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Abstract

In this research thesis, we continue to analyze and deepen further Ramanujan’s
equations of Manuscript Book 2 and described new possible mathematical
connections with some parameters of Particle Physics and Black Holes Physics.
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From: Manuscript Book 2 of Srinivasa Ramanujan

Page 24

(1-1/8)(1-1/27)(1-1/64)(1-1/125)...

cosh(Pi*cos(Pi/6)) / (3P1)

(1-1/8)(1-1/27)(1-1/64)(1-1/125)(1-1/216)(1-1/343)(1-1/512)(1-1/729)(1-1/1000)(1-
1/1331)(1-1/1728)(1-1/2197)(1-1/2744)(1-1/3375)(1-1/4096)

Input:

[-8)0-27)0-50) -1 - g (- g - 5332~ 75)

[I_M$UM1_rélnl_féénl_zé?nl_E;M]@_BJE]“_EiE]

Exact result:
57601303716722 261041

71035269414912 000000

Decimal approximation:
0.810883159748111990166340581269612658808436025046574990458...

0.810883159...
Alternate form:

57601303716722 261041
71035269414912 000000




Continued fraction:
1

1+

4+
3+
2+
9+ 1
1 l
3 1
1+
1 1
i 1
39+ T
1

cosh(Pi*cos(Pi/6)) / (3P1)

Input:
s

ccsh[;r ccs[E”
coshix is the hyperbelic cosine function

3n

Exact result:
cush[ L ]
2

3
Decimal approximation:
0.809396597366290109578680478726382119372787648261130165877...
0.809396597...

Alternate form:

{vaalfz  [V3a)2
[ 3 i [ i

T

6



Alternative representations:

cosh[;r cas[g” 5 cns[, T CUS[% )

3x 3x

cosh(x cas[% )) _ cos(-in cas[’é J)

3r 3x

m ; i
CDSh[Ir CDS[E ” o eoslr/ &) + g™ rosin) )

3 - 2(3m

Integral representations:

h m R
M_ 1 \LJE sinhit) d't

3 B E
h i .
w — B‘L 4 ; ::? jlsinh(%\gﬂ't}dt
i i Y i)
CGSh[’T CGS[%” i i oty ML LR i
3 B 6 ~L'M+r Vs e
Multiple-argument formulas:
CDSh[ﬂ' cas[g” 3 -1+2 CDShZ[%]
3 B 3
CDSh[ﬂ'COS[g” 1+251I1h2[“l—i”]
3 B 3
cotlrcoz) -3eom{555) o5
3 - 3

1+(((cosh(Pi*cos(Pi/6)) / (3P1))))"2

Input:
h Y
! Cos {;cas[ﬁ”]




cosh(x) is the hyperbolic cosine function

Exact result:
cosh? [ ¥ix ]
TR

1
- o

Decimal approximation:
1.655122851828128345549650610838090915676552665632797034527 ...

1.6551228518... 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...

Alternate forms:
1+ cosh(V3 7

18 n°

1+18x% +cosh{vV3 )
18 »*

1+

9n? + cnsh‘?[%]
9 x

Alternative representations:

3 3

1+

cash[;r cns[g” 2 . [cns[—z P ccs[’—;”]z

3 3
cash[;r ccs[g” A o7 Cosin(B) i cosin/6)
l4|———| =1+
3 2(3m



Series representations:

W I 3k g2k
cash[;r cns[g” 2 1 Deel Tuv
l —_— = — 1 : 4
’ 3m To2 T 1842

I:l:—d'+\.-"_3 :|:r:|2k

h &R e e
1+[cas [;rcns[ﬁ}j] L 1 [2k)!

3 18 r°
l:i'r’(ﬂEk 2
cash[;r ccs[g” [Ekﬂ:| {2k} ]
1+ [T =1+ 9 7

76*((1+(((cosh(Pi*cos(Pi1/6)) / (3Pi1))))*2))
where 76 1s a Lucas number
Input:

76 [l+

mh[m[g,}]z]

i

cosh(x) is the hyperbolic cosine function

Exact result:
cosh? [ iy ]
2

761
N

Decimal approximation:
125.7893367389377542617734464236949095914180025880925746241...

125.789336.... 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

Alternate forms:
76 |::|::slr12[E ]
e R

9 n?

76 +

38(1+ 18 1% + cosh(V 3 x)
9 r?




=)

76 [9 T+ cnsh‘?[
9 x?

Alternative representations:

) g "2 ) i
6l cos [;cns[ﬁ” _elys CDS[U;CGS[E‘”]Z]
FiB Fig

7611+ ——— =761+
3n 3

( cash[;r cns[g” : ( cas[—zncas[g”]z]

?5[1+

cosh(r cos(Z )} _weosin/B) . reosin/6)
[ [5” _ 76 [1 i € +e ]
3 2(3m

Series representations:

o]

3

gk 2K
(2k)

76 30 Zin

=7b
+gﬂ2+ o2

I:l:—u'ﬂ'?:l:r:lzk

cosh(r cos(Z ]! 38 37, T T
76 [1+[—[ [5”]2]=?5- ik
3w 9 x°

R l:i]kﬂzk
cc:sh[;rcos[ﬁ}} 7 [Ekﬂ:‘ (zk)
?5[1+[—'5 ]:?5+

3 9 n?

76*((1+(((cosh(Pi*cos(P1/6)) / (3P1))))*2))+11+golden ratio”2
where 76 and 11 are Lucas numbers

Input:
h(r cos(Z)) Y
?5[1+[Lm['5”]]+11+¢2

ha

cosh(x) is the hyperbolic cosine function



# iz the golden ratio

Exact result:

cash‘?[”;"]

2
g +11+76(1+
9 n?

Decimal approximation:
139.4073707276876491099780332580605477091383117678983374862...

139.4073707... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
76 cnshz[ﬁ ]
2

2
¢ + 87+
9 n?

38 {1+ 18 % + cosh(vV 3 )
9 x°

¢ +11 +

—

6 cosh?( Y27
:—2L[1TT+\"5]+? - [ 2 ]

9 n?

Alternative representations:

( CDSh[}T CDS[EH 2 ECDS[!}TCDS[EH 2
76 1+3—6 P P el | e,/ 4 e 6 ]
L m
( {cosh(rcos(Z)|)} reoli =T
76 1+[3—['5” o N s B R S (| [ [3—[5””
L iy

coshl|r cos =) —r cosr) ) ooz &)
?5[1+[[—[5”H+11+¢2:11+¢2+?5[1+[‘° i2hs ]Z]

3 2(3m

Series representations:

o[22t

T

+11+¢,‘|.‘-|2:E'P'+¢I-|2+';| -



-Elk 2k

. e Mgt "
cash[;rcus[fn ?5[Ek=ﬂ (2 k) ]Z
76(14+| ——— 6" +11+¢° =87 +¢° +

3r 9 x?
: - |:|:—u'+u"_3:|:r:|2k
cash[;r cns[i}j : 177 5 BT T—Hmn
761+ | ———8~ +11+¢° = — + — - —
T 2 T2 92

(11+3)*(76*((1+(((cosh(Pi*cos(P1/6)) / (3P1))))"2)))-34+golden ratio
where 11 and 3 are Lucas numbers and 34 is a Fibonacci number

Input:
-3 +4

cosh[rr cos[g}}]‘z]

(11 + 3}[?5 [l+
3

cosh(x) is the hyperbolic cosine function
# iz the golden ratio

Exact result:

¢—34+1064|1 +

9

cnshz[ \’"_; T]]

Decimal approximation:
1728.668748333878454513032836766094372397572345413101807599...

1728.6687483....

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

10



Alternate forms:
532(1+18 % + cosh(V3 x))

¢34
T g}TZ

1064 cashz[ \"—z = ]
9 2

%[2D51+ 5]+

1064 + 18549 7* + 95 7% + 1064 cosh(V'3 x|
18 n*

Alternative representations:

3ar 3

( cash[;r CDS[EH 3 ( cas[”rcas[ﬁu
(11+3)76 1+[—EI -34+¢=-34+4+ 1064 1+[—EI ]

[ cash[;r CDS[EH = [ cns[—mcus[ﬁn
(11+3)76 |1+ 3—'5 _ 84+ $=-314+¢+1064 |1+ 3—'5
Fig FiB
cash[;r cns[ﬂ}}
(11+3)76 |1+ 3—"-" . P
Fig
i cos|m/ &) +e" cos(m) &)
34 +d+ 1':'54[1+ ]
2(3m
Series representations:
o e
'th[fr CDS[EH 1064 232 % (2k)
(11+376|1+| ——— 87| |-34+4=1030+46+ + bt
3w 9 x? 9 n°
3 2k
a0 44
cush[rr COS[E}} 1064 [Eki' [zk): ]Z
A1+ 761+ —— 87| 1344 5 =1030+ ¢+
3x Q 72
: W |:|:—J'+u"_3:|:r:|2k
cosh[;r cas[%” 2061 +E 5325, T 2kr
11+3H 76|l +|——— -¥M+d= +— -
3n 2 2 0 22

11

|



Page 43

Forx=2
(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720)

Input:
4 8 16 32 1164 128
2

+——-—+ - —
12 48 180 8640 6720

Exact result:
1466

945

Decimal approximation:
1.551322751322751322751322751322751322751322751322751322751 ...

1.55132275...

((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11%64)/8640-128/6720))))

Input:

1
B 16 _ 32 1164 128
12 48 180 2640 G720

1+

LR

Exact result:
2411

1466

Decimal approximation:
1.644611186903137789904502046384720327421555252387448840381...

1.6446111869... = {(2) = = = 1.644934 .

12



1073(((141/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720))))+29-Pi+golden

ratio

where 29 is a Lucas number

Input:
107 [1 : 29

S TR BT R i

2 12 48 180 8640 G720
Result:
1226757

p+r—— —n«

733

Decimal approximation:

1672.087628238297891514243080835806462655078392167879497423. ..

# iz the golden ratio

1672.087628... result practically equal to the rest mass of Omega baryon 1672.45

Property:
1226757

= +¢—mis atranscendental number

Alternate forms:
2454247 + 73315 - 1466

1466

1
—— (733¢+ 1226757 -733 )

733

2454247 45

e = R
1466 2

Alternative representations:

1
3
el L I TR TN TET I et
2 12 48 180 BG40 G720

20 _ 1 —2cos(2167+10% |1+

8
g A a8 2 _
12 48 180 G720

13



]+29—fr+q>:

W

1
16 _ 32 _ 128 704
48 180 6720 8640

10° 1 !
T4_8 16 32 _11 64 128
2 12 48 180 8640 G720
29 - 180° - 2 cos(216 %) + 10° [1 +
10° [1 !
T4_ 8,16 32 1164 128
2 12 48 180 2640 G720
29 - ;r+2c05[5]+ll:l 1 T
12 48
Series representations:
10° r1 =
T4_ 8,16 32 1164 128
2 12 48 180 2640 BT20
I
10° [1 !
£
4_8 16 32 11 64 128

2 12 48 180 2640 G720

]+29—fr+¢:
1
g L2y
180 6720 2640
1225?5'?
+29 -m+p= —

+20 —r+d =

& -1-2k k k
1225?5?+¢+ = 4(-1) 1195 1-2 [51+2 _4 2939142 }
733 = 1+2k
10° [1 . 29 e
+i_i+1_5_£+11'54_ﬁ+ —-T4+d=
2 12 48 18III 8640 G720
1226?5? i( ]k[ 1 ]
+
Tgm 1+2k  1+4k  3+4k
Integral representations:
10° [1 . 29 e
+‘_* i+16_£+11 64 128 et
1226 ?5? i 6720
B J Vi1-t% dt
10° |1 ! 29 "
+i_i+15 £+11|54 E+ —Tte=
180 2640 G720

12
1226 '?5'? J

_tz

14

o

L




1
4_8 16 32 11 64 128
43 180 2640 G720

10° [1 +

2 12
1226757 ( pe
733 0 okt

10°3(((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-

128/6720))))+76+4+Pi+1/golden ratio

where 4 and 76 are Lucas numbers

Input:
1 1

10° 1+ +70+4+m+ -
4_8 1632 11«64 128 "
212 48 180  BA4D 6720

Result:

1 1264140

-+ —— 47

¢ 733

Decimal approximation:

1728.370813545477477991160276602365468423472730966629709065...

1728.3708135...

]+29—}T+¢;=

# iz the golden ratio

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

Property:

1264140 1
e T transcendental number

Alternate forms:
2527547 + 7335 + 1466

1466

15



1264140 ¢+ 733 m¢+ 733
733 ¢

2527547 + 73345
1466

+ o

Alternative representations:

1 1
10° [1+ +70+d4+m+ - =
4_8 ,16 32  11:64 128 i
2 12 48 180 2640 B720
80 . 10° |1 :
T ————— + -
2 cos(2167) g_8 ,16 32 128 704
12 48 180 G720 2640
3 1 1
10711 + +Th+d4m+ - =
4_8 ,16 32 L 11:64 128 i
2 12 48 180 2640 G720
1
BO+180°+-———— +10° |1+
2 cos(2167) [ g_ &8 ,16 32 128 704
12 48 180 G720 2640
1 1 1
1071+ +76+4d+m+— =
4_8 16 32  11:64 128 I
2 12 48 180 8640 G720
1 3 1
8D+ﬂ-+2c35’1 +10 1+2_i+1_'5_£_ﬂ+m
] 12 48 180 G720 8640
Series representations:
3 1 1
1071+ +7h+d44m+ - =
4 _B 16 32  11:64 128 o
2 12 48 180 8644:! G720
126414(:! i
733 1+2k
7 1 1
107 |1 + +76+4+m+ - =
4 _B 16 32  11:64 128 &
2 12 48 180 BG40 G720
1254149 931 A=k 1195712 [51+2k—4 2391+2k}

1+2k

'@-lH

k=0

16



1

_ 322 , 11x64 128
1sc| BED  ATI0

o=

10 [l+ ]+?I5+4+;T+
A
2 12

16
48
1264140 1 i[
q>

2 1 J

&~ J[1+2k "1+4k  3+4k

Integral representations:

1 1
10711 + +76+d+m+ - =
4_1_£+16_£+1164_128 &
2 48 180 2640 G720
1254144:' 1
s J*u'll—t dt
733 ¢a
1 1
1071+ +76+4+m+ - =
4_B 16 32  11:64 128 &
2 12 48 180 2640 G720
1264140 1 il 1
—?33 +—+EJ dt
L
3 1 1
10711 + +76+d+m+ - =
4 _B 16 32  11:64 128 &
48 180 2640 G720

2" a3
1264140 1 "o
—+—+EJ dat

i 0

733 151"

10°2(((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720))))-

29+Pi+1/golden ratio

where 29 is a Lucas number

Input:
102 |1 : 29 1
+ = +a+ =

4_ B 16 _ 32  11x64 128 &
2 12 48 180 640 G720

Result:

1 99293

s TR A oy FiB

6 733

17

# iz the golden ratio



Decimal approximation:
139.2207453326534670771174348561171737440730038179257527213...

139.22074533... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
99293 1

= + — +ris atranscendental number

Alternate forms:
197853 + 7335 + 14661

1466

00203 ¢+ 733w+ 733
7334

197853 + 7335
1466

+T

Alternative representations:

10° |1 a 29 :
+ - tr+ - =
4_8 1632 11 64 _ 128 n
2 12 48 180 8640 G720
29 10° |1 :
e =ik +
2 cos(216 %) g_8 16 32 128 704
12 48 180 G720 8640
10% [1 . 20 -
+ - +tr+ — =
4_ 8 16 32 11 64 128 &
2 12 48 180 8640 G720
20 + 180 : 10° |1 :
29 + -+ +
2 cos(2167) g_8 ,16 32 128 704
12 48 180 G720 2640
10% [1 . 20 -
+ - +tr+ — =
4_ 8 16 32 11 64 _ 128 &
2 12 48 180 8640 G720
2 107 1 :
"?”+2m4”+ T, 8 ,16_32 1z _ ma
5 12 48 180 G720 8640

18



Series representations:

i k
1 1 99293 1 o (=1
10 |1+ -204+7+ - = +—+4L
4_8 16 32 11 64 128 ¢ 733 4 Sl+2k
2 12 48 180 2640 G720
( 1
2 —_——
10 l+4_t_i+1_6_£+1164_ﬁ -294+r+-=
2 12 48 180 8640 G720 )
99293 l ‘.}"_:'_‘ 4[_1}k 1195—1—2*:[51+2k_4 2391+2k,
= =
733 & io 1+2k
10° |1 ! 29 -
Ta_ s 16_32  1mea_ a8 | T 4T
2 12 48 180 2640 G720
99293 1 = 1]k 1 b 1
TS A Do 2 L]
733 i = 4 1+2k 1+4k 3+4k
Integral representations:
107 |1 ! 29 L
Ta_8 16 _32 1164 _ a8 | 47
99 2932 112 481 , 180 2640 G720
+—+4[ v1-t2 dt
733 ¢ Jo
107 |1 ! 29 -
+ —aY 4+ — =
4_ 8 16 _ 32 11 64 _ 128 "
2 12 48 180 2640 G720
99203 1 "1 1
733 +—+2[ dt
‘i’ 0 .‘fl_tz
1 1 963293 1 1
102 |1+ -29+m+ - = +—=+2 i dt
4 _8 16 32  11:64 128 ¢ 733 ¢ 0o 1+t
2 12 48 180 2640 G720

1072(((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720))))-47+11-Pi

where 47 and 11 are Lucas numbers

Input:
2 1
10° (1 + -47+1l -n
4_8 , 16 32  11x64 128
2 12 48 180 8640 6720

19



Result:
04162

733

Decimal approximation:
125.3195260367239857519875612551925298579583558393697782172...

125.319526... 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

Property:
94162

733

—misatranscendental number

Alternate form:

1
— (94162 - 733
733 9 )

Alternative representations:

1
107 |1+ ~47+11-n =
4_8 16 _32  11x64 138
212 48 180 8640 6720
1
5 2
-36-180°+10 l+2_i+1_'5—£— 128 +'?D4]
12 48 180 6720 8540
2 1
107 |1 + -47+11-n =
4 _8 16 32 1ix64 128
212 48 180 8640 6720
1
2
i 1+2 B 16 32 128 :-1:14]
_ 8,16 32 128
12 48 180 6720 8640
2 1
10 |1+ -47+11-r=
4_8 16 _32 1:64 128
212 48 180 8640 6720
1
-1 2
—36 —cos™ (-1)+10 [1+2_i R T ?04]
12 48 180 6720 8640

20



Integral representations:

2 1 04162
1071 + -47 41l -n =
416 _ 32 11 64 138 733

12 48 180 g640 G720

A
-4( 1-¢* gr
w0

b e
oo

; 1 94162 a1
WLy . o e, mn | o 733 _2( —
LT o= QR e L w0
2 12T as 180 ' sea0 6720 v1-£
; 1 94162 e 1
1071 + -47 411 -n = —2( dt
4_8 16 32  11.64 128 733 b 152
2 12 48 180 8640 6720

1/10752((((((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11%64)/8640-128/6720))))-
55/1072+11/1073)))

where 55 is a Fibonacci number and 11 1s a Lucas number

([, 1 55 11
1092 |77 4a_& 16 32 1164 128 | 102 107
2 12 48 180 BG40 G720

Exact result:
810413

7330000000000000000000000000000000000000000000000 000000000

Decimal approximation:
1.1056111869031377899045020463847203274215552523874488... x 107

1.1056111869...%107* result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Alternate form:
810413

7330000000000000000000000000000000000000000000000000000000

21



We note that:

((1+1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720))))-(21+5)/10"3

Where 5 and 21 are Fibonacci numbers

Input:
1 21 +5
1+ -
4 B .16 32 , 11x64 128 103
2 12 48 180 8R40 AT20

Exact result:
503221

366500

Decimal approximation:
1.61861118690313778990450204638472032742155525238 7448840381 ..

1.6186111869... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Page 49

Forx =2
(((sinh(4P1)-2sinh(2P1)cos(2Pisqrt3))))/(4P1"3*8)

Input:
sinhi4 ) - 2 sinh(2 m) cos(2 nﬁ}

45°.8

sinh{x) is the hyperbolic sine function

22



Exact result:
sinh4 7} - 2 cos(2V 3 x)sinh(2m

3277

Decimal approximation:
144.5633911784022539527052223657635006864423475588017203422 ..

144.5633911...

Alternate forms:
sinh(2 m) (cosh(2 r) - cos(2 V3 )

16 °

2 cos(2¥'3 x)sinh(2 x) - sinh4 )
32x°

sinhi4x) cos(2V3 x)sinh(2 )
32x° 16 x°

coshix) is the hyperbolic cosine function

Alternative representations:

E 1 ;
sinh(4 m - 2 sinh[Emcas[E;rﬁ} —cosh(-2in ﬁ}[“‘ o +‘“2”}+ = [““_4” ““41}

4°8 325

= _2; 1
sinhid ) -2 sinh[En}cns[Enﬁ} —cosh(2ix V3 )(-e i +‘“2n}+ = [“"_4JT "‘*"4”}

478 325

sinh4 ) - 2 sinh(2 ) cos(2 V3| —2icosh(-2ix V3 cus[;ﬂ + EI}T}+I cas[g +4 II'}

478 325

Series representations:
sinhi4m) — 2 sinh(2 r)cos(2x \"’E}

45° 8
g @ik goo g (<31 (2 ml+2k] 42k
k=0 (142k) k=0 Sk3=0 ok, J{142ko)

32 1°

sinhi4 ) — 2 sinhi{2 m) cos(2x ﬁ}

4:°8
iy 2k
oo (4= ]n] Loye oy (<31 o2k1-2ka o4 _n2ka 2k 42k
k=0 (2k) k=0 “kg=0 (2hq {2 ko)

325
23



sinh(4 m) - 2 sinh(2 m) cos(2x V3)

478 N
342k 242k |4k 35 =25 1s)
i 9-3+2k 242k [gk _ “'?Ef:a:u Res,__; W
kT (1+2k
Integral representations:
sinhi4 ) — 2 sinh(2m) cos(2x ﬁ}
478 N
[ coshidr tydt + Qﬂcas[% (1-4V3)xty)cosh@nty)dtz dty
8 n?
sinhi4 ) — 2 sinh(2 ) cos(2x ﬁ}
47°8 B
M’TE-"IHS [.ﬂ':hz:'-"ls g V3 "sin[t}d’t]
i a4y g'
j - p » ds 101 U
=i ooy 32 /2 §3/2

sinhi4 ) — 2 sinh(2m) cos(2 7 ﬁ}
4778
Id coshidmty icoshi2Zxt) j.IN_‘_:r f—':EJT"III.l5+$
+ A
8 ﬂ_.? 16 .i'TS"I2 —i pa+y \'I'.S_

ds |dt ol 0

=0

(((sinh(4Pi)-2sinh(2Pi)cos(2Pisqrt3))))/(4Pi"3*8) — 5

where 5 is a Fibonacci number

Input:
sinh(4 m) - 2 sinh(2 m) cos(2 x ﬁ}

4% .8

sinhix) is the hyperbolic sine function

Exact result:
sinhi4 7} - 2 cos(2V 3 x}sinh(2 m) .

325
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Decimal approximation:

139.5633911784022530527052223657635006864423475588017203422. ..

139.5633911... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
sinh(2 m) (cosh(2 m) - cos(2V'3 7))

16 7°

sinhi4m cos(2 V3 m)sinh(2m)
32 ° 16 »°

-3+

160 x° —sinh(4 m + 2 cos(2V 3 n}sinhi2m
324"

Alternative representations:
sinhi4m - 2 sinhi2 ) cos(2 7 ﬁ}

4.°8
-cosh(-2ix ﬁ}[—f_zn +r'2"}+ % [—{“_4n +¢=4’T}

T

-3+

32.°

sinhi4m - 2 sinhi2m cos(2x ﬁ}

4.°8
—cosh(Zix ﬁ}[—f“‘?" +¢=2’T}+ % [—f“‘” +¢=4”]-

-3+
325°

sinh{4m) -2 sinh(2 m cos(2 7 ﬁ}

4r°8 : _
—ELCDSh[—Eur‘-."B]CDS[E +2!}TP+!CDS[£ +41}T]
: 2 2

-5+
324

Series representations:
sinh(4 ) — 2 sinh(2 m) cos(2r ﬁ}
4-°8

.:_3]!':1 -:.EJT]]' +2 k1 +2 kg

142k
4l
160 7° -3 LX +2%0 Y5
k=0 (1a2k) k=0 Ska=0 ok {142 kq )t

32 x°

25

cosh(x) is the hyperbolic cosine function



sinhi4m) - 2 sinh(2 ) cos(2 ﬁ} g

48 P
. a0 H4_é]ﬂ] & = .;_3;#1 a2k -2kp .:4_‘:.13#:2 p2ky42kg
Lol Bt [2k) + 21 ¥y =0 Ziy=0 [2kq {zkq)r
32.°
sinhi4 m) — 2 sinhi2 n}ccs[Enﬁ} g
418 N
= o I 375 725 sy
” 2 3+2kﬂ_2+2k 4.’:_,‘.!”_ E:in R.ESS:_J; Tl 5
23 M -s)
=5 ) 1+2k)! ]
pin (1 + L
Integral representations:
sinhi4m -2 sinh(2m cos(2x ﬁ}
478 N
407 - [lcosh@rtydt + [} [*cos( (1-4v3 )rty)cosh@rty)dt, dt;
. & .
) 8
sinhi4 ) — 2 sinhi2m cos(2 7 ﬁ}
4r°8 ] -
. ie™ 1518 [fl:E:r'-lll.-s y Ji'z ¥ 3 "sin[t}d’t]
ity 2
-5+ J - ; ; ds for
—i oty 32 %12 532
sinhi4 m - 2 sinh(2 fr}cus[E;rﬁ} g
458 N o
‘1 coshidnt) icosh(2at)y [ie+y AT Yk
o +j § : J ds|dt for
0 8 16 722 =i coty 5

(((sinh(4P1)-2sinh(2Pi)cos(2Pisqrt3))))/(4P1"*3*8) - 18 - Pi + golden ratio

where 18 i1s a Lucas number

Input:

sinhi4 ) — 2 sinhi2 my cos(2 V3
-~ 18 —-m+ ¢
4% .8
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sinhix) is the hyperbolic sine function

# iz the golden ratio

Exact result:
sinh(4 ) - 2 cos(2V 3 n) sinh(2 )

¢—18 - +
32 5%

Decimal approximation:
125.0398325135623555624471658168496449199654873393223773833....

125.0398325... 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

Alternate forms:
sinhi2 ) (coshi2 m) - cos(2 V3 m))

¢—18 —m+
16 7°

sinh(4 m) -2 cos(2 V3 n)sinhi2m
[\'{E - 35] -+ -
32 °

o

G4n (d—18-m—e " +&*" -4 cos(2 V3 ) sinh(2 m)
64

cosh(x) is the hyperbolic cosine function

Alternative representations:

sinhi4 ) — 2 sinhi{2 x)cos(2x V3
- - 1B -m+¢ =
458

—CDSh[—Zur ﬁ}[—f"?” +¢=2’T}+ % [—-IF_4'IT +r4"]

~1B+¢-m+
32 27

sinhi4 ) — 2 sinhi2m cos(2 V3
- —18-n+g¢ =
4r°8

—CGSh[E:}T ﬁll [—f_z’T + Pzn] + % [—f_‘“' +¢=4’T}

18+ -+

32

sinh{4m) - 2sinh(2m cos(2x ﬁ}

47°8 -
-2icosh(-2ix V3 }COS[E +:21}T}+rl::l::ls[E +41f|'}
+ 2 2

-18-n+p=

18 +¢p—m+

32 5

27



Series representations:
sinhi4 ) — 2 sinhi2mycos(2 VEY!

g - — 18 -m+¢=
T
- 3 3 _ 4 bl ‘4”31+2k_ = B (-3 a2k 42k
Se0R SIS n IR R (142 k)t ? Ty =0 Ziy=0 {2k {142 ko )t
32r°
sinhi4 m) - 2 sinh(2 m) cos(27V 3 )
- - 1B -r+g =

478
342k 242k |4k _ T we 2 ol o 1
2 m [4 2k &8 ) Res,__;

3 )

E —35+\E—2}T+2‘§:
k=0

2 (1+2kn
sinh(4 m) - 2 sinh(Z m) cos(2x V3
- —1B-m+d=
4r°8
o i4 142k
~560 7 +15‘\E}T3—32ﬂ4+ ZL +
32 21 (1+2k)!
k=0
i ® [—l}kz 2 }'I'}1+2k1 {—g +2v3 }T}1+2k2
2
k]_:ﬂkz:l:l [1+2k1}1[1+2k2}‘
Integral representations:
sinhi4 ) — 2 sinhi{2 ) cos(2x V3
- 1B -m+¢ =
g 47° 8 .
—[— 1407° +44/5 7° 84" +j coshidr by dt +
8 n° 0

1 41 1
j J cns[i[1—41.."3];rtchnsh[E;rtl}d’tz dtlJ
i i}

sinhi4 ) — 2 sinhi2m) cos(2x V3
- =18 -m+o=
4°8

24 {32}/ -3 4 :
ie" 17" [f"gn s +‘||£‘L'2 : "sm[t}d’t]
2

1 i
5 —35+\'E—2;r+2]m+r— ds| for,

~ioaty 3wl e

sinhi4 ) — 2 sinh(2 m) cos(2 7 V3
- —18-m+¢ =
4.°8

= a4y 5

LIV,
1 [ ‘1 cosh(4xt coshi2nty i ~37%)/s+s
5[_35+ S_EIHEJ [ = }T}J‘Mﬂf—ds dt

0 8 n 16 /2

r..: 3 . ]
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1/10752[((((((sinh(4Pi)-2sinh(2Pi)cos(2Pisqrt3))))/(4Pi*3%8))))"1/64 + 24/1073 +
8/1074]

where 8 is a Fibonacci number and 24 are the "modes" corresponding to the physical
vibrations of a bosonic string.

Input:

f
1 |,,) sinh(4m)-2sinh(Zm cos(2xV3) 24 8
e
1672 | 'y 47° .8 167 10*

ainhix) is the hyperbolic sine function

Exact result:

]
'5‘1:'|| simhi4 mi-2 cu:us:: 293 nlsinhi2 )
3l J

+ IR,
1250 S5/64 _3/64
10000000000000000000000000000000000000000000000000 000

Decimal approximation:
1.1056138750979245642878042676345199438233330025580295... x 1072

1.10561387509...%10™° result practically equal to the value of Cosmological
Constant 1.1056*107* m™

Alternate forms:
31

lESDDGUGDDDDDDDDDDDDDDDDDDGUGDDDDDDDDDDDDDDDDDDGGGDDDDDD+
|
[6;?’ sinhi4 ) -2 cns[E \E ;r] sinh(2 ) ]j-'“l

[IDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
25.-'!54 ;I_S_-'64 j

|
31 364 4+ 525 x 27964 6{{ sinh(4 m) - 2 cos(2 V' 3 x)sinh(2m)

12500000000 000 000 000 000000 000 000 000 000 000 000000 000 000 000 75
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31 2% /%% 1125088 -7 +e*" —4.cos(2 /3 x)sinhi2m ]f,-’
12500 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000

93/32 Hs,-'m}

Alternative representations:

sinhi4 7)-2 sinhi2 n]cns!:z P RVER
6{1/ .

4n’s 10 10
1|:|52
|
ir 3 =2 2my Ly —dm 4m
24 g 154( —cnshl:—ZJnu' 3 ]I:—! 1t 'I+E|: £ +e |
i + Ty + 3
10 10 \ 3z
1|:|52
e smh-:4n:|—25mh-:2n]cnss:2nu'3] . 24 . <
4r’s w?  10%
1|:|52
|
24 g ( —cnshl!EJ':r ‘J"EIII:—P_E'IT+!:2-'T:|+]2'—|:_E.—4.|T+!.4.IT:I
e i
10 10 \ 23

1052

sinhi4 m)-2 sinhi2 micog 2 m v 3
,5{/ i ) + 24, B

4rig

1|:|52
| —
( —2fcnsh||[—2f:r v 3 '|cns:g—+2f:r:|+.r' cns{%-ﬂ-:’n:l

"q 32 53

1|:|52

Series representations:

w? ot

sinh{4 m)-2 sinh{2 mjcod 27 v 3
6:] vl (2m)coq ]+ L R

473 g

1|:|52
o |:—3;|k1 121T:ll+2k1 +2k2

‘4”’1+2k—22“"’ 5
k=0 Ska=0 op h14zkg)

f
3/ 64 5;"‘.64 -
21 +625 2 '511’ ko {142k)!

12500000 000 000 000 000 000000 000 000 000 000 000 000 000 000 000 D00 75
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6{/ sinhi{4 7j-2 sinhi2 n_w.:.:'s':z Ty 3 '| 24 g

¢ et
4rig w? 10t
1|:|52 =
Al 142k gk e g 95 JEIzs]rm
! i M*-s
) 64 64 577
31 6% 625 % 25984 4 g -
Zico (142 k)

12500000 000 000 000 000 000000 000 000 000 000 000 000 000 000 000 D00 £/ &

—_— - —

6{ sinhi{4 m)-2 sinh{2 n]cns{Zn Vv a3 ] . a4 p

ante 5 e | |
1052 = |31 4% + 625 x 2°%®

il [4ﬂ_}1+2k SR [_l}kz (2 J11_]|1+.'E.luc1 {_g +2 ﬁﬂ_}lﬂk: I{

2 )

A 2‘[“2"”’ LY (1+2kp)1(1+2ky)! /

ky =0kq=0

S

[IESDDDDDDDDGGGDDDDDDGGGDDDDDDDDDGGGDDDDDDDDDGGGDDDDDDGGG
}TB_-'EA }

Integral representations:

ﬁ{t/ sinh-:4n:l—25inhn:2n]cnsl:2:ru'3] . 24 8
3 3 4
4 8 10 10
32 !
—|31%/x +625 216
1|:|52

] "1 1 1
64\” cnsh[4nt}d’t+j j cns[i{l—f—‘rw.":i]frtz]cush[ﬁfrtl}dtzd’tl ff
(i i (i

[IESDDDDDDDDDDDDDDDDDDDDDDGDDDDDDDDDDDDDDDGGDDDDDDDDDDDDD

3\:}{:]

6{ sinhi4 7)-2 sinhj2 n]cn:rs!:ZJT v 3 ] . 04 A

ands 103 10%
1|:|52 B
I 3 21 i i
| Pe s G [‘,_,':3” W5 4 izvl A JTSll‘l[[']'ﬂ“']
, ; "I oa+y
3149 4+ 625 . 27648 j " o “\
=i w4y 53]2 IIII

12500000000 000000000000000000000000000000000 000000000000

,-rr3-“54} for y > 0
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24 B
ey + e~ NS
w? 1t

+

b, zinhi4 m)-2 sinh(2 :rllms{z b ﬁ]
4n% 8

1[]52

fl

° /

0

{12533 000000 000000000000 0D00000000000000O000000 000000000000
Hg;m} fory =0

- [31;#”5“ +635 x 379164

2
e E—{E n J'II.lrs +5

4?I'CDSh{4.FI’t]'+21"J; cnsh{Ent}f_ ds|dt

=1 & +y 5

Now, we take this previous expression:

Forx =2

(4/2 - 8/12 +16/48 - 32/180 + (11*64)/8640-128/6720)

we obtain:

(((1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-128/6720))))"1/64

Input:

1
6 4. B 16 .32 . llwk4. 130
2 12 48 180 2640 G720

Result:

G 35 9364
1466

Decimal approximation:
0.993162421550755654840483416593353880587404736296620061777...

0.993162.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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V4
e Vs eV

=1- ~0.9991104684
\/g i { e—z::«/g
B T
1+3{@’¥5* -1 4
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

33/64 O35 14665364
1466

f 1466 x5 —945 near x = 0.993162

2log base 0.99316242155(((1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-
128/6720))))-Pi+1/golden ratio

Input interpretation:
1 1

-T+ —
$_8,16 2 16 an ¢

12 48 180 2640 G720

2 logg coz16242155

loggixiis the base=b logarithm
# iz the golden ratio

Result:
125.476441. ..

125.476441... 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

33



Alternative representation:

-+

2 logy coz16242 ISSDDDD[
12 48 180 8B40 &720

1 1
-+ - =
4_ B 16 _ 32 11 64 _ 128 b
2

- 12 '48 180 5720 ' 8640
@ log(0.993162421550000)

1
2103[ E 16 32 128 704

Series representations:

2 logn oo2162421550000

1 1
—
4_8 ,16 32 , 11:64 128 i)
2 12 48 180 8640 &720

(-1 (- S2L}¢
1 2 Ekw=1 %

¢ ' log(0.993162421550000)

1 1
21o —T+ -
B0.003162421550000 4 8,16 32 11 64 _ 12 p

2 12 48 180 2640 B720

1 645
=~ ~1.000000000000 - 291.5012143736 lug[—J g
& 1466

045 | &, ;
21 [—} _0.006837578450000) Gk
o8| ek k%‘u[ * Giky

Now:
125.476441 GeV =kg

Input interpretation:

convert 125.476441 GeV/c” to kilograms
Result:

2.2368207 % 10~ kg (kilogram
2.2368207e-25

Additional conversion:
2.2368207 » 107 grams
Comparisons as mass:
= Higgs boson mass (=125 Gavic?)
34

log(x) is the natural logarithm



Inserting the Higgs boson mass in kg 2.236821e-25 in the Hawking radiation
calculator, equating the particle with a quantum black hole, we obtain:

Mass = 2.236821e-25
Radius = 3.321347e-52

Temperature = 5.486373e+47

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5%0.0864055"2)))*1/(2.236821e-25)* sqrt[[-
((((5.486373e+47 * 4%Pi*(3.321347¢-52)"3-(3.321347¢-52)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5+ 0.0864055% 2.236821 - 107
| 7 "
I| 5.486373 - 10%7 «4x(3.321347 . 1072)® _(3.321347 - 10772y
\ 6.67 107!
Result:

1.618249258051498853596695659279002605901595317929090956976...
1.6182492...

Note that:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.16774472)))*1/(2.236821e-25)* sqrt[[-
((((5.486373e+47 * 4*Pi*(3.321347e-52)"3-(3.321347¢-52)"2))))) / ((6.67*10"-

I
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Input interpretation:

4.1.962364415 - 10%° 1

/
1/
5+ 0.1677442 2.236821  10°%°

/

\

|
I| 5.486373 - 107 «47(3.321347 - 107%)° - (3.321347 - 107°%
\ 6.67 10711

Result:
3.141600980754588813185782347999803405157741174007411952793...

3.14160098....

and:

sqrt[ [T 1/(((((((4%1.962364415e+19)/(5%0.14514172)))*1/(2.236821e-25)* sqrt[[-
((((5.486373e+47 * 4*Pi*(3.321347e-52)"3-(3.321347¢-52)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10%° 1

/
1/
5.0.145141° 2.236821  10°%°

/

\

|
I| 5.486373 - 10%7 x4 x(3.321347 - 107?)* - (3.321347 - 107°?
\ 6.67 - 10!

Result:
2.7182706R7784372465087442083182042257416060853065443641742 ...

2.71827968.....

We have also:

2log base 0.99316242155(((1/(4/2 - 8/12 + 16/48 - 32/180 + (11*64)/8640-
128/6720))))+11+1/golden ratio

where 11 is a Lucas number
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Input interpretation:

1 1
21o +11+ -
B0.90316242155 O T P - T 4

2 12 48 180 8B40 GTI0

logpixiis the base-b logarithm
# iz the golden ratio

Result:
139.6180330745553383232101325476075431586884016789009503086. .

139.6180339745... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternative representation:

1 1
21020.993152421550:300[& _ 8 L 16_ 32 11 64 _ ﬁ]+ 11 + ; =
2 12 48 180 BE40 £720
1
21"3[ ¥ _16_32 198 704
11+ 1 . T12 48 180 6720 8640
& log(0.993162421550000)
Series representations:
1 1
2 logg 003162421550000 4 _ 8 .16 32 11 64 _ 128 +11+ ; =
2 12 48 180 8640 6720
i ':'1542us.lr5.ch
P H e = L B
Fpe s & k
¢ log(0.993162421550000)
1 1 1
2 logg oo3162421550000 4_8 1632 11 6+ _ 128 + 11+ ; =11+ ; -
2 12 48 180 8640 &720

045 045 | &
291.5012143736 1 [—J-zl [—J _0.006837578450000F Gik
? °2| 1466 ) < "°%( 1466 k%‘:[ P

1 1 1
& i 1 : 1 . 3
tor | G 0 and Tk |
| | | F |
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Now:
139.618034 MeV =kg

Input interpretation:
convert 139.618034 MeVic? to kilograms

Result:
2.4889175 » 107" kg

2.4889175e-28

Inserting the Pion meson mass in kg 2.488917e-28 in the Hawking radiation
calculator, we obtain:

Mass = 2.488917¢e-28
Radius = 3.695673e-55

Temperature = 4.930670e+50

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(2.488917e-28)* sqrt[[-
((((4.930670e+50 * 4*Pi*(3.695673e-55)"3-(3.695673e-55)"2))))) / ((6.67*10"-

I

Input interpretation:

/| 4x1.962364415 - 10*° 1
\ / 5 0.0864055> 2.488917 10728
|
f 4.930670 - 10°° » 47 (3.695673 - 107°7)® - (3.695673 - 1077}
\ 6.67 107
Result:

1.618249065553951502480857764172335845065644284142097721957....
1.61824906...

Also here, as above, we obtain:
38



sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.16774472)))*1/(2.488917e-28)* sqrt[[-
((((4.930670e+50 * 4*Pi*(3.695673e-55)"3-(3.695673¢-55)"2))))) / ((6.67*10"

I

Input interpretation:

| l4.1.962364415 10 1
\‘ 5+ 0.1677442 2.488917 « 10728

/
1 /

|
II 4.930670 - 10°° « 47 (3.695673 - 107°°) - (3.695673 - 10>°)
\ 6.67 107!

Result:
3.141600607047954505854907711873946727866761199219170542059...

3.1416006.....

Or:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*(1 1Pi/(199+7))"2)))* 1/(2.488917¢-28)*
sqrt[[-((((4.930670e+50 * 4*Pi*(3.695673¢-55)"3-(3.695673¢-55)"2))))) /
((6.67*10"-11)]]]11]

Input interpretation:

4.1.962364415 - 10'° 1
5[11 iy }2 2.488917 10728

19947

/
1 /

\

|
II 4.930670 10> 4 7(3.695673 107°) - (3.695673  107>°)
\ 6.67 107!

Result:
3.141805638173274517683595476853193477676114928180751461071....

3.141805638....
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and:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.14514172)))*1/(2.488917e-28)* sqrt[[-
((((4.930670e+50 * 4*Pi*(3.695673¢-55)"3-(3.695673e-55)"2))))) / ((6.67*10"-

I

Input interpretation:

L/ 4.1.962364415  10'° 1
\ / 50.1451412 2.488917 - 10728
|
|| 4.930670 - 10°° 47 (3.695673 - 107°7)® - (3.695673 - 107°°)*
\ 6.67 107!
Result:
2.718279364433584378558936372681565373600901297309409765148...
2.71827936443.....
Or:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*(Pi*2/(34%2))2)))* 1/(2.488917e-28)* sqrt[[-
((((4.930670e+50 * 4*Pi*(3.695673¢-55)"3-(3.695673e-55)"2))))) / ((6.67*10"-
LI)]T]

Input interpretation:

L/ 4.1.962364415  10'° 1
\ / 5[ n? }2 2.488917 - 10728
342
|
|| 4.930670 - 10°° 4 £ (3.695673 - 107°7)® - (3.695673 - 107°°)?
\ 6.67 1071}
Result:
2.718283881617357172806221655789508094677928754685609608677....
2.7182838816.....
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Now, we must analyze the two number 0.167744 and 0.145141. With regard
0.167744 this is about equal to 117/(199+7) where 7, 11 and 199 are Lucas numbers,
while 0.145141 this is about equal to m’/(34*2) where 34 and 2 are Fibonacci
numbers.

Furthermore, we note that, from the following Ramanujan cube expression:

135° + 138°=172°— 1

we obtain:

13873 = 17273 — 1 — 13573
(1723 — 1 — 135/3)71/3

Input:
3 3 3
¥ 172° -1-135

Exact result:
138

138

(17273 -1 - 135"3)"1/3 + golden ratio

Input:
3 3 E
V172° -1-135" +¢

# iz the golden ratio

Result:
¢+ 138

Decimal approximation:
139.6180339887498948482045868343656381177203091798057628621...

139.61803398.... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternate forms:

:—;{ETT+\I{E]

277 A5
ol [
2 2

138+%[1+\/E]

Alternative representations:

3 3
Y1722 —1-135° +d _ ¥ -1-135% +172° +2sin549)

3 3
{1722 21-135° o g cos(216%) + ¥ —1 - 1353 + 172°

| 3
{1722 21-135° +¢=\( ~1-135% +172% —25in(666 )

Page 53

12+Q27S5)/(272)+(375)/(23)+...

Input interpretation:
1 2F F
—+—+—+

2 22 A

Infinite sum:

i 27" n® = 1082

;2)182

And:

(29+4)+ ((1/2+275)/(272)+(3"5)/(273)+...))

where 29 and 4 are Lucas numbers
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Input interpretation:

20+4) . i i
(£Y + +[2+22+23+
Result:

1115

1115

1/golden ratio+(29+4)+ ((1/2-+(275)/(2°2)+H(35)/(273)+...))

Input interpretation:

1 1 2% 3
;+[29+4}+ 5+2_2+E
Result:

1

- +1115

fir]

Input:

1

- +1115

fir]

Decimal approximation:
1115.618033988749894848204586834365638117720309179805762862...

# iz the golden ratio

# iz the golden ratio

1115.6180339887... result practically equal to the rest mass of Lambda baryon

1115.683 MeV
Alternate forms:
= 5

: [2229 + ]

11154 +1
i

V5 2229
ST 7
2 2
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Alternative representations:

1
- +1115 =1115+ —
if 2 sini54 )

1

1
-+1115=11154 - —m————
i 2 cosi2167

1
- +1115=1115+ - —m——
5 T 2 sin(666 )

1115.6180339887 MeV is the rest mass of Lambda baryon

Input interpretation:
convert 1115.6180339887 MeV/c? to kilograms

Result:
1.9887609788273 »« 10727 kg

1.988769788273%10™%

Inserting the Lambda baryon mass in kg 1.988769788273e-27 in the Hawking
radiation calculator, we obtain:

Mass = 1.988770e-27

Radius = 2.953028e-54

Temperature = 6.170665¢+49

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[1/((((((4*1.962364415¢+19)/(5%0.08640552)))* 1/(1.988770e-27)* sqrt[[-
((((6.170665¢+49 * 4*Pi*(2.953028e-54)"3-(2.953028¢-54)"2))))) / ((6.67*10"-

I

44



Input interpretation:

I

Result:
1.618240286026552103856758470126399046149006769041696610500...

1.6182492860.....

4. 1.962364415 - 10%° 1
5. 0.08640552  1.988770 10727

J 6.170665 - 10% 47 (2.953028 - 107°*)° -(2.953028 - 1077%)?
6.67 1071

and:

sqrt[[[[1/((((((4*1.962364415e+19)/(5*((11Pi)/(199+7))2)))*1/(1.988770e-27)*
sqrt[[-((((6.170665e+49 * 4*Pi*(2.953028e-54)"3-(2.953028¢-54)"2))))) /
((6.67*10"-11)]]11]

Input interpretation:

I

Result:
3.141806066217433004108649153853680340743665320925781705925...

3.141806066217433.....

4. 1.962364415 - 10'° 1

5[ZE T © 1.988770 10727
19247

J 6.170665 - 10% « 4 r(2.953028 - 107°*)° - (2.953028 - 107>%)
6.67 107!

Page 75

Forx=2

((2+4/3+16/15-(17%16)/315))
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Input:
4 16 17-16

24+ -

+—_
3 15 315

Exact result:
1114

315

Decimal approximation:
3.536507936507936507936507936507936507936507936507936507936. ..

3.5365079365....

((2+4/3+16/15-(17*%16)/315))4-21+Pi+1/golden ratio
where 21 is a Fibonacci number

Inpgrt: 16 17164 1
| J -

2+= +m+ =

PO
3 15 315

# iz the golden ratio

Result:

1333313458891
0845600625

1
-+
]

Decimal approximation:
139.1818837167779476621210131604201532678654486147824295579....

139.181883716... result practically equal to the rest mass of Pion meson 139.57
MeV

Property:
1333313458891 1
+ ; +misatranscendental number

9845600625

Alternate forms:
2656781317157 + 9845600625 v'5 +19691201250 x

19691201 250
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1333313458891 ¢ + 9845600625 r¢ + 9845600625

9845600625 ¢
2656781317157 + 9845600625 V5
19691201250 S
Alternative representations:
4 16 17 164 1 10 16 272y
(2+—+—— J—21+H+—:—21+}T+——+[—+——_J
3 15 315 2cos(216% (3 15 315
4 16 17 16 1 1 10 16 272
[2+—+—— ]—21+}T+—=—21+18Dc+——+[_+_—_
3 15 315 & 2 cos(2167) 3 15 315
4 16 17 164 1 1 10 16 272
(2+—+—— J—21+}T+—=—21+}T+ +[—+———]
3 15 315 b gms[a} 3 15 315
5
Series representations:
4 16 17 16y* 1 1333313458801 1 Ll
(2+—+—— ]—21+.FI'+—= +—+4L
3 15 315 ¢ 9845600 625 ¢ S1+2k
4 16 17 1644 1
(2+—+—— J—21+}T+—=
3 15 315 b
1333313458891 1 &, 411195712k (512K 4 23912k
S ot ¢ =
0845 600625 o 1+2k
4 16 17 16y* 1
[2+—+—— J—21+}T+—=
3 15 315 &
1333313458891 1 & 1 1 2 1
+—+2‘[—— ( + + ]
0845 600625 ¢ S\ 4/ 142k 1+4k 3+4k
Integral representations:
4 16 17 16 1 1333313458891 1 e
(2+—+—— J—21+}T+—: —+4J 1-t% dt
3 15 315 & 9845600 625 b o
4 16 17 16y 1 1333313458891 1 N 1
[2+—+—— ]—21+}T+—= +—+EJ dt
3 15 315 & Q845600 625 i 0 142
4 16 17 16 1333313458801 1 w1
[2+—+—— J—El+}r+—= +—+Ej dt
3 15 315 i 0845600 625 i st
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((2+4/3+16/15-(17%16)/315))"4-34+Pi

where 34 is a Fibonacci number

Input:
4 16 17-164
[2 + = +— - J -3+
3 15 315
Result:
1205320650766
0845600625

Decimal approximation:
125.5638497280280528139164263260545151501451394349766666957...

125.563849... 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

Property:
1205320650766

0845600625

+mls a transcendental number

Alternate form:
1205320650766 + 9845 A00 625

0845 600625

Alternative representations:

4 16 17 164* 10 16 272y
[2+—+—— ] —34+}T=—34+13DC+[—+———J

3 15 315 3 15 315

4 16 17 164 10 16 272y
[2+—+—— ] —34+n=—34—!10g[—l}+[—+———}

3 15 315 3 15 315

4 16 17 164 25 10 16 272y
[2+—+—— ] -34 +7=-34+cos [—1}+[—+———]

3 15 315 3 15 315
Series representations:

4 16 17 164 1205320650 766 o
[2+— +— - J -3 +n= +4L

3 15 315 0845600625 e 1+2k
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4 16 17 16y
[ ]—34+}T:

2+—-+— -
3715 315 |
1205320650766 & 4(-1) 1195712K 5142k 4. 2391+2K)
9845600625 i 1+2k

4
2+-+— - ] -3 +r=
3 15 315

1205320650766 & 1 1 2 1
£ (e v
0845 600625 h 41 01+2k 1+4k 3+4k

[ 4 16 17 16

Integral representations:
4 16 17 16\* 1205320650766 o O E—
[2+—+—— ] -3 +r= +4{ G L
<0

3 15 315 9 845 600 625
4 16 17 16y 1205320650 766 11
[ +=+— - ] - +T= f dt
3 15 315 9 845 600 625 Jo ofe am
Vi1-t
4 16 17-16y¢ 1205320650 766 w1
[2 + = +— - ] -3+ = [ dt
3 15 315 0845 600 625 T

((2+4/3+16/15-(17%16)/315))"6-199-29

where 29 and 199 are Lucas numbers

Input:
[2 4 16 17 lﬁ}'s AT
"3715 315

Exact result:

1688482063468 005436
076920722015625

Decimal approximation:
1728.355710157214234115392721762177063461752250161767645647...

1728.355710.....

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—
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Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Now:

Input interpretation:
convert 1728.355710157 Me\V/c? to kilograms

Result:
3.08107391153 1077 kg

3.08107391153e-27 Kg = 3.081074¢-27 = Mass
and:

Radius = 4.574937e-54, Temperature = 3.983037¢+49

From the Ramanujan- Nardelli mock general formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.081074e-27)* sqrt[[-
((((3.983037e+49 * 4*Pi*(4.574937e-54)"3-(4.574937e-54)"2))))) / ((6.67*10"-

I

Input interpretation:

/141962364415 10" 1
\ / 5. 0.0864055% 3.081074  107%7
|
f 3.983037 - 10% « 4 1 (4.574937 - 1073*) —(4.574937 - 1077%}
N 6.67 - 1071
Result:

1.618249315618718998189314360179401706926656458031771584557...
1.6182493156187....

and:
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sqrt[[[[1/(((((((4*1.962364415e+19)/(5*(((11Pi)/(199+7))2)))*1/(3.081074e-27)*
sqrt[[-((((3.983037¢+49 * 4*Pi*(4.574937¢-54)"3-(4.574937¢-54)"2))))) /
((6.67*10"-11)]]11]

Input interpretation:

4.1.962364415 - 10 1
5[_111_f 3.081074 - 10727

19947

/
1 /

\

|
f 3.983037 - 10% « 4 1 (4.574937 - 1073*) —(4.574937 - 1077%}
N 6.67 - 1071

Result:
3.1418061236701693714829315880611588634728949334052134460928 ...

3.14180612367....

Further, we obtain also:
1/10752(((1/(P1)((2+4/3+16/15-(17*%16)/315)) - 21/1073+ 9/1074)))
where 21 is a Fibonacci number and 9 = 3* (3 is a Fibonacci number)

Input: ; ]
1 (1 4 16 17x1 21 9
B ) )

— ] — _—+_
10°2 10°  10*

+ -+ — -
3 15 315

T

Result:

1114 201
3lanm 10000

10000000000000000000000000000000000000000000000000 000

Decimal approximation:
1.1056054387579136764859461104570222178183367959039268... x 107

1.1056054387579...%10 result practically equal to the value of Cosmological
Constant 1.1056*10* m™

Property:

201 + 1114
10000 315

10000000000000000000000000000000000000000000000000000
15 a transcendental number
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Alternate forms:
2228000 - 12663 1

(630000 r) 10000000 000000000 000000000 000000 000000 000000000000 000

12663 7-2228 000
6300000000000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 =

557
ISTSDDDGGGDDDDDDDDDGDDDDDDDD(%E%DDDGGGDDDDDDDDDDDDDDDDDD;r_

100000 000000000000 000000000000000000000000000000000000000

Alternative representations:

4 16 17 16 10,16 272
Mt gz 8 3figys @1 e
- + - +
n 10?  w* 180 10?  10*
10% - 10%
4 16 17-16 10,16 273
Z3te ag 21, 8 _3'isas 21 9
s 107 10t ilogi-1) 10?10t
157 h 1052
4 16 17 16 10 16 272
Matg~ ms 2L 8 3lp s 2L, 0
n 103 T 0 cosl-p 10?7 10t
10%2 - 10%2
Series representations:
4 16 17 16
24 4= 2 B
L 107 | 10?
1672 -
201
- -
100000 000 000000000000000000000000000000000000000000000000
55?;.af

[5BDDDDDGGDDDDDDDDDGDDDDDDDDDDDDDDDGDGDDDDDDGGDDDDDDDGDG

i (— 1)
1+2k

k=0
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1|:|52
201

~ 100000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000

/
55?;

6300000 000000000000000000000 000000000000000 000000000000

@ (-1 1195712k (5142k _gq  939142k)
1+2k

CTatnE o Bl B
T w? 1o

1|:|52 o

201

" 100000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
55?;.af

[ISTSDDDGGDDDDDDDDGDDDDDDDDDDDDDDDDDGGDDDDDDGGDDDDDDDDGG

=) 1I< 1 2 1
S1-4) (e e
- 41 V1+2k 1+4k 3+4k

Integral representations:
4 16 17-16
24— a1 9
n 103 10

1|:|52

201
_IDDDDDGGGDDDDDDGGGDDDDDDDGDDDDDDDDDGDDDDDDDDDDDDDDDGGDDDD+

/
55?;

(EBDDDDDGGDDDDDDDDDGDDDDDDDDDDDDDDDGDGDDDDDDGGDDDDDDDGDG

le' Lif? dt]
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— 315 =315 _ 21 2
n w?  wd
ll:|52
201
IDDDDDGGGDDDDDDGGGDDDDDDDGGDDDDDDUGGDDDDDDDDDDDDDDDGGDDDD+
55?f

[3lSDDDDGGDDDDDDDDGDDDDDDDDDDDDDDDDDGGDDDDDDGGDDDDDDDDGG

[1\\.1 1 dt}
Jo 14¢2

16
Sigeng giE | BLio B
m 0?10t

4=
|
—
==l

1052
201

100000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
55?f

[3lEDDDDGGDDDDDDDDGDDDDDDDDDDDDDDDDDGGDDDDDDGGDDDDDDDDGG

"1 1
( df]

012

With the following data:

Mass = 3.08107391153e-27 Kg =3.081074e-27
Radius = 4.574937e-54

Temperature = 3.983037e+49

concerning the result 1728.355710, from the Ramanujan-Nardelli mock general
formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%(5.90332¢-54)"2)))*1/(3.081074e-27)*
sqrt[[-((((3.983037e+49 * 4*Pi*(4.574937e-54)"3-(4.574937e-54)"2))))) /
((6.67*10"-11)]]11]
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Input interpretation:

4. 1.962364415 - 10%° 1

/
1/
5(5.90332 - 107°%)  3.081074 - 10777

/

\

|
I| 3.983037 - 10% « 4 1 (4.574937 - 1073*) —(4.574937 - 1077%}
N 6.67 - 1071

Result:
1.10561... x 1072

1.10561...*107? result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Or:

sqrt[[[T1/(((((((4%1.962364415e+19)/(5*((((233+34+13)Pi)/(144+5))* 10
54Y°2)))*1/(3.081074e-27)* sqrt[[-((((3.983037e+49 * 4*Pi*(4.574937e-54)"3-
(4.574937¢-54)"2))))) / ((6.67*10-1 1) ]]]]]

Input interpretation:

| /|42 1962364415 10" 1
f [-'233+34+131;r]2 3.081074 1027

|
| 993037 10% <4 x (4.574937 - 107*)° - (4.574937 - 107%)°
\ 6.67 107

Result:
1.10567... x 1072

1.10567...%107 result practically equal to the value of Cosmological Constant
1.1056*10 m™

and:
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sqrt[[[[1/(((((((4*1.962364415e+19)/(5(8.62989¢-37)*2)))*1/(3.081074e-27)* sqrt[[-
((((3.983037e+49 * 4*Pi*(4.574937e-54)"3-(4.574937¢-54)"2))))) / ((6.67*10"-

I

Input interpretation:
4.1.962364415 10" 1

!
1/
\| /| 5(8:62989 10"  3.081074 . 107%
|
I| 3.983037 - 10% « 4 1 (4.574937 - 1073*) —(4.574937 - 1077%}
N 6.67 - 1071
Result:

1:61625 %1079
1.61625...*¥107 result practically equal to the value of Planck length

We note that:

228

= 8.62991716

where 228 =199+ 29 and 83 =76 +7

Thence:

sqrt[[[[1/((((((4*1.962364415e+19)/(5((((228Pi)/(83)*107-37))"2)))))*1/(3.08 1074e-
27)* sqrt[[-((((3.983037e+49 * 4*Pi*(4.574937e-54)"3-(4.574937¢-54)"2))))) /
((6.67*10"-11))]]]11]

Input interpretation:

L/ 4.1.962364415  10% 1
/ 2281 2 -27
A 3.081074 10
"‘1 103;

|
|| 3.983037 - 10% « 4 1 (4.574937 - 107°*)® —(4.574937 - 107%}
N 6.67x 10711
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Result:
1.61626... x 10733

1.61626...*¥107 result practically equal to the value of Planck length

https://www.cambridgesciencefestival.org/event/photographing-black-holes-first-results-from-the-event-

horizon-telescope/

Fig. Black Hole (SMBHS87)

Observations

The reason why inserting any mass, temperature and radius of a black hole, from the
quantum to the supermassive one, is ALWAYS the golden ratio as a result, would
seem to lie in the intrinsic spiral rotation in the black holes. The novelty in the
calculations carried out in this paper is that with the same formula (Ramanujan-
Nardelli mock formula), we obtain always by entering the above parameters, the
value of =, that of e, the Planck length and even the Cosmological Constant. Note that

in this formula there are numbers belonging to the succession of Lucas and / or to that
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of Fibonacci, both linked to ¢. These additional values and / or constants are
connected to black holes: m and "e" are related to the geometry of these celestial
bodies, Planck's length to their quantum nature and the Cosmological Constant is
connected to dark energy which, according to some studies, it would also be related
to black holes. Finally, we remember that black holes are the central and fundamental
part in the formation and evolution of a galaxy. The galaxies themselves are
connected to w and ¢, being of elliptical or spiral form (logarithmic-golden spiral) and
also in the black holes in the center of them, as can be seen from the figure, the trace
of the two fundamental physical-mathematical constants m and ¢, is evident.

Finally, it should be highlighted how all Ramanujan's expressions are developed
using ALWAYS numbers belonging to the Lucas and / or Fibonacci sequences
connected strictly to the golden ratio, in addition to m and the golden ratio itself.
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