [—l]‘k [2+ﬁ —Zn}k Zak ]12] /
/

2 ‘

k=1
1851850 693074386435 142694 354411325235870722 703448137570
038161

e [lag[z.;.H
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Integral representations:
[44 100 (r log(2 + ﬁ}}]”

=

105269
4?+[541081983??2?258413051D593252EEIDDDDDDDDDDDDDDDDDDDDDDDD

12 ‘2+1..'?E 12] /

1851850 693974386435 142694354 411325235870722 703448 137570
038 161

44100 (x log(2 +V 3 )} 5
105 269 s

47 +(13210009369451314484 987937808 320556 640625000000 000000

[ ‘:'m+]r[1 +ﬁ}_5 r[—.i]':E (1l +s) ]IZ]I‘.I
J & W

—i qa4y rl-s)
1851850603074386435 142604354411 325235870722703448 137570
0381581 for-l<y <0

We have that (page 179)

\-K - ""/’"”..._c_-—-' 4 z-l‘)(“““)_(!"
1/ 1K . 2=l m=n ]+ Tl om=nats)

. - ")(-rh-t-){"‘v"lJ s N/ :
- i(—f-fjfmnw)-rm |
ﬂ’ C a sl iw=r1 2 =E=n=1]

Forx=2,1=8, m=13 and n=21

(2%8*13%21) / (4-8/2-13/2-21°2+1) + ((4(872-1)(1372-1)(2172-1))) / ((3(4-8"2-
13/2-2172+5))) + ((4(82-4)(13/2-4)(21°2-4))) / ((5(4-8"2-13/2-2172+9)))

Input:
2xB8x13x21 4(8%2 -1)(132 -1)(21% -1) 4(8% -4)(13% -4)(21% - 4}

+ +
4-82_-137-212+1 3(4-87-132-21245) 5{(4-82-137_-217+0)
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Exact result:
40833183808

2800657

Decimal approximation:
~14579.8588716861793500596467186092406174694009298532451492. ..

-14579.8588716...

[((((2%8%13%21) / (4-872-13/2-21/2+1) + ((4(8"2-1)(1372-1)(2172-1))) / ((3(4-8"2-
13/2-2172+5))) + ((4(8/2-4)(132-4)(21°2-4))) / ((5(4-8"2-13/2-2 12+ /2 -
5i

Input:
[ 2x8x13x21

Vl4-sro132o21241
482 -1(13% -1)(212-1) 4{8*-4)(132 -4){21% - 4)
+

3(4-82~132 =212 +5) 5(4-82-132-212+9) |

I

iizthe imaginary unit

Exact result:

—
| 638018497

5i-8
"7\ 2800657

Decimal approximation:
- 125.7470863900499230181037423635241391553449010227983688232...

-125.74708639...i 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 GeV

Polar coordinates:

r=125.747 1 #=-90°

Minimal polynomial:
7843679631640 x* + 220111668 109906 162 x° + 1661 635815004475 068 689

Alternate forms:

-5-8

I

e =
| 638018497
\ 2800657 ]
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PR
o | 638018497
177y 2800657

i [14003 285 + 8+ 1786870960 752529 ]

2800657

[((((2%8%13%21) / (4-8/2-13/2-21/2+1) + ((4(8"2-1)(1372-1)(2172-1))) / ((3(4-8"2-
13/2-2172+5))) + ((4(8/2-4)(132-4)(21°2-4))) / ((5(4-8"2-13/2-21"2+9))))) /2 -
21i+2i

Input:
[[  2xBx13x21

V0482137212 41
482 -1)(13%2 -1)(21 -1) 4(B® -4)(13° - 4)[212 -4

3{4-8" ~13%2 =21% +5) 5(4-82-132 -212 +9)

+

-21i+2i

iizthe imaginary unit

Exact result:

——
| 638018497

~19i-8
‘TP T2800657

Decimal approximation:
- 139.747086390049923018103742363524139155344910227983688232... &

-139.74708639...i result practically equal to the rest mass of Pion meson 139.57
MeV

Polar coordinates:

F=139.747 radiu #=-90° jancl

Minimal polynomial:
7843679631649 x* + 234382 620822374290 x° + 1585803 362 300864 650 161

Alternate forms:

—
| 638018497

~19 -8
? \ 2800657

I

NE—
| 638018497
\ 2800657

—1[19+3
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i[53212483 +8+/ 1786870969 752529 |

2800657

27/2[-(((2*8*13%21) / (4-8/2-13/2-2172+1) + ((4(8"2-1)(13/2-1)(2172-1))) / ((3(4-
8A2-13/2-217245))) + ((4(8"2-4)(13/2-4)(21°2-4))) / ((5(4-8°2-13"2-
212492 - 8i]+H(11-2)i

Input:

2?[ W 2x8x13x21 4(82 - 1)(132 -1)(212 - 1)
= + +
2 |V l4-82-132 217 +1 3{4-B -13% - 21? +5)

4(82 —4)(132 - 4)(212 - 4)
5{(4-82-13%-21%+9)

]—81]+[11—2}1

iizthe imaginary unit

Exact result:

—

27 | 638018407

Qi+ — |-Bi-8j | ———
2 \ 2800657

Decimal approximation:
- 1729.08566626567396074440052190757587859715628807777979114... i

-1729.08566626...1

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 (taxicab number)

Polar coordinates:

r=1729.09 (radius), & =-90°angl

L]

Alternate forms:

——
| 638018497

-99i-108
=104y o ooes7
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|00 105 | 638018497

: 2800657
638018497

N L 000 b N Rt il
2800657

Minimal polynomial:
7843679631649 x* +41837877790526580 210 x° +
540973305 261 397849642 082001

We have that (page 189):

Form=13

((6%1372 * (3*1372+1)))"2

Input:
(613%(3x13% + 1))
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Result:
265 340 372 544

Scientific notation:
2.65340372544 % 10!

2.65340372544*10"!

Form=13 and p =21, we obtain:
(13~7-3*%1374%21+13(3*2172-1))"3
Input:

(137 - 3x13% x21 + 13 (3x21% - 1)’

Result:
226605683733 808 107 456 000

Scientific notation:
2.26605683733808107456 = 10°°

2.26605683733808107456*10%
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From the ratio between the two results, and performing the 3th root, we obtain:

[(1377-3%13/M*21+13(3%2172-1))"3 / ((6*1372 * (3*13/2+1)))"2]*1/3 — 89

Input:
|I (137 -3x13% x 21 + 13 (3212 - 1)j? -
4 :
‘Hl (6x13% (3x13% + 1)
Result:

[
3
390810 {( =
— 8%
12739
Decimal approximation:
9398.588092658896231860282480786451544773241000247249087038...

0398.58809265... result practically equal to the rest mass of Bottom eta meson 9398

Alternate forms:
390810 13%3% V381 - 146939
1651
390810 (13% NETH j
_8
1651

r—y

9

|
390 81':'{1 % -89 . 12723

12774

Minimal polynomial:
209677 x° + 55983759 x* + 4982554551 x - 179 067 965 689 537 987

[(1377-3*13/4*21+13(3*2172-1))"3 / ((6¥1372 * (3*13/2+1)))"2]"1/4+47+11

Input:
|I (137 -3x13% x21 +13(3x21% - 1))*
4 - — +47+11
\ (6x13% (3x13% + 1)
Result:
3x 13027094
e
V13 V127
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Decimal approximation:
1019.317539098078624297925895746268266237750599677509359363. ..

1019.317539... result practically equal to the rest mass of Phi meson 1019.445

Alternate forms:

05758 + 34127 1693510%¢
1651

58+ 13 V127 +3 13027034
V13 V127

Minimal polynomial:
200677 x* — 48645064 x° + 4232120568 x° — 163641995 206 x —
179 065 740 696391 208

From page 197

For x =2, we obtain:

1+240((((0.141802/(1-0.141802)+(8*0.141802°2)/(1-
0.141802/2)+(27*0.141802/3)/(1-0.141802/3)))))

Input interpretation:
0.141802 8.0.141802° 27.0.141802°

+ +
1-0.141802 1-0.141802° 1-0.141802°

1+240
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Result:
08.58430080392358353020126958645181230048708302484313015965. ..

98.5843998039...
Note that: 98.5843998039 — 7 = 91.5843998039 (Z boson)
And:

1-4+240((((0.141802/(1-0.141802)+(8*0.141802°2)/(1-
0.14180272)+(27*0.14180273)/(1-0.141802"3)))))+34+5

Input interpretation:
0.141802 8.0.141802° 27.0.141802°

1+240 + -
1-0.141802 1-0.141802° 1-0.141802°

Result:
137.5843008030235835302012605864518123004870830248431301506...

137.584399803...

This result is very near to the inverse of fine-structure constant 137,035

1/(((((1+240((((0.141802/(1-0.141802)+(8*0.141802°2)/(1-
0.14180272)+(27*0.14180273)/(1-0.141802"3)))))+34+5)))))

Input interpretation:
1

" 2 o 3,
1+ 24l:ll 0.141802 - 8 I:l.14-18I:l2':l + 27 I:I.1418I:I23 }_'_ 34 +5
1-0.141802 1-0.141802= 1-0.141802

Result:
0.0072682A5880338720750838124283305111427326565014850044473

0.007268265...

This result is very near to the fine-structure constant
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exp[(-2P1)/sqrt3*((1+2/9(1-2)))/((1+2/9(2)))]

Input:

s LETE
EXp 2

V3 1+2x2

Exact result:
{1am/f(13v3 )
i . .

Decimal approximation:

0.141802165675737662311925226480247088194102889933489455592...

0.1418021656...

Property:

-114 mjf{13v ] ]
': is a transcendental number

Series representations:

n 14 m
_ 1
{1+2—"1‘2’}[—2m 13v2 Zrﬂjz“‘[i]
EXp = — |=¢ 43
[1+2—2}~.’3
o
[[1+2*L‘2-‘}[—2m] 147
Exp = = =Exp—
14+222)43 Lyt
[ > ) Brlk_ul: ll

28w\

Exp[[l - 2*;_2]}[—2 )
[

2 )

Integral representation:

J1w+}- ["S'l["—ﬁ S'ld-
—i pa4y

5

1+z)f =
[Enz}r[—ﬂ}

43

W i = o)
B 132G=DRE55=_1+;2'3F[—5—slr[s}

Beiz)is the real partof z

argiz)is the complex argument

|z is the absolute value of =

iizthe imaginary unit



From the ratio between the two results, we obtain:

[1+240((((0.141802/(1-0.141802)+(8*0.141802°2)/(1-
0.14180272)+(27*0.14180273)/(1-0.141802"3)))))] / exp[(-2Pi)/sqrt3*((1+2/9(1-
2A(1+2/9(2)))] + 34 - (89)*1/10/2-3*1/10

Input interpretation:
2 34
1+ 24':'[ 0.141802 + 8 III.l-’-‘llSIIIE':I + 27 III.141'SIII23 } 1
1-0.141802 1-0.141802< 1-0.141802 +34-BOx — —3
2 1+§*-1-2-*] 10° 10

exp| =2
p[H 1+§ 2

Result:
728.035...

728.035... = 728 (Ramanujan taxicab number)

Series representations:

0.1418032 g 0.141802%2 27 0.141802°
1+ 240 + — + 5 } 80 3
1-0.141802  1-0.1418022 1-0.141802% | 4 =

[qlﬂ*lq-ﬂ‘]e.-zm] 107 10

2 34
0.141802 8 0.141802 2? 0.141802
1+ 240 [ + J\

1-0.141802  1-0.1418022 1-0.141802 3 E B i _
(1+282) 2m 10?10
exp|—5 g —
||1+ o :|1-.- 3
3281 08.5844
100
14 1
exp| - l]‘“.‘ 1]
3y Y -
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g 0.1418022 27 0.141202% )

i [1?1.31.‘12?222 " 10418027 | 1-0.141802° ) L34 8 3
(142122 ) 10 10
EXP[ 22)va ]
3281 98.5844
100 ~
28my
EXP[_ 13 Z?ﬁﬁ.ﬁs:_%ts 35 r|:-]2~—s] ['c:m]

[1+240((((0.141802/(1-0.141802)+(8*0.141802"2)/(1-
0.141802/2)+(27*0.14180273)/(1-0.141802"3)))))] / exp[(-2Pi)/sqrt3*((1+2/9(1-
2)A(1+2/9(2)))] + 89 — 2

Input interpretation:
2 3,
1+ 24':'[ 0.141802 ¥ 8 III.144-1'SIII2':I ¥ 27 III.1-418III23 }
1-0.141802 1-0.141802= 1-0.141802 +89-2

144 e.1-2_1]

]

Q
2

1+92

=2
ex =
p[u‘ 3

Result:
782.225. ..

782.225... result practically equal to the rest mass of Omega meson 782.65

Series representations:

a3 3.,
0,141802 8 0.141802= 27 0.141802
1+240( + ot =
1-0.141802 1-0.141802= 1-0.141802
+85-2=

|: 1+E"L_E1'|-:—2 )
EXp| —5 5 ——

I:1+T:|‘u"§
98.5844
87 +
exp| - 14 ]
12VZ T 2“"[5‘
Zk:ﬂ ')
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0.1418032 g 0.1418022 27 0.141802%
1+240 + + }
1-0141802 101418027 101418023 | g9 o _
|:1+E"L_E1'|-:—2:r]
Y —'_
P |:1+¥] V3
08.5844
87 +
14
exp| - -

I:—l"fk"—]"l
1242 Zrﬁ—-——-——wk: 2/

0.141802 g 01418022 27 0.1418023 )
1+240 - =)
1-0. 141802 1-0.1418022 1-0.141802
+80-2 =

|: 1+E"1c|_21:|-:—2 )
Pl )V
08.5844

87 +

exp| - 28r¥w
o -s o _L1_.}
13 Z_.:ﬂ:lﬁﬁs:—itjz r-5-s) T

And:

1-504((((0.141802/(1-0.141802)+(32*0.141802/2)/(1-
0.141802/2)+(243*0.141802°3)/(1-0.141802"3)))))

Input interpretation:
0.141802 32.0.1418027 243 .0.141802°

-+

1-504 n
1-0.141802 1-0.141802° 1-0.141802°

Result:
-7A3.436832032744557186A22000007071485085057540611188A81767...

-763.436832...

And again:

~1/(2e)((((1-504((((0.141802/(1-0.141802)+(32*0.141802/2)/(1-
0.141802/2)+(243*0.14180273)/(1-0.141802"3)))))))))-3

Input interpretation:
2 3
1 _504{ 0.141802 + 32 0'141802-, + 243 I:I.141£!III23 j
1-0.141802 1-0.141802= 1-0.141802 -3

2e
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Result:
137.426...

137.426...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representation:

2 kI
0.141802 32 0.141802 243 0,141802
[1-504[ + 2+ 3 ))D
1-0.141802 1-0.141802= 1-0.141802 _ 3 _
2e
2 ;T
0.141802 32 0.141802 243 0.141802
(1-504( + et -1
1-0.141802 1-0.141802= 1-0.141802 3 for
g
2 expiz)

Series representations:

2 3.,
[1 —504[ 0141802 32 0.141802% | 243 0141802 ”[_ 1 . L
1-0.141802  1-0.1418022 1-0.141802% _3__3.38.718 L (—1)
2e o k!
0141802 . 32 0.1418022 | 243 0.1418023
1-504( &
[ 1-0.141802 ©_ 1.0.1418022 _ 1-0.141802% ”[ ! _3__34 38l.718
2¢ B e X
Lk:ﬂ k!
2 3.,
] 504 0141802 32 0141802% 243 0141802% ) 4
[ [1—0-141802 1-0.1418022 1-0.141802 3 ” _a__3, 763.437
2e e 1k
k=0 !

T(((-1/2e)((((1-504((((0.141802/(1-0.141802)+(32*0.141802/2)/(1-
0.141802/2)+(243*0.141802°3)/(1-0.141802°3)))))))-3))))

Input interpretation:

1
2 3
22:0.141802° 243-0.14]1802"
1_5,:,4[_041311112? 2 22 2 ;
_ 1-0.141802 751418022 1-0.141802 _3
2¢
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Result:
0.00727662. ..

0.00727662...

This result is very near to the fine-structure constant

Alternative representation:

1
0141802 EE_Il.lil_S_llE_ EiL&HJﬂQL h
1—504[ + n“”
[ 1-0.141802 7 _p 1478022 1-0.1418027 -9
2¢€
ol
0141802 32 01418027 243 0141802% ”
1-504[ + -1
[ 1-0.141802 11418022 1-0.141802%
2 expiz)
Series representations:
1 1
253 DH]EDE - o n:—l;lk
1-504[—'1'1-“-&'1-— wﬂz— n 2 = e
[ 1-0141802 1 _pi418028  1-01418023 .9 bRt Zkﬂ:‘ k!
2F
1 1
B 381.718
[1_504[_114&1311__+32 Dl&.l.&llz_ zia_u.w_&uz_n -1 -3+
1-0.141802 | _p14)8022 1-0.1418023 2 Zk-ﬂk'
2¢
1 1
- _g 4 763437
1-504[—'1-1—“-&'1-— W 213_114_{1_&'12_”‘_13 * Ltk
10141802 4 .p, 14215n'=~ 1-0.141802° 3 f:u?
P
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From the ratio, as previously, we obtain:

(((1-504((((0.141802/(1-0.141802)+(32*0.141802/2)/(1-
0.141802/2)+(243*0.141802°3)/(1-0.141802°3)))))))) / exp[(-2Pi)/sqrt3*((1+2/9(1-
2NA(1+2/9(2)))] - 29 — 3

Input interpretation:
2 3,
1 —5':'4[ 0.141802 ¥ 32 I:I.1418I:I2':I ¥ 243 III.1-418III23 }
1-0.141802 1-0.141802< 1-0.141802 B+ R |

2
1+qe.1-2_1]

2
1+g 2

EXp _ZTH
v 3

Result:
-5415.82...

-5415.82... result practically equal to the rest mass of strange B meson 5415.4 with
minus sign

Series representations:

1_504[ 0.141802 32 0.141802° 243 n.1413023}
1-0.141802 _ 1-0.141802° 1-0.1418023 1 o9 g _
(1422 -2 m)
EXp I:l 7] E'l 3
55V
763.437
L
14
exp| - s
1342 3 a7%k|3
VZ Yo [k

1 —5D4[ 0.141802 32 D.14180i2 243 D.1418I323}
1-0.141802  1-0.1418022 1-0.1418023 | 20 _3 =
{1+3“1Q'E‘]f.—2n3
o !
763437

e

14 n

S (TFL)
1342 E:;D—-—-—wkl 2
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2 3
0.141802 | 32 0.141802° | 243 0.141802
1 —5!]4( + + ]

1-0.141802  1-0.1418022 1-0.141802° _20_3—
{1+",—%;21]|{—21Ti
exp| ————
\zA)ve
763.437
L o
28y
exp| -
132?=ﬂﬁm5=_§+j 2 F{—]ﬁ—a]l't'{-sﬁ]

Now, we have that (page 197):

For x =2, we obtain:
eM(-Pi¥sqrt2*(1+3/16(1-2))/(1+3/16(2)))

Input:

T2 -3y

EXP
1+3 2
16

Exact result:
13 njl{({ll ¥z ]
&£

Decimal approximation:
0.072415137641250910353698100217032990350306730559368789458...

0.07241513...

Property:

1Em/11vz]) .
e_{ n’ﬂ w"_] 15 a transcendental number
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Series representations:
o, 201=2n

my2 ||1+—'—'.| L 13 k&
1+LE 13 \,m:l1 [—lll' [—E}k [E—ZD} Z’D

e 16 = ExXp o Ty Eg

k!

k=0

LSS vty ] , (AR ) =
T eAxd 13 arg(2 — x) v{—‘?".['l]’k[z'x}kxk[_il}k
- expl o7 memlon | == |[Vx ¥ ——

k=0

0 (-1 -7) @-=2)f z,gk]
Ju]

13 132 lag2-m ¥2m] a1 yarg@-zg iz mh

exp| - Z L
k!

k=0

Integral representation:
I sa+ ¥ M‘
J—I a4y i d

(2xnl(-a)

5

(1l+z)" =

1-4240((((0.0724151/(1-0.0724151)+(8*0.072415172)/(1-0.0724151°2)))))

Input interpretation:
0.0724151  8.0.07241517

1+240 +
1-0.0724151 1_-0.07241512

Result:
29.85787806397533746306325940412262953738491441115058873744...

29.857878...

And:

1/golden ratio(((1+240((((0.0724151/(1-0.0724151)+(8*0.0724151°2)/(1-
0.0724151°2)))))-(7/sqrt2)

Input interpretation:
0.0724151  80.0724151° 7

- [l + 240 - ]—
" 1-0.0724151 1-0.0724151%)] +2
51




# iz the golden ratio

Result:
13.5034...

13.5034...

In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of
the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of

the hydrogen atom.
m,t.ffl
8e2h?

1Ry = heR, = = 13.605 693 009(84) eV = 2.179 x 107 15].

Series representations:

00724151 8 I:I.I:I'?.24-1512
1+240 (5 ms * roommsZ) 7 298579 7
) ‘u"'i ¢ & -:—lilkl:—i—ll -:.'2—a:|:l'l'cz|:|""c
| - | ._'k
%o Lk:ﬂ k!
for not ((zoeR and —so = 25 = 0))
1 + 240 [ 00724151 + 2 D.D?241513 } 7
1-0.0724151  1-0.07241512 2
[ V2
29.8579 7
= 1 for (X R and U
¢ -:—le-:E—xka'k{—z—]k

expléa |20 )V Y T

2
00724151 8 00724151
1+240 + =]
1-0.0724151 1-0.0724151<

& v 2
,?[ i ]—1.-'2 [auglZ-zp W2 m| 102 (-1-(argi2-zq W2 7))
29.8579 =

¢ -:-1:"1—371k12-z.;.r“z.:,"‘

ZRNdZI I-I.l;!

7

1
Zn
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And:

5(((1+240((((0.0724151/(1-0.0724151)+(8*0.0724151°2)/(1-0.072415172))))))))-11-
1/golden ratio

Input interpretation:
0.0724151  8.0.07241517 ]] 1

1-0.0724151 1-0.07241512 ¢

5[1+24D[

# iz the golden ratio

Result:
137.671...

137.671...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representations:

0.0724151 5 8§ - 0.0724151° ]]_ i E B
1-0.0724151 1-0.0724151° ¢
0.0724151 8 0.0724151° 1
0.927585 T 1-0.0724151% ]]_ 2 sin(54 =)

5[1+24D[

—ll+5[1+24l:l[

0.0724151 8 0.0724151° 1
5(1+240 -11--=
¢

1-0.0724151 ~ 1-0.07241512

0.0724151 8 0.0724151°
~11-—-—————— +5(1+240 3
2 cos(2167) 0.927585 1 _-0.07241512
0.0724151 8 0.0724151° 1
511+ 240 - -11--=
1-0.0724151 1-0.0724151? 1]

0.0724151 8 0.0724151° 1
-11+5|1+240 =

0.927585 ’ 1-0.07241512 ~ 2sin(666°)
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L((((5(((1+240((((0.0724151/(1-0.0724151)+(8*0.0724151/2)/(1-
0.0724151°2))))))))-11-1/golden ratio))))

Input interpretation:
1

5 [1 N 24[:,[ 00724151 8.0.0724151° ”_ 11 - 1
1-0.0724151  1-0.0724151% 4

Result:
0.00726368. ..

0.00726368...

This result is very near to the fine-structure constant

Alternative representations:
1

5{1240( S0RanL 8 III.III'?24151E”_ 111

1-0.0724151 1-0.07241512 4
1
00724151 7 2 4 1
~11+5(1+240( e R
0927585 1-0.0724151< 2sini54 %)

1
5[1 +24D[ 0.0724151 8 007241512 ”_ 11— 1
1-0.0724151 1-0.07241512 &
1
1 0.0724151 7 2y
~11-- +5(1+240( el
2eos(216%) 0927585 1-0.0724151-

1
5[1+24D[ 00724151 8 007241517 ”_ 11 1
1-0.0724151  1-0.07241512 #
1
_11+5 [1 + 240 [0.0?24151 L & 007241517 ” o 1
0927585  1-0.07241512 2 sin{B66°)
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1-504((((0.0724151/(1-0.0724151)+(32%0.072415172)/(1-0.0724151°2)))))

Input interpretation:
0.0724151  32.0.07241517

1-0.0724151 = 1-0.07241512

1-504

Result:
-123.36A704417840306398250998061305278708446 7951 15827880560, .

-123.3667044...

Note that: -123.3667044 + 29.85787 + 1.61803398 = -91.89079242 (Z boson with
minus sign)

1-504((((0.0724151/(1-0.0724151)+(32%0.072415172)/(1-0.07241512)))))-2

Input interpretation:
0.0724151 32 0.0724151°

1-504 +
1-0.0724151  1-0.07241512

Result:
~125.36A704417840306398250998061305278708446 7951 15827880560, .

-125.3667044... 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 GeV

1-504((((0.0724151/(1-0.0724151)+(32%0.072415112)/(1-0.0724151/2)))))-18+2

Input interpretation:
0.0724151  32.0.0724151%

1-504 +
1-0.0724151 1-0.0724151°

-18+2

Result:
-139.36A7044178403063982509980613052787084467951 15827880560, .

-139.3667044... result practically equal to the rest mass of Pion meson 139.57 MeV
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(((1+240((((0.0724151/(1-0.0724151)+(8*0.0724151°2)/(1-0.0724151°2)))))))) /
exp(((-Pi*sqrt2*(1+3/16(1-2))/(1+3/16(2))))) + 89 — 8

Input interpretation:
2
1 + 240 [ 0.0724151 8 III.III'?244-151':I }
1-0.0724151 1-0.0724151<

+80-8
— 143-(1-3)
ERp| | ¥ 2
1+16 2

Result:
403.315..

493.315... result practically equal to the rest mass of Kaon meson 493.677

Series representations:

a2
00724151 8 -0.0724151“

1+ 240[ 2 }
1-0.0724151 1-0.0724151=

ex [ n\n‘?l:1+1':116;21:|]
p_—

1+3—2

+890-8=

29.857
81 + 9 9 - - for not ({zpeR and -
c—l]kl:—a]kfz—zglkzD

13— T
EXP[_E 7V zo Lk:ﬂ k!

- 2
1+ E-l‘-]-l:l[ 00724151 4 8 I:I.I:I..24151':l }
1-0.0724151 1-0.0724151~

+89-8 =
:ru"EI:1+3—';:'6;EE:|
= 29.8579
+
iy ey -1 2—xf x* —1-'|
exp|- 2 mexpl| 2222 Vi, STk

[or {x R an I v}

2

00724151 8 0.0724151=
1+240( |

1-0.0724151 1-0.0724151=

. +89-8=
av 2 I: 1+?"—':11|5I;"!:|
EXp R
. 20.8579
81 + - - "
13 [ 1 \U2larg@-zpWEm] 12 (14larg2-zg W2 1) e c—l:kll—i]k»:Z—z.;.sz.;,
SXP|~ 25 }T[_} Zo Lk:ﬂ k!
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(((1-504((((0.0724151/(1-0.0724151)+(32*0.072415172)/(1-0.0724 151°2)))))))) /
exp(((-Pi*sqrt2*(1+3/16(1-2))/(1+3/16(2)))))-34+8+3/5]

Input interpretation:

2,
1 —5':'4[ 00724151 " 32 I:I.I:I'?'.24151':l j 3
B 1-00724151 1-0.0724151< -344+8+ —
1-+i'!1—2.1 3
exp|-x (V2 x 10—
1+ 2

16

Result:
1729.00...

1729

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 (taxicab number)

Series representations:

2,
1 _5|:|4[ 00724151 + 32 - 00724151

2 ] 3
| Lt gy g 2.
ey 2 14—=
v::!cp[——3 —_ ]
1+F
127 123.367
TSI o]
I O a E AT A
13 toa 2k
EXP[_:ZE TV Zo >_4k=|:| k!

o)
00724151 32 0.0724151=
1 -504[ +

]
~ 1-0.0724151 1-0.0724151% j SR § «
vz |:1+3_,_.-'1152'|] 5
o T
16
127 123.367
PR o

1 @2-f k(1)

k!

exp|- 2 mexpln| 2822 ) V3 37
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2
00724151 32 -00724151° Y
1-504( =) 3
1-0.0724151 100724151 /! g4 g 2| _

avz |: 1+3—'—*’1_E1'| 5
eXP[— lulﬁ I
" 16
127 123.367
ke
[ 1 i
5 13 31 12 [argl2-zn W2 m) 12 (1+]mrg2-zg W2 7)) T -:—l]knl—EIIk{E—zD]ksz
=PI 7o, ’T[z.;,] %o Lk:ﬂ k!
From:

Ramanujan’s “Lost” Notebook VII: The Sixth Order Mock Theta Functions
GEORGE E. ANDREWS AND DEAN HICKERSON - ADVANCES IN

MATHEMATICS 89, 60-105 (1991)

We have that:

For x #0 and |g| < 1,

ix, q)=(x, g/x. q; q) =3 (—1)" q(g)x”; (0.4)

R

THEOREM 1.0. If |g| <1 and o is a primitive cube root of unity, then

Jo,q)=(1-w)J;, (1.6)
-0, )= (1 + ) 22, (17)
2
and
J2T
g, wg?) jg, wiq?) =218 (1.8)
J2d3 i
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We have that:

2

6,1 .2 6. -1, 6
(wx, w°x, wg°x~ ", wq°x ™" ¢") .

= l"l (1 _wqéfx}“ _ GquﬁJ'C}[l wwqﬁ”f’x“}(l _ wzqﬁf—rﬁx—l)
iz=0

_ I‘[ (I_QIBJXB)(I_q18i+18x—3)=.;§j(x3,q|8)
izo (1=g"x)1=g""*x7")  Jygjlx.q°)

Forx=2,q=0.5
(((1-0.57(181)*273)(1-0.57(181+18)*27(-3)))) / (((1-0.5(61)*2)(1-0.5(61+6)*2(-1)))

Input:
_51 Bi+l8 ]

184 3 a
(1-0.5"x2%)(1- 02

i 1 Gith
(1-0.557x2)(1- 7 «0.5%*¢)

iizthe imaginary unit
Result:

- 1.B2071... -
1.88047... ¢

(using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
= 251?4? Eil-EE::'- I = —134.':'?5': hil
2.61747

sqrt(((((1-0.57(181)*273)(1-0.5~(18i+18)*¥27(-3)))) / (((1-0.57(61)*2)(1-
0.57(6i+6)*2°(-1))))))

Input:

(1-05"x2%)(1- 25—

' fi 1 Bi+6)
\ (1-05%x2)(1- 2 x0.554¢)
iizthe imaginary unit

Result:

0.631172... -
1.48066... i

(using the principal branch of the logarithm for complex exponentiation)
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Polar coordinates:
r=1.61786 radiu , 8= —67.0375% (ancl

1.61786 result that is a very good approximation to the value of the golden ratio
1,618033988749...

1/ sqre(((((1-0.57(181)*273)(1-0.5°(18i+18)*2/(-3)))) / (((1-0.5°(6i)*2)(1 -
0.576i+6)*2°(-1))))))

Input:
1

, 187418
(1-0.5184.23)[1- 25 —

N (1-0s58iz)(1-105804)

iizthe imaginary unit

Result:
0.241138... +
0.569123... i

[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r =0.6181 (radiu I # = 67.0375° (angle
0.6181

1710727 (((((128)/10"3+sqrt(((((1-0.5°(181)*273)(1-0.5°(18i+18)*2/(-3)))) / (((1-
0.57(61)*2)(1-0.57(61+6)*2"(-1))))))))))

Input:

| g n5lBi+l8
o gy [(repsi® 23][1-2—3]

1077 [10° Y (1-05% x2)(1- 2 x0.554)

iizthe imaginary unit

Result:
7.50172... » 10728 _
1.48966... x 10727 ;

[using the principal branch of the logarithm for complex exponentiation)
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Polar coordinates:
r=1.67196x107%7 (radius), 8=-62.9954° (angle
1.67196*10 result practically equal to the proton mass

We have also:

1/golden ratio-5*((((((1-0.5°(181)*2/3)(1-0.5°(18i+18)*2/(-3)))) / (((1-0.5°(61)*2)(1-
0.57(61+6)*2(-1)))))))

Input:

; 18i+l8
(1-05187 < 2%)(1- 23—

L oz 2?

¢ (1-0.5%2)(1- 1 .0.5%)
: 2

# iz the golden ratio

iizthe imaginary unit

Result:

9.72161... +
0.40233... ¢

[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r=13.5246 radius , 8= 44 0435 (ancle

13.5246

In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of
the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of

the hydrogen atom.
mee’l

8e2h?

1Ry = heR, = = 13.605 693 009(84) eV = 2.179 x 107 15].
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Alternative representations:
18§ 3 n5lBi+l8
p 5((L-05%x2)(1- 03— )

¢ (1-05%x2)(1-
5(1-8x0.5")(1-

DISISHIS-} =
D_518+18f} 1

1
2
1
: +
(1-2x055)(1- 2 x0556)  2ain(4)

| 5(1-05" 2% 1- Ml]

o3
¢ (1-0.5% x2)(1- 2 x0.55) B
1 5(1-8 r:u.5”"}[1-§ .54ty

2 cos(2167) i D.SE’"}[I—‘% 0_56+6i}

p 5((1-051 ) (1- 2

¢ (1-0.5% x2)(1- 2 x0.55%) B
5(1-8x0.5%)(1- < x0.51184) 1
(1-2x0.5%)(1- 2 x0.5%¢) " 25in(6667)

And:

8+golden ratio+55((((((1-0.5°(181)*2/3)(1-0.5(18i+18)*2/(-3)))) / (((1-
0.57(61)*2)(1-0.57(61+6)*2°(-1)))))))

Input:
3 185418
(1- 0518 23}{1 _ 05 23” ]
8+¢+55 : )
(1-0.5% +2)(1-7 <0555
. 2
# iz the golden ratio
iizthe imaginary unit
Result:
-90.5213... -
103.426.. &
[using the principal branch of the logarithm for complex exponentiation)
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Polar coordinates:
r=137.444 radius), #=-131.193° (angle

137.444

This result is very near to the inverse of fine-structure constant 137,035

Alternative representations:
55((1-0.5"% . 2%)(1- M]}

3
8+ + . =~ -
(1-05%x2)(1- 7 x0.5%¢)
55(1-80.5187)(1 - 2 » 0.518+18]
B+ = +2sin(54°)

(1-2x0.5%)(1- 2 x0.5%¢%)

s 55 [[1_0_5184' 23}[1_ 0_51;:18]] )

G 1 G+
(1-0.5% x2)(1- 7 x0.55¢)

55(1-8-0.518)(1- 2 . 0.518+18)
8 -2cos(2167) + . = —
(1-2x0.5%)(1- 2 x0.5%¢)

55((1-0.5% . 2%)(1- 22 2)

3
B+o+ : 2_ =
(1-0.5% x2)(1- 2 x0.5%¢)
55(1-8 0.518"}[1-§ e

8+

. —— — 2 sin(b66 %)
(1-2x0.5%)(1 - 2 x0.5%¢7)

And also:

1/(((((8+golden ratio+S5((((((1-0.5(181)*273)(1-0.5°(18i+18)*2/(-3)))) / (1 -
0.57(61)*2)(1-0.57(61+6)*2"(-1)))))))))))

Input:
1

5 185418
i 2

a8 55 3 )
tet (1-0.5%x2){1-L 0,50 146)

# iz the golden ratio

iizthe imaginary unit
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Result:

-0.00479177... +
0.00547487... i

[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:

r=0.00727567 radius #=131.193" -I!!:'!"

)

0.00727567

This result is very near to the fine-structure constant

Alternative representations:
1 1

: TBi1B Y 184}, L 18418

55[':1":'-5181 23][1_&53‘;” - ss(r-e 08 ¥y 05 T +25in(54 )
B+a+ . I 2. (1-2 -0.58%)(1-L . 0.58464)
(1-0.58¢ 2]|:1-2 o.55448) S :

1 1
55(1-8 0.513"]41-:'*; Hi At

(1-2 0.584)(1-1 - 0.58+84)

B-2cos(216°) +

: 2

B8 - .
EeE (1-0.584 x2)(1-L 0.5646)

1 1
; 18418 ) 3 18i)(1_L 5184184
i o) L g R W st Sl P77
8+¢+ = (1-2 x0.58%)(1-L x0.56+48 1)

] L & 146
{1-0.5°1 2]|:1-2 05214 1

Now, we have that:

Co = Doy n! _ n)
TP K-k (k

(g) ~51/21(5-2)")
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Input:
51

21(5 -2)!

n!is the factorial function

Result:
10

10

From

n—1

T T (-apem g e
k=0 =

n—1

=% (=1t pi=nyE SR
k=0 5

=1

N 5 o )+ kn
= ¥ (=0 gDrk =1y g8 e ),
k=0
fork=2,x=2, n=3and s =1, we obtain:

”i] z (_ l)ﬁ:-d—nx q(k_;ns)xk+m

k=0 =
(-1)"5 * 0.5710 * 275

Input:
(-1)° x0.51° x2°

Result:
-0.03125

-0.03125

Rational form:
1

" 32
And:
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2/(((-1)75 * 0.5M0 * 2°5))

Input:
2
(-1y° % 0.5 » 2

Result:
L]

64
From which:
-(3/sqrt2)"2*1/(((-1™S5 * 0.5710 * 275))-7+1/golden ratio

Input:

[ 3 ]2 1 5 1
- i
i) (-1 x 050 x2° ¢

Result:
137.618...

137.618...

# iz the golden ratio

This result is very near to the inverse of fine-structure constant 137,035

Series representations:

(%) . 288

- 5 10 A5 1y o2
-1F 0.5%° x 2 ¢ ¢ (e V(L) @0t
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(%)

1
_—,— T3+ - =
178577 x 27 ¢
7 1 288 : |
— +—+ "I L { .:;.i. A
¢ -1 @k xR (-1}
2 arg(2-x) 2 | T L 2 Mk
el [”Tl 2n “G [Lk:ﬂ X
o 2 i “larglZ-m W2 m) 1 |argi2-zg iz o)
[u'? ] 1 288 [ZD] *

(=17 0.5 . 2°

V(((-B/sqre2) 25 1/(((-1)*5 * 0.5710 * 2/5))-7+1/golden ratio))))

Input:
1
3 42 1 1
_[E] {-1)50.510 .25 _?+.§
Result:
0.007266409. .
0.00726649...

1
-T+-=-T+ -+
&

P

<—1J"{—%1k<z

[

~zf 25* ]2

This result is very near to the fine-structure constant

Series representations:

1 1
[L]E SR 288 S
Wil S 2y [kt
(-1 0.510 . 25 # Voo | 5
for not ((zgeR and -
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1 1

3
=) T R T
i 41 ex E':r'-r a—“‘—*rﬂz_'ﬂ|]\-'—x3 Rl e ':'E]k
{-1y"0.510 . 25 F] P T ar I Zk:ﬂ Kl

el

1 1
[%JE i 2SE{L]-IET§':E—JDJ."':EHJJzal—[arg-:E—;D]_.'-:E:r]J
_val 7+ 1 T ¥ = + LI
T = 1 2
-1 0.510 35 8 é o V(-g) @k 5t
k=0 k!
We have that:

Z (—1) Q(E}Ir E (—1) q"{g)ya':Z (_l)qu(;]*”(;)xrys. (1.17)
r=0 £ r, 8

forr=2,x=2, y=3,n=5ands =1,

and

Co — Dnp n! B (n)
TP K-k \k

we obtain:

1)P3 * 0.5°((((1(21(2-2))+5*(11/(21(1-2)1))) 272*3

Input:

[_1}3 I:I.SZ!.-":Z!I:Z—Z]!HS 1!_-'-:2!.:1_2]!][22 3-}

n! is the factorial function

Result:
_6

-6

Alternative representations:
[[_ 1}3 D.SZ!.I":Z!':E—E]!]HS 1!1"':2!':1—2]!]} 22 P ) D.S':E CE2MN0) TEP+TE W1 T30

68



[[_1}3 DIEZ!,I'IiZ!':Z—E]!H-‘.S 1!1"-:2!!:1—2:!!]}22 s

_12 DE-;E O THRA{=2 00 (=20 200 o 200100 o 2IA{=1 00 0 = 10 21
[[_1}3CISE!,-'-:E!':Z—Z]!]HS 1!1"‘!2!(1—2]!!}22 e P ) D5'1511]11l'l:'!1]_111]31441]3."1(1]011333
Series representation:

[[_1}3 D.52!||'n;2!12—2jl!]+1,5 l!J_u'-:Z!n:l—ZJ!J] 22 3=-12

g.-

5 o {1-ng Ik l":k:'-;l +nnl) /
.I k=0 k!

o -1 —nnyk l":k]-:1+nn_1 _— u:2—r.|r|1Ic I.":k]-;1+nn] 1 ! - -;—nmk ﬁk311+nnp
Li=0 k! /|| &k=0 k! Lufe=0) K k&)

£ Tor (im 0 or m £y and m

Integral representation:
[[_ 1}3 0_52!,-12!:2—2]!.1#.5 1!1n'f.2!<1-2:!:}22 3=-12

0.
ﬁ}[ﬁ“r"(adu?‘” —*i-‘k—]][ ol —‘i-'k—];."'[flw";—rdnv” uﬁ][ﬁ”r“radntw —ii-‘k—]]

k! Lk=0 3100k [ 5“k=‘3-:2+k_1k! k=0 gl Sh=0 (34k) k!

I poa o0 _ii.‘k_ oo .t [ e e o
1;-[]1 £ d{+Ek=‘3il+k]k! 45 ]1 e rdr{;. Jl e dr+F

5

_golden ratio”2 (((-1)*3 * 0.5°((21/(2!1(2-2))+5*(11/21(1-2)1)))) 2°2%3)))-2

Input:
g [[_ 197 . 0.52!@! @-2+51k 21210 [22 3}}_ 2

n!is the factorial function

# iz the golden ratio

Result:
13.7082...

13.7082...

In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of

the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of

the hydrogen atom.
m,ﬁfl

8e2h?

1Ry = heR, = = 13.605 693 009(84) eV = 2.179 x 107 15].
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Alternative representations:

_é 1) [D 52222 < 1N 1-2) 2 3}} g
_2 412 . 0.5 T@NTOTENTENTIIE) 42 '

_¢2 (— 1}3 [CI g22H2Z-2)0H5 - 1h2t1-2) [22 3” ooy
92412 055 0 MDD 2maat 2ig-nton - 1! 2!!:¢2

_# (17 [D S2U(212-2)45 - 12! (1-2)) [22 3}} g
_924+12 . 055 :.-'t-:l:-l-:nymmfnmumyf

Series representation:

_¢? (-1 [D_Sz!_-'<2!<2-2m+<5 V(2! (1-2)) (2 3}} _2_92|-1+6

0.~
5 g il nDJ‘kl":m-:lmD;l - -;1n|:,f‘r““.:1+num —_— —n|:|1kl":k:'-:1+n|:|1 ‘;‘N —nn;lkr':k:'-'lmn;l
5 Life=0) k! | Lke= k! hk_EI k! 'i-k=EI k!
2
o
for (mg =0 orm & Z) and w | and my — 0 and m l and mg = 2

Integral representation:

—d -1 [0_52!,-'-:2!<2-2:!J+15 L/l (1-2)) (2 3})_ 9-2l-1+6

0.
[]‘”:"dr hfﬂi‘f:l]%]ﬁlwﬁ”“ [[Jl““—dn‘_k_n‘ﬁ)lf][h e r‘-dr+2§°=n‘-éﬁ‘:%] [5-.;4::0(;@%] [[lwr_d“ukﬂ‘ﬁjﬁ][h eti? H*E?:D;éﬁ{%]]
&

8*(((-golden ratio™2 ((((-1)"3 * 0.5M(2V/!2-2)))+5*(11/(2!(1-2)!))))
272%3))))))+12-1/golden ratio

Input:
8 [_¢2 [[_ 1)% - 0,522 -2+ 12 {1-2)1) [22 3}” +12 - 1
; @
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n! is the factorial function

# iz the golden ratio

Result:
137.048...

137.048...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representations:

I ) ) (AT ] ) 1
8 [_1}{¢z {[_1}3 052021 2-2)0H5 < 12! (1-2)) [22 3}”+ 12 ;

1 e
12 - ; +96 D.E‘S CE2N 0 TE N+ L Ii3n ¢2

I ) I y ) 1] 1
8 [_1}{¢z {[_1}3 0521121 2-2)45 < 102! (1-2) [22 3}” e ; v

1 n AT [ L. " " rn " AT P " " " n
12 — _+96 D.S‘S O T =2)0 (=10 200 220 = 20 =1 a1 2..J¢2

8 [_1}{¢2 {[_1}3 052121 (2-2)0H5 < 12! (1-2)) [22 3}”+ 12 - 1 i
1 | ¢
b +9|5 D.5¢5¢1]1 Wil ¢1333H1:2.-'<¢1h¢1323¢2
Series representation:
2 3 o 2 20(212-2)H5 - 2120 (2 11
B(-1)(¢” (-1* 0.5 ; (2% 3)))+12-= = ~|-1+12¢+96
' ¢ ¢
0.
1-ng # ¥ 4npyy {(=1-ng F %1 4ng) 2-ng ¥ %0 4np)y g {=nn ¥ T80 4npy
5[5 £, n ; +n ];‘ [[E?:ﬂ nn L +0py ]Ek\m:D np . -+ ]+1’,u [Ef:lj n - +n
&
for(m =0 orm ¢ £) and n l andm = 0andm - 1andm = 2
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Integral representation:
8 [_1}[‘;’2 [[_1}3 [,52Y12H2-2045 - 12i1-2 [22 3}'”+ 12 — E » E _1+126+96
; ¢ ¢

0.

et dra 7™ L1 #Sl"’:"fn!ru ‘”‘—c!r+ f‘—‘))—cl I -2 gy, AL I ‘”"—dr+ ‘—E_ 2 dr+y —'i—-—l"k]
Jl S0 1okt 71 h Tko "'k—‘3¢3+k1k “k—ﬂmmk t Zk=0 ek Sk (34 k!
3
&

L/((((8*(((-golden ratio”™2 ((((-1)"3 * 0.5™M((2!/(21(2-2))+5*(11/(2!1(1-2)!))))
272%3))))))+12-1/golden ratio))))
Input:
1
B (-2 ((—1)° x 0.52(!2-DINS 142102 (92 , 3y} 4 19 i

n!is the factorial function

# iz the golden ratio

Result:
0.00729673...

0.00729673...

This result is very near to the fine-structure constant

Alternative representations:
1
s 2 o 1.3 c2WEHZ-2)HE © LN2IH1-2)) (2 1
B(-1)¢ (-1 0.5 (2% 3))+12- ¢
1
12_; +06 (), 543 TE2WIN0) TEN+TEY I NE) ¢2

1
B 2 ¢ a3 AN2N2=2) -3 < 1TIWEN1=2)) rn2 _ 1
8(-1¢" ((-1)" 0.5 (2% - 3)))+12-+
1
12 - 1 +9|5 D.S-:S O TI=2 (=T 10 21011 2 =150 a2 2!!;|¢2
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1
B (— 1) (¢? {(—1)° 0.5212!2-2005 - 1N211-2D (92 3 4 12 i =
1

192 - i +06 0,545 (L1 V1) (g 1/l f.1:g.1¢2

Series representation:

]
1
3 3 o 22W(2HZ=2YHS « IYEH1-2)) (o2 1 :'Pj'f ~1+124+96
8 (-1)(¢" ((-1)° 0.5 e - P23 12—

0.~
5 % oo -:l—nn;lkl":k:'-:lmn;l ! o -:—l—nn;lkl":k:'-:lmn;l o -:E—nn;lkl":k:'-:lmn;l 1,-' . -:—nn;lkl":k:'-:lmn;l
[ k=0 k! f [ k=0 k! _ o= k! £ ! k=0 k!

¢3

Lo ({m L or m Zyand n 3nd 0 and m and L

Integral representation:

1
SR 1=¢f,f ~1+124+96
8 [_1}[0}2 [[_ 1}3 0.52._-‘;2.:2—2;1.]-0-;5 1N2{1-2)0) [22 3“}+ 19 ;
0.-
A1 e poa gt e /[ o €t CLEY [ oot 2 o, AL ) [ o et oo AL ) [ oa ot 2 41
51a" [le'_{dp' km=0i1+k:lk!]+"5Jl“l_t““".l" [[Jl“”?““ZELJ kil J[Jlu'_ri L km=0¢3+k:lk!]]+[5 kw=D<2+ka!].l'l [[ll\mr_d“ k0 kK. ][Jlm'_iri o :0=DG3+J:H:!]J
&

Now, we have that:

THEOREM 2.3. Ler a, b, ¢, and q be complex numbers with a# 1, b#0,
c#0, ¢ #0, and none of a/b, ajc, qb, and gc of the form g—* with k > 0. For
n =0, define

We have:

j=0and j=1
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Jj=2
Forj=3 and n=15, we obtain:
A:I(IS _lp _q“ls qz)
2(=1)"g" " (1 +4q)
- 1 _I_qzn—l

e | A R (1Y (14"
+q2rr [l_qz ]|: +2 Z U_]]z(l_i_gg_, ]][1+q2.1+1}j|.

(2(-1)"5%0.5/29 * (14+0.5)))/((((1+0.529))))+0.5/45%(1-0.5° 10)*[(1-
0.5)/(1+0.5)+2*(((-1)"3*(1-0.572)))/((0.5"4 * (14+0.525)(1+0.5"7)))]

Input:
2 -1)° x0.5%° (1 + 0.5) 1-0.5 -15° (1 - 0.5%)
T 1 0.5%(1-0.5%) +2 [ '

14+0.5° 1+0.5 0.5* (1+0.5%){1+0.57)

Result:
-5.577689003577036611760292646743526307781850737309601... = 1077

-5.577689003577...%10”

From which, we obtain:

(((-1/4096* 1/(((((((2(-1)*5%0.5/29 * (1+0.5)))/((((1+0.5°9))))+0.5/45%(1 -
0.5 0)*[(1-0.5)/(14+0.5)+2*(((-1)A3*(1-0.5/2)))/((0.5"4 *
(140.5°5)(1+0. 5NN /2 - 64-8

Input:

1

N 24
2{-1)°.0.52% 140.5) 1-05 ., {-1)% [1-0.52)
140,57 140.5  g54(140.5%)(140.57) |
\- _64-8
4096

+0.5%5 (120,517 [
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Result:
137.2150286628013351569251614075194737771599828547063597070. ..

137.2150286628...

This result is very near to the inverse of fine-structure constant 137,035

And:

TACC(-1/4096* L/(((((((2(-1)°5%0.5229 * (14+0.5))/((((1+0.5°9))))+0.5°45*(1-
0.5710)*[(1-0.5)/(140.5)+2*%(((-1)3*(1-0.5/2)))/((0.54 *
(140.575)(1+0.5°7) DI 1/2 - 64-8))))))

Input:
1
1
2(-1)% 0529 140.5) . .45 10[1-0.5 1% (1-0.52)
40545105 2 =
14057 ' 108" 0.5% (140514057
\ - -64-8
4096
Result:
0.007287831440515506733181622062843694147200578023024028856...
0.00728783144...

This result is very near to the fine-structure constant

(((-1/4096* 1/(((((((2(-1)*5%0.5/29 * (1+0.5))/((((1+0.5°9))))+0.5/45%(1 -
0.57M0)*[(1-0.5)/(140.5)+2%(((-1)A3*(1-0.5/2)))/((0.5°4 *
(140.575)(1+0. 5NN /2 - (x-1)/27)-8 = 137.2150286628

Input interpretation:

1

1-0.5 -1y 1:1—D.EE:I

2{-1"-0.52% 140.5) s ‘
140.5 g5t f1s05%)14057)] x-1

140,57
V- ~ 7 8T
4006 27
137.2150286628

+0.5%5 (10,510 '.[
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Result:
]_ 2
?x +201.215 = 137.2150286628

Plot:

100 | \ — 1%, 201.215
|

4000 _ 2000 ' 2000 aopp — 137.21502856628
Alternate forms:
x
64.037 -— =10
27
201.252 - 0.037037 x = 137.2150286628
-0.037037 (x - 5433.81) = 137.2150286628

Expanded form:
201.252 - E_Jf? = 137.2150286628

Solution:

1729

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 (taxicab number)
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Appendix

DILATON VALUE CALCULATIONS 0.989117352243

from:

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

We have that:

5. Since G,, and g,, can be expressed as roots of algebraical equations with rational coeffi-
cients, the same is true of G2! or g2*. So let us suppose that

1 =ag,* —bg, *+---,

or
24 —24
n __a’_bgﬂ s e

But we know that

e~ VRt — 1 _ 24"V L 9766 VR .
6492t = €™ — 24 4 276 VP — ...,

64a — 64bg7 2 + ... = ™" — 24 £ 2767V — ...
64a — 4096be "V 4 ... — ¢"V® _ 24 4 9766 V" — ...,
that is
€™V — (64a + 24) — (4096b 4+ 276)e~"V" L ... (13)

Similarly, if
1=aG, 2 —bG; 8 + -

then

€™ = (64a — 24) — (4096b + 276)e V™ 4+ . .. (14)

From (13) and (14) we can find whether e™7 is very nearly an integer for given values of
n, and ascertain also the number of 9’s or 0's in the decimal part. But if ¢,, and g, be
simple gquadratic surds we may work independently as follows. We have, for example,

ga2 = \/ (1 +V2).
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Henep

oy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
B4(g% + gz 1) — €™V — 24 1 4372 VE 4 _64{(1+ VD)2 + (1 - VD)),
Hener
™32 = 2508051.9932
Apain
Gar = (6+ V37)T.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V 421 443720 VT .. = 64{(6 + V3T)* + (6 —3T)¢}
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

. - i - (54v3\ ~ (5_vH
64(g28 | gai) =™V 24 | 437277V | .. —64 {k 5 | ,;/
¥ S
Hence
— =0
TV _ 94501957751.00000082 . _ .
From:

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

Now, we have that:
From the following vacuum equations:
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AR s omaw
Teved _— _CE 7 —2B8-p)C+287"¢
TE

[y ) ('\l

if 28\ gy i a0
K (p 4 | — TR )e 2B C+28:"¢
16K e 2€ -

h? Do (o)
(A2 — ke ™ 4+ ———— [T —p+ £ e~ 26-nC+28:" ¢

A

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

4096« Y " instead of

. —28-pC+28 ¢

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

e~6C*+® = 4096e V18

Therefore with respect to the exponential of the vacuum equation, 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.

phi = -Pi*sqrt(18) + 6C, for C =1, we obtain:
exp((-Pi*sqrt(18))

Input:
Exp[—:r *.,.'"E]

Exact result:

a3y 2
e

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°
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Now:

e~6C*+® = 4096 V18

e~ ™18 = 1 6272016... * 10°

L _=6C+d = 1,6272016... * 10
4096

0.000244140625 e ~6¢+® = ¢~™18 = | 6272016... * 10

ln(e‘”m) — —13.328648814475 = —m\/18

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

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

0.000244140625 e ~6C*+9 = o—mV18
Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc4g _ 1 o—V1B
0.000244140625 0.000244140625

e 60+ =(.0066650177536

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

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625

80



Result:
0.00666501785...

0.00666501785...

e~ 0C*+? = 0.0066650177536

1
0.000244140625 =

exp[—n u"'E]

= VET] 1
0.000244140625

=0.00666501785...
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:
-5.010882647757. ..

-5.010882647757...

Now:
—6C + ¢ = —5.010882647757 ...
For C =1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢
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Conclusions

Note that:
g22 = \/m .
Hence
6493 = €™V 244 2766 ™V
649" = 4006 ™ 4 ...
so that

64(g28 4 gy 2t) = VIR 04 4 43706 VB L e = BAJ(L VTR (L —/D) 2]

Hence .
e™V2% = 9508051.9982. . . .
Thence:
64952 = 4096e V2 4 ...
And
64(gas + g52t) = ™2 _ 24 4 4372 V2 ... = 64{(1 +V2)2 + (1 — v2)12}

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

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

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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