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Abstract

In this research thesis, we have analyzed further Ramanujan equations and described
the new possible mathematical connections with various sectors of Theoretical
Physics (principally like-Higgs boson dilaton mass solutions) and Cosmology
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https://asgardia.space/en/news/Seems-There-a-Fifth-Fundamental-Force-in-Town

All the known forces of nature can be traced to 4 fundamental interactions: gravitational,
electromagnetic, strong and weak forces. After spotting the same anomaly twice in two
different atoms, scientists suggest that there’s a fifth force mediated by newly-discovered
boson, a so-called X-17 particle

https://imsbharat.wordpress.com/2016/12/22/national-mathematics-day-celebrating-ramanujams-birth-

anniversary/

An equation means nothing to me
unless it expresses a thought of
God.

— Shinivasa ?arn,an.u.fan- —_—
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From:

Islands outside the horizon
Ahmed Almheiri, Raghu Mahajan, Juan Maldacena

arXiv:1910.11077v2 [hep-th] 11 Nov 2019

We have that:
8§ = %!ugﬁ.
T )
£ w 2wt 2r
,‘S‘zilog[gcmh(ﬁ )i|—:*?f'l—_;+ for t> 3.

(31)

where S represent the entropy. Now, we have, for to obtain f3:

54*1078/3 * In(x/Pi) = (2Pi*54*1078*16777216)*1/(3x)
Where t= 16777216 = 64" and ¢ = 54*10°

Input interpretation:

54 108 x 1
1og[—]:r2n 54 . 10° ~ 16777 216}~ —
3 b , Y 3x
logix is the natural logarithm
Result:
X 60307077600 000000
1800000000 lng[—] -
T x
Plot:
L'.u*fl[]“:JE S
5x1010
4~<|u”-‘5
:;wm”-‘é
zuu”-‘;
1 1010 | — 1800000000 log| —
| -
31018 21081 x1p16 : 11018 w1018 341016
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Alternate form assuming x is real:

33554432
—— +log(m = logix)

Alternate form:

60397977600000 000
1800000000 (logix) - logiz) =

X

Alternate form assuming x>0:

60397977 600000 000
1800000000 logix) - 1800000000 log(m) =

X
Alternate form assuming x is positive:
x log(r) + 33554432 r = x logix)
Solution:
x = 7.19817x 10°
t=16777216 = 64" ; p = 7198170
we have:
b > f.
'1.. . 24 TI_{:.]Y' 9 ",'_.»'r' ¥
a=h+ Elu_ﬁ ( 8 ) : for i L
21)

For the following data:
b = 7600000; ‘f—; »1=16;p=7198170 ¢, = 16 * 54 * 1078 * 7198170 =
621.921.888.000.000.000

¢, = 6.21921888000000000 * 10"’

c=54q; q<<10"”;c=54%10"8

7600000+(7198170/(2Pi)) In
((((24Pi*621921888000000000)/(54*621921888000000000))))

Input:

7198 170
7600000 + 92 lcg[

T

24 62192188800[3000[)[)0]
54 .621921 888000000000

log(x) is the natural logarithm

Exact result:



3599085 1Dg[g}

7600000 +

T

Decimal approximation:
7.98240902511933667900382839353515906024022057534989166... x 10°

7.9824090251193*10°

Alternate forms:

3599 085 (log(r) — log( >
7600000 + [ [4”

i

5(1520000 7+ 719817 log[? ))

T

7198170 log(2)- 7198170 log(3) 3599085 logim)
+

T i

7600000 +

Alternative representations:

1ng[24:r 221221 E88000 000000 }? 198 170
7600000 + 54 l.ZISSSDEDDDDDDDD _
7198 17010 [14};21512531200001::0000,1-
TEOD OO0 + Be 33 583 781 952000 000000 ]
2
103[24,1 :;1221 BE8000 000000 }? 198 170
7600000 + 54 1.218380200000000 _
iy
14026125 312000 000000 7 |
7600000 + s lng’[mlngﬂ{ 33 583 781952000 000000 }
2
103{24,1 zlzzl BBE 000 000000 } 7198170
7600000 + 54 - 21921 888000 000000 _
7198 170 Li [l _}T14~.:~26125 312000 000000 7 |
7600000 - : 33 583781952000 000000 )
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Series representations:

o [2-4:r £21921 888000 000000 } 7198 170

7600000 + 54 - 21921 888000 000000 B
2 =

[ 4m
{2
a Q
3599 085 5, —

7600000 -

T



[24:r (21921 888000 000000 } 7 198 170
?EDD 000 + 54 0 (21921 8BB000 000000 —
2m
arg[ﬂ - x}
7600000+ 7198170 > +
Fig

-:—lellm—’T—x'[kx‘k
3599085 logy) 35990853, ————

k 'i'..| (]
Fiy Ky
[24:r (21921 888000 000000 } 7 198 170
?5':”:' 000 + 54 G21921 888000 000000 —
2
m— arg[ i] —argiz;)
7600000 + 7198 170 i ¥
2
1 (A2 g [ o5
3599085 log(zg) 3999085 L, — 1 ———
KN kY
Integral representations:
24 7 G21921 888000 Q00000
FEH00G ;. —— e 15 RN IO — 7600000+ ———— J o — dt
2 m 1
[24:r il‘;‘zl 283000 Q00000 } 7 198 170
?500 000 + 54 1921 888000 000000 —
2
45
3599085 ; ‘J'vC'+:r[_1+ 91} r[—-S]'2 Il +s)
7600000 - —— ds for -1 0
27 —i paty Irl-s)

Iixiis the gamma function

Thence: a=7.9824090251193*10°

We have that:



The computation of the bulk entanglement entropy is similar to that of a thermal state on the
plane, except that we have to include the appropriate warp factor term from the metrie (18). In
fact, the bulk entropy computation is simplest in the (x™, 2 ) coordinates sinee the stress tensor
vanishes and we have just the vacuum formmlas, We then have to transform to (¥, ¥~ ) coordinates
and keep track of the warp factors and transformation of the UV cutoffs.

We consider an interval on the right side of the form [0,b]g that includes part of the right bath
and the quantum mechanical degrees of freedom at 0. We look for an entanglement wedge that
consists of the interval [—a,b], see figure 4. Its generalized entropy is

.19 m(a+h)
- 27y 1 c sinh® ——%—
Soenl = =l ——— - comstant; , 19
gen(@) el tauhT."‘rJ. g5 sinh% =)
From
1.2 wlath)
S...(a) 2Ty 1 :‘:l sinh g i .
Seen(a) = — ; —log ————— + comstant .
B f tanh %"n 6 sinh =T%
' ' (19)
we obtain:

(2P1*6.21921888e+17)/7198170 *1/(tanh(2P1*7.9824090251193e+6)/7198170))
(2Pi*6.21921888e+17)/7198170
Input interpretation:

27-6.21921888 - 10'7
7198170

Result:
5.42867211... = 101!

5.42867211 x 10711 * 1/ tanh(((2Pi*7982409.025)/7198170))

Input interpretation:

1
5.42867211 - 10"t

&
tanh[zn TOR2409025x10 }
7198170

tanhix is the hyperbolic tangent function

Result:
5.42868174... = 101!

5.42868174...*10"



(54%108)/6
In((((((sinh2(((Pi(7600000+7982409.025)/(7198170)))))/(((sinh(((2Pi*7600000)/(71
98170))))))))

Input interpretation:
: 2 7 60000047 9824009025105 |
54 108 - sinh [}T e )
3] sinh[z” ] DDD}
T198 170

sinhix) is the hyperbolic sine function

logix is the natural logarithm

Result:
5.647130122... % 10°

Thence, in conclusion, we obtain from

o9 wlath)
. . 27T Dy 1 P sinh® —5—
Seon (1) = —— 5 + =10 ——=—— + constant .
E: &  tanh =a 6 sinh ==

(19)

5.42867211 x 10711 * 1/ tanh(((2Pi*7982409.025)/7198170))+(54*10"8)/6
In((((((sinh”2(((Pi(7600000+7982409.025)/(7198170)))))/(((sinh(((2Pi*7600000)/(71

98170)MN))

Input interpretation:
1

5.42867211 10! +
tanh[z” 7082400025107 }
7198170

- TEO0 0004+ 7.982409025x10% |
5_4 lI:IS 5111h2 [.:'T 2 a }
i 7108 170

L1 (27 600000
6 smh[T—J‘l
7198170

tanh(x is the hyperbolic tangent function

sinhix) is the hyperbolic sine function

logix is the natural logarithm

Result:
5.48515304.. = 101!

5.48515304...*¥10"" that is the generalized entropy
Or, for a = 7290000 = 729*10* where 729 is the Ramanujan cube 9°, we obtain:



5.42867211 x 10711 * 1/ tanh(((2Pi*7982409.025)/7198170))+(54*10"8)/6
In((((((sinh”2(((Pi(7290000+7982409.025)/(7198170)))))/(((sinh(((2Pi*7290000)/(7 1

98170)MN))

Input interpretation:
1

5.42867211 10! "
tanh[ 27 TORI400025:105 }

T19B 170

P - - &,
C 03 200 00047 08 2409025 % 10

] sinh” |
54 10 l 7108 170 }

log - -
6 sinh[z" 7 290000

T19E170 }

tanh(x is the hyperbolic tangent function

sinhix) is the hyperbolic sine function

logixy is the natural logarithm

Result:
5.4851530454300748065063333007680173447204664080138080. . = 10!

5.48515304...*10"" exactly the same above result!

Inserting this value of entropy 5.485153e+11 in the Hawking radiation calculator, we
obtain:

Mass = 0.006900779
Radius = 1.024663e-29
Temperature = 1.778355e+25

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(0.006900779
)* sqre[[-((((1.778355e+25 * 4*Pi*(1.024663e-29)"3-(1.024663e-29)"2))))) /
((6.67*10"-11)]]11]

Input interpretation:

4.1.962364415 - 10%° 1
5. 0.0864055° 0.006900779

!

/

\

|
I| 1.778355 - 10%7 «4x(1.024663 - 1072°)* - (1.024663 - 102°)
\ 6.67 101

9



Result:
1.618249415571316958887687260737558532653671011636047668745...

1.6182494155...
And:

1/sqrt[[[[1/(((((4%1.962364415e+19)/(5%0.08640552)))* 1/(0.006900779 )* sqrt[[-
((((1.778355e+25 * 4*Pi*(1.024663e-29)"3-(1.024663¢-29)2))))) / ((6.67*10"-

I

Input interpretation:
1

1

4.1 062264415 1019 1 | 1.778355 1025 .ar7(1024683 10727)F 1024663 107272

5008640552 L L ‘I,I 66710711

Result:
0.617951713980353087925763741301304436822867176137611862466. ..

0.617951713...

Furthermore, we obtain also:

1((((((5.42867211 x 10~11 * 1/ tanh(((2Pi*7982409.025)/7198170))+(54*10"8)/6
In((((((sinh”2(((Pi(7600000+7982409.025)/(7198170)))))/(((sinh(((2Pi*7600000)/(7 1

98170))NNNN))"1/4096

Input interpretation:
1

"
- X
L .'..O -
tanh[z 7798240902510 }
7198170

IR 7600 00047 982409025 10% |
54 108 sinh*|x - }
g los [ e ™ (1/4096)

1/||5.42867211 10"

/

.1 (27~7 600000 |
smh[T—}
7198170

tanhix) is the hyperbolic tangent function

ainhix) is the hyperbolic sine function

logixy is the natural logarithm

Result:
0.993422488624 ...
0.993422488624.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
10



Ng e—zr«/g

(&
7 - +1:1_1 R =~ (0.9991104684
" ¢54\/5_3_1 Y +1 673/1«/3
+ e—47r~/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

VIL((((((5.42867211 x 10711 * 1/ tanh(((2Pi*7982409.025)/7198170))+(54*10°8)/6
In((((((sinh”2(((Pi(7600000+7982409.025)/(7198170)))))/(((sinh(((2Pi*7600000)/(7 1

98170))MNN)))"1/4096]"744

Input interpretation:

/ 1
1/|1/||5.42867211 10" +
b tanh[z” ?.pszmmzmlnﬁ}
71298170
8 sinh2(x 7 G000004+7.982409025%10% | 744
5410 I\ 7128170 J o~ !
log (1,4096)
fj sinh[?'" '?EEIEIEIDEI}
T198 170
tanhix is the hyperbolic tangent function
ainhix) is the hyperbolic sine function
log(x) is the natural logarithm
Result:
135.616828. ..

135.616828.... result very near to the rest mass of Pion meson 134.9766

Now, we have that:

b = 7600000; ‘C’lﬁf »>1=16;B=7198170 ¢, = 16 * 54 » 108 x 7198170 =

621.921.888.000.000.000 ; ¢, = 6.21921888000000000 * 10'" ; ¢ = 54q;

q<<10";c=54% 10”8 a=7.9824090251193*10°

11



From

(a + b)?
a

., P c
Sgen(a) = ¢p + ;T + Sbulk ;  Sbhulk = Elﬂg l

—
on
e

1 + constant .

we obtain:

(54e+8/6) In ((((7.982409025¢+6 + 7600000)*2 / (7.982409025¢+6))))

Input interpretation:
54.10%  ((7.982409025 - 10° + 7600000}’

log
6 7.982409025 108

log(x) is the natural logarithm

Result:
1.5507500051... = 10

1.5507500051...%10"
From the ratio between the previous result, we obtain:
(5.48515304e+11 /1.5507500051 x 10~10)*1/(golden ratio)2 - 0.9568666373

Where 0.9568666373 is the following Rogers-Ramanujan continued fraction:

T

5
c =1- ——— =~ 0.9568666373
V(¢_1)\/§_¢+1 1+e—_3”
14— 7
e—ﬂ
1+

Input interpretation:

5.48515304 10! 1
— —0.9568666373

1.5507500051  10'% &

#is the golden ratio

Result:
12.5536413...

12.5536413... result very near to the Sgy entropy 12.5664
Or:

(5.48515304e+11 /1.5507500051 x 10710)*1/(golden ratio)*2 - 0.9991104684
12



Where 0.9991104684 is the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™
\/g =1- e_z”‘/g =0.9991104684
-p+1 1+—e‘3”‘/§
143 4054\/5_3 ~1 e
e—47r\/§
1+
I+...

Input interpretation:

5.48515304 10! 1
— - 0.9991104684

1.5507500051 10 4

# iz the golden ratio

Result:
12.5113975...

12.5113975... result very near to the S entropy 12.5372

Now, from (5), we can to obtain ¢,

(a+b)°

: ; c
Sgen (a) = ¢o + % + itk 5 Skl = 6 log [ —| + constant. (5)

5.48515304e+11 = x + (6.21921888e+17/7.982409025¢+6)+(54e+8/6) In
((((7.982409025¢+6 + 76000002 / (7.982409025¢+6))))

Input interpretation:
5.48515304 - 10" =
6.21921888 - 10'7 54 m*l (7.982409025 - 10° + 7600 000}

7 Dg| g
7.982409025 - 10 & 7.982409025 - 10

X+

log(x) is the natural logarithm

Result:
5.48515x 10 = x +9.34191 x 10'°

Plot:

13



gxinll |

fx1oll | o

4x101l | -

zxinll |

6x10M-4x10ll zw,m‘”f [ zx1oll ax10ll Ex10ll
~ _ax10ll |

> “mllg — 5 48515x10""
I.‘:H:I[]”é — x4+9.34191x10'°
Alternate forms:

5.48515x 10" = x+9.34191x 10"

45509610 —x =0
Solution:

X = 455096 x 10!
4.55096*10" = ¢,

Thence:

; . , 2T Oy
Simae: = 28 =2 (f:m - j d )
(32)

2(4.55096e+11 + (2Pi*6.21921888e+17 / 7198170))

Input interpretation:
6.21921888 - 10'7

7198170

2|455006 10 s2x

Result:
1.99593... x 1012

1.99593...*10"* that is the maximal entropy

From the two values obtained, performing the division, we have:

1.99593e+12 / 5.48515304e+11

14



(1.99593e+12) /( 5.48515304e+11)

Input interpretation:
1.99593 10"

5.48515304 10!

Result:
3.638786348247450175063848355268407668024956328292346060047....

3.638786348
(1/(2*golden ratio - 1/5 * golden ratio))*((1.99593e+12) /( 5.48515304e+11))"3

Input interpretation:
| 1.99593 . 1012

2 ¢— ; & |5.48515304 10"}

#is the golden ratio

Result:
16.5428...

16.5428.... result very near to the mass of the hypothetical light particle, the boson my
=16.84 MeV

Now, we have:

With regard the mathematical constant 0.393625563.... we have that the real solution
of x+Ci(x) is equal to 0.39362556340804009... The unique real-valued fixed point of

-Ci(z) (cosine integral — math constant):

1 .
|I —— (6675 - 1558 ¢ - 469 7 - 1216 logi2)) = 0.3936255634080400909862

\ 798

Adding the golden ratio to this value, and multiplying the result by golden ratio and
by the previous expression, we obtain:

(0.39362556340804009+golden ratio)*(golden ratio)(((1.99593e+12)/(
5.48515304e+11)))

Input interpretation:
1.99593  10%

(0.39362556340804000 + &) ¢
5.48515304 10!

15



# iz the golden ratio

Result:
11.8440. .

11.8440... result practically equal to the Sgy entropy 11.8477

From (20)
sinh r:.*;_b] 127, |

e — gl
sinh Xe+h) ¢ sinh —‘__:Tﬂ

ML Pk Bt )

For:
B=7198170 ¢, = 6.21921888000000000 * 10"

c=54q q<<10”;c=54 %1078 a=7.9824090251193*10°

We obtain:

(12Pi*6.21921888e+17)/(54e+8*7198170)* 1/(((sinh((2Pi*7.982409025¢+6)/(719817
0))))

Input interpretation:

127+ 6.21921888 - 10'7 1
54 10% . 7198170 sinh[‘?” TOR2400025 1|:|’-“'J||
TI198 170
sinhix) is the hyperbolic sine function
Result:
1.13613980...
1.13613980...

1/((((12Pi*6.21921888e+17)/(54e+8*7198170)* 1/(((sinh((2Pi*7.982409025¢+6)/(71
98170))))))"1/16

Input interpretation:

16



| i
[ 1276212031888 1017 1
16/ 54 1087108170 sinh[27:7.982400025 108
T128170
sinhix) is the hyperbolic sine function
Result:

0.9920544607...

0.9920544607.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
J§ =1- P =~ (0.9991104684
-@p+1 1+ "
1+3yo 45 -1 1+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

(((12Pi*6.21921888e+17)/(54e+8*7198170)* 1/(((sinh((2Pi*7.982409025¢+6)/(7198
170)))))))"(5Pi/4)

Input interpretation:

- 5-m/4
127+6.21921888 - 10" 1
54 10% . 7198170 sinh[‘?” 7.982409025 1|:|'5"J||
7198 170
sinhix) is the hyperbolic sine function
Result:
1.6507453. .

1.6507453.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

17



From:

Scaling solutions for Dilaton Quantum Gravity
T. Henz, J. M. Pawlowski, and C. Wetterich
Institut fur Theoretische Physik, Universitat Heidelberg, Philosophenweg 16, 69120

Heidelberg, Germany - arXiv:1605.01858v1 [hep-th] 6 May 2016
We have that, from the set of flow equations concerning the large field limit of

dilaton gravity, the following expressions:

= _ (9¢® 4 82€® 4+ 612¢ + 2760)
19272 { (5)

The simultaneous zero at € = gy = 109.97, as well as the pole at e = —6 are clearly visible.
1/(192*Pi1"2) * (9%-6"3+ 82*-6"2+ 612*-6 +2760)

Input:

1
(9%~ 1)xB> +82x(=1)x62 + 612 x(—6) + 2760)
1922 '

Result:
121

4
Decimal approximation:
-3.06496580518071758617735376209426107685685293383545810257...

-3.06496580518...

Property:
121 |
——— Is a transcendental number

Alternative representations:
9(-1)6 +82(-1)6% +612(-6) + 2760 -912-82 - 6% -9 .6

192 2 ' 192 (180 =2

18



9(-1)6 +B2(-1)6° +H12(-6)+ 2760 -912 B2 x6° -9 x6°
192 »* 11524(2)

0(-1)6% +82(-1)6% +612(-6)+ 2760 -912-82 . 6°-9 . 6>
192 72 192 (i log(-1))?

Series representations:

9(-116% +82(-1)6° +612 (-6) + 2760 121
192 A2 a w12
64[2.’::0 1+2k}
9(-1)6° +82(-1)6% + 612 (-H) + 2760 121
192 #* a

1_13k1195—1—2k|:51+2k_4 2391+2k'|]2

64 [Z:]:D 142k

9(-1)6° +82 (-1)6% + 612 (-6) + 2760 121

- . 2
1927° 4(24&::0 [_ﬂk [1+§2k N 1+24k . 3+14kn

Integral representations:
9(-1)6% +82(-1)6% + 612 (-6) + 2760 121

192° _54(£1mdtf

9(-1)6% +82(-1)6% + 612 (-6) + 2760 . 121
192 2 16 ([ dt)’
9(-1)6° +B2(-1)6% + 612 (-6) + 2760 - 121
192 »* " [Jél;'“]z
12

19



1/(192*Pi*2) * (9*%109.9773+ 82*109.97"2+ 612*109.97 +2760)

Input interpretation:

1
—— (9109.97° + 82 - 109.97% + 612 - 109.97 + 2760)
192 5 '

Result:
6876.61...

6876.61...

Alternative representations:
9. 109.97° +82 . 109.97* + 612 - 109.97 + 2760

192 »*
70061.6 +82 - 109.97% +9 . 109.97°

192 (180 =)

9. 109.97° +82 . 109.97° +612 - 109.97 + 2760

192 72
70061.6 +82 - 109.97% +9 . 109.97°

1152 £(2)

0. 109.97° + 82 109.97% + 612 - 109.97 + 2760

192 »*
70061.6 +82 - 109.97% +9 . 109.97°

192 (-i log(- 1))

Series representations:
9. 109.97° +82 . 109.97% + 612 - 109.97 + 2760 4241.84

192 #? ['"w tli]z
k=0 142k
9. 109.97° +82 - 109.97° + 612 - 109.97 + 2760 16967.3
192 x? - _
Lk 1 Zk]
9. 109.97° +82 . 109.97° +612 - 109.97 + 2760 67869.4
192 #* -

—o 2% (-6+50k)
>_4k_n 3k]

20



Integral representations:
9. 109.97% +82 - 109.97% + 612 - 109.97 + 2760 16967.3

192 x° ' (L5 atf
G.109.97° +82 . 109.97% + 612 - 109.97 + 2760 ~ 4241.84
1927° (J;u“ 1-t2 Jt]z

0. 109.97° +82 . 109.97% + 612 - 109.97 + 2760 16967.3
192 7% T [ foosiniD) )2
9 [J‘D i

-(6876.606561943517990117 /-3.064965805180717586177)-64*8-2

Input interpretation:
( 6876.606561943517990117

| 3.064965805180717586177

J-ﬁ4 B

Result:
1729.616078052651515151404032879006712804070048427295178814 .

1729.616078...

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

1
345672

Ap (—253¢” — 6094 — 36240e — 51840)

)
1/(3456*P1"2)* (-253*-6"3-6094*-6"2-36240*-6-51840)

Input:
1

—— (-253 »(~1) 67 — 6094 - (~1) » 67 — 36 240 « (-6) - 51 840)
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Result:
3053

24 *

Decimal approximation:
12.88880800250238400909016671580410339895863912809869640106...

12.8888989025...

Alternative representations:

-253(-1)6% — 6094 (-1)6° - 36240 (-6)-51840 165600+ 6094 62 + 253  6°
3456 2 B 3456 (180 )2

-253(-1)6% 6094 (-1)6% - 36240 (-6)-51840 165600+ 6094 62 +253  6°
3456 1° B 20736 :(2)

-253(-1)6% — 6094 (-1)6° - 36240 (-6)-51840 165600+ 6094 62 + 253  6°

3456 1 3456 (~i log(- 1)1

Series representations:

-253(-1)6% — 6094 (-1)6°% — 36 240 (-6) - 51 840 3053
3456 12 - Coo (-1 |2
384() 0, )

-253(-1)6% - 6094 (-1) 6% — 36 240 (-6) - 51 840
3456 7°
3053

384 = ':—le 1195—1—2k|:51+2k_4 2391+Ek]
Lk:ﬂ 1+2k

~-253(-1)6% - 6094 (-1) 6 - 36 240 (-6) - 51 840

3456
3053

22
24[24:;3 [_ﬂk [1+lzk as lik + 3+:k”

Integral representations:
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-253(-1)6 - 6094 (-1) 6 - 36 240 (-6) - 51840 3053

3456 * 384(Llﬂrit;g_dtf
-253(-1)6° - 6094 (-1)6° - 36240 (-6)-51840 3053
3456 7 96 (i 5 atf
-253(-1) 6% - 6094 (-1)6° - 36240 (-6)-51840 3053
3456 r* 95[£1 rl:'dtT
V114

1/(3456*P1"2)* (-253*109.97"3-6094%109.97"2-36240*109.97-51840)

Input interpretation:
(-253 - 109.97% - 6094 - 109.97° + 36 240 - (-109.97) - 51 840)

3456 °

Result:
-12143.4...

-12143.4...

Alternative representations:
-253 - 109.97° - 6094  109.97° - 36240  109.97 -51840

3456 7
~4.03715x10% 6094 109.97% —253  109.97°

3456 (180 =y

-253 . 109.97% - 6094 - 109.97° - 36240 - 109.97 - 51 840

3456 7
~4.03715x10% 6094 109.97% —253  109.97°

20736 £(2)

-253 . 109.97% - 6094 - 109.97° - 36240 - 109.97 - 51 840

3456 7
~4.03715x10% 6094 109.97% —253  109.97°

3456 (i log(- 1)
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Series representations:

-253 - 109.97% - 6094 - 109.97° - 36240 - 109.97 - 51 840 7490.63
3456 1 a [ Cen (-1 )2
k=0 1+2k]
-253. 109.97% — 6094 - 109,972 - 36240 - 105.97 - 51840 29962.5
3456 2 B -
24k 1 Zk]
-253 . 109.97% - 6094 - 109.97% - 36240 - 109.97 - 51840 119 850.
3456}1-2 R | —6+5I:Ik|
ztuk-ﬂ {Ekl
Integral representations:
-253 . 109.97% — 6094 - 109.97° - 36240 - 109.97 - 51 840 29962.5
3456 ° (L arf
-253 - 109.97% - 6094  109.97 - 36240 - 109.97 -51840 ~ 7490.63
3456 x° (Jél - dtf
-253 - 109.97% — 6094 - 109.97° - 36240 - 109.97 - 51840 29962.5
3456 2 (e e

From the In of the ratio between the two previous results, we obtain:

In((( -((((1/(3456*Pi*2)* (-253*109.973-6094*109.972-36240%109.97-51840))))) /
(((L/(192%Pir2) * (9%109.97/3+ 82%109.97/2+ 612%109.97 +2760))))))))

Input interpretation
7[ 253 109.97° - 6094  109.97% + 36 240 » (-109.97) - 51 840}

3456

log| -

+82:109.97% + 612 « 109.97 + 2760)

logix is the natural logarithm

Result:
24



0.568657...

0.568657... result practically equal to the value of the following Ramanujan

continued fraction:

T L ~ 0.5683000031
pe 'cosht | 1
12
1+ 3
2
1+ p
2
1+
32
1+ 5
3
1+ —
1+..

Alternative representations:
~253  109.97° - 6094  109.97% - 36240  109.97 - 51840

ogl-
(@ 109973482 1099724612  109.97+42760) (345672 )
192 72
1 ~4.03715%10° - 6094 - 109.97% - 253 - 109.97°
D A=
i (345672 )(70061.6482 10097240 100073)
192 72

-253 - 109.97° - 6094 - 109.97% - 36240 - 109.97 - 51840

log| -
o (o 100073482 1000724612 - 100.9742760)(345672)
192 72
- ~4,03715x 10° - 6094 - 109.97% - 253 . 109.97°
ogla)log,|-
2 L [345672)(T0061.6+82 - 10907240 100973
192 72

-253 - 109.97% — 6094 - 109.97 - 36240 - 109.97 - 51840

log| -
{o 100973482 1009774612  109.97+2760) (345677

122 72

Lidl1 ~4.03715x10% - 6094 - 109.97% - 253 - 109.973
o= (245672 )(70061.6482 - 10097240 100073)

122 72

Series representations:
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ool =253 109.97° - 6094 - 109.97° - 36240 - 109.97 -51 840
og|- =
3 (@ 109973482 1099724612 - 109.97+42760) (345677 )

192 72

i (-0. '.?55893}

k=1

-253 - 109.97° - 6094 - 109.97° - 36240 - 109.97 - 51 840

log| - -
- (@ 109973482 1099724612 - 109.97+2760) (345612 )
192 r2
arg(1.76589 - x) & (-1 (1.76589 — x)* x~*
2 logix) -
& 2n J+ § L k
o] 252 109.97° - 6094 - 109.97* - 36240  109.97 - 51 840
ogl — =
3 (@ 109973482 1099724612  109.97+42760) (34562
192 72
arg({1.76589 — zq) 1
l Jlng[—]+10g[z.;.}+
E.FT ZD
arg(1.76589 - zg) I s ?5589 z0)° 55"
{ Jlng[z.;.} L
2 e

Integral representations:

log| - -253 - 109.97° - 6094 - 109.97° - 36 240 - 109.97 - 51840 _ Iq.msspldt
o 109973482 1099724612 - 109.9742760) (345672 ) Jh
192 72
log| - -253 - 109.97% - 6094 - 109.97° - 36240 - 109.97 -51840 _
(@ 109973482 1099724612  109.97+42760) (34562
192 72
£ rmr 2007135 52 (1 + 5) 5
2im Jojway Irl-s)

((288*0.988)*1/1072) *In((( -(((1/(3456*Pir2)* (-253*109.97/3-6094*109.97/2-
36240%109.97-51840))))) / ((((1/(192*Pi*2) * (9%109.97/3+ 82%109.972+
612%109.97 +2760)))))))

Where 288 is equal to 233 + 55, that are Fibonacci numbers and 0.988 is very near to
the dilaton value
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Input interpretation:

1

([zss 0.988) —J
10°

L (-253:109.97° - 6094 » 109.97° + 36240 - (-109.97) - 51 840)

2

lug[— 34567 :

192 72

(9-109.97% +82109.97% + 612 - 109.97 + 2760}

log(x) is the natural logarithm

Result:
1.618078252589530428708340526797989223967430064790655358180...

1.6180782525...

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

Alternative representations:

3 2 -

=253 109977 -A094 1099736240  10997-51 840

g|- 5 : : . 1(288 - 0.988)
I:345l5:r"lll:9 109977482 »109.97° 4612 < 109.97+2760)

192 72 _

104

—4.03715x10% —f004 109972 253 109.07%
(3456 12)(70061 6 +82 10997249 109 973)
102 72

284.544 log,| -

104

3 2 .

=253 109977 -A094 1099736240  10997-51 840

g|- 7 : : . 1(288 - 0.988)
I:345l5:r"lll:9 109977482 »109.97° 4612 < 109.97+2760)

192 72 _

104

—4.03715x210% —6004 100072 253 100073
(3456 72)(70061 6 +82 10997249  109973)

284.544 logia) log, | -

102 72

10°
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3 L)
-253 109077 _A004 109.9?2—36240 109.07-51 840
log|- T 5 : - (288 - 0.988)
1:34515:r Iu:';l 109977482 < 1099724512 - 109.9742760)
192 72 _
10°

& 3

: —4.03715=10" —6004 109.9'}‘2 -253 10997

284.544 Liq|1 + - = -
{3456n III:?DDIS]..IS 482 1099749 109977 )

192 72

10°

Series representations:

-233 109.9?3 —H0og 109.9?‘2 -36240  10997-51 840
= 7 3 : ' 1(288 - 0.988)
I:345I5:r III:'E‘ 109977482 »109.97° 4612 < 109.97+2760)

192 72
10°
“ —0.765893 "
k

log

-2.84544
k=1

-253  109.973 6004 - 109.672-36240 - 109.97-51840 288  0.088
5 2 3 2 | -988)
(3456779 109.977482  109.97° 4612  109.97+42750)

log

102 72
I:IE
argi1.76589 — x)
5.69[)88”{ J +2.84544 log(x) -
T
® (1) (1.76589 — x)F x*
9.84544 520 ¢ kg e R
k=1

3 -
_ =253 ;n:ln-;.-;? -&:1943 109.9?2-32240 109.9;—5184:! (288  0.088)
(345672 )0 100073482 1009724612 109 97+2760)
102 72
DE
arg(1.76589 - zq) 1
Jlng(

— J +2.84544 logizg) +
bty

log

2.84544 {

h

arg(1.76589 — zg) (-1)* (1.76589 — zq)* 2

Lin)
J log(zo) - 2.84544 3’
k=1

2.84544

k

h

Integral representations:

3 bl
-253 - 109,973 6094  109.972-36240  109.97-51 840
log| - T = 5 - (288  0.988)
{3456 72 (0 109973482 - 100.972 4612 - 109.9742760)
192 72 _
10°

176582 1
2.84544] Edt
1
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3 2 -
-253 100077004 10007234240 109.97-51 840
= T 3 > - (288  0.988)
(3456 72)j0 100073482 1000724812 100.9742750)

log

192 72

1 2
1.42272 ['J'Wﬂ’ oL A vy
i g4y ril - sy

ds ftor -1

L

((Pi*0.937) *In((( -(((1/(3456*Pi*2)* (-253%109.973-6094%109.972-
36240%109.97-51840))))) / (((1/(192%Pi"2) * (9%109.97/3+ 82%109.97°2+
612%109.97 +2760))))))))

where 0.937 result very near to the spectral index ny , to the mesonic Regge slope and
to the inflaton value at the end of the inflation 0.9402

Input interpretation:

(m«0.937)
34515 7 (~253 - 109.977 - 6094 - 109.97% + 36 240 » (-109.97) - 51 840|
log|- B
— 7 (9%109.97° +82x109.97% + 612 2 109.97 + 2760)
3 )
logixi is the natural logarithm
Result:
1.67394 ...

1.67394... result very near to the neutron mass

Alternative representations:

-253  109.97° - 6094  109.97% - 36240  109.97 - 51840
log| - x0.937 =
{24567%)(o 100973482 100977 4612 - 109.97+2760)
192 2
~4.03715%10° - 6094 - 109.97% - 253 - 109.973
0.937 x log,|- . .
(345672 )(70061.6 482 - 10097240 - 100.973)

192 72
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-253 . 109.97° - 6094 - 109.97% - 36240 - 109.97 - 51840
log| - . . 7 0.937 =
[34567<) (2 100073482 100072 4412 100.974+2760)

192 72

~4.03715% 10° - 6094 - 109.97% - 253 - 109.97°

(345672)(70061.6+82 10997249 109973

0.937 r logia) log, | -

192 72

-253 - 109.97° — 6094 - 109.977 - 36240 - 109.97 - 51840
log| - P 2 . : x0.937 =
| Ll L? 102974 482 - 10997 4412 109.9?+2?I5I:I.|

102 72
—4.03715 x 108 — 6094 - 109.97° - 253 - 109.97°

(345672)(70061.6 482 - 10097240 100.073)
192 72

-0.937 7 Liq|1+

Series representations:

-253 - 109.97° - 6094 - 109.97% - 36 240 - 109.97 — 51 840
log| - PR 2 . : 7 0.937 =
| bl F‘" 109979 482 - 109.97< 44612 109.9?+2?6I:I.|

102 72

® (—0.765893)
~0.937 il
N&I :

-253 - 109.97° — 6094 - 109.97% - 36240 - 109.97 - 51840
log| - . . 70.937 =
[34567°) (2 100073482 100072 4412 100.974+2760)
2

1@
arg(1.76589 - x)

1.874 i n? { > +0.937 r logix) -
K
& (=11 (1.76589 - x)F x*
DQBT [or x 1
n% .

ol 252 109.97° - 6094  109.97° - 36240 109.97 - 51840 G
ogl — F =
3 {2456n%)(o 100073482 1009774612 - 109.97+2760) g

192 72
. —}T+arg[ 1'?:;Sg]+arg[z.:,}
1.874 -
LT 2 . +

& (1% (1.76589 - 591" z5*
0.937 x log(z) - 0.937x 3 o) %o
k=1 k

Integral representations:
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-253  109.97° - 6094  109.97° - 36240  109.97 - 51840
log| - x0.937 =
{2456x%)(0 100073482 1000774612 - 109.9742760)

192 72
“1.76589 1

0.937rm [

1

~253 . 109.97° - 6094 - 109.97° - 36240 - 109.97 - 51840
log| - n0.937 =
(345672 )(0 - 100.97% 482 - 109.072 4612 - 109.9742760)

192 72
0.4685 ['Iwﬂf 2By T 4 5) :
a5 101
i o gady rl-s

Iix)is the gamma function

((Pi*x) *In((( ~(((1/(3456*Pi*2)* (-253*109.97/3-6094*109.97/2-36240%109.97-
51840))))) / ((1/(192*Pi*2) * (9¥109.97°3+ 82*109.97/2+ 612%109.97
+2760))))) = 1.674927

Where 1.674927 is the neutron mass

Input interpretation:
L (-253109.97% - 6094 - 109.972 + 36 240 - (-109.97) - 51 840)

2

(r x) log| - 24567 _
7 (9109.97% +82109.97% + 612 x 109.97 + 2760)
v I
1.674927
log(x) is the natural logarithm
Result:

1.78649 x = 1.67403

Plot:

= 1.78649 x

— 1.67493

Alternate form:
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1.78649 x - 1.67493 = 0

Alternate form assuming x is real:
1.78649 x + 0 = 1.67493

Solution:
x = 0.937553

x =0.937553 result very near to the spectral index ny , to the mesonic Regge slope
and to the inflaton value at the end of the inflation 0.9402

Now, we have

Cx = (—€* 4-90e® + 2079¢* 4 12636€ 4 26244) .

35‘?1’2 (5)

1/(36PI2)*(~(-6) 4+90%-6"3+2079%-6"2+12636*-6+26244)

Input:
1
56;3[—[—5ﬁ-+9ﬂ (=1) 6% +2079 « (-1}« 67 + 12636 « (-6) + 26 244

Result:
4032

}TZ

Decimal approximation:
-408.527012445905894461721995661621840062374579478498084945..

-408.52701244

Property:
4032 |
= 15 a transcendental number

}TZ

Alternative representations:
—(-6)* +90(-1) 6% + 2079 (-1) 6% + 12636 (-6) + 26 244

3617
—49572 — (-5)* - 2079 x5 - 90 x &°

36 (180 %)
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—(-6)* +90(-1)6% + 2079 (-1) 62 + 12636 (—6) + 26 244

36 1°
-49572 — (-6)* - 2079 - 6° -90 - &°

216 £(2)

—(-6)* +90(-1) 6% + 2079 (-1) 62 + 12636 (—6) + 26 244

36 7°
49572 — (—6)* - 2079 - 6° - 90 . &3

36 (—i log(- 1))

Series representations:

—(—-6)* +90(-1)6% + 2079 (-1} 6% + 12636 (-6) + 26244 252
36 17 T e k2
[Lk:ﬂ 1+2k}
—(-6)* +90(-1) 6% + 2079 (-1) 62 + 12636 (—6) + 26 244
36 72 -
252

Zm
k=0 1+2 k

—(-6)* +90(-1)6% + 2079 (-1) 62 + 12636 (—6) + 26 244

36 7°
4032

2
[Lkmﬂ [_i}k{ulzk % 1+24k i 3:1.!-:}]

Integral representations:
—(=6)* +90(-1)6° + 2079 (-1) 6% + 12636 (-6) + 26 244 252

36 ) (Jnlm d’th

—(=6)* +90(-1)6° +2079 (-1)6* + 12636 (-6) + 26244 ___loos

36 2 (6 25 atf’
—(=6)* +90(-1)6° + 2079 (-1) 6% + 12636 (-6) + 26244 ) 1008

36 «° [Ll \,llj Jt]z
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1/(36P1"2)*(-109.9744+90*109.97"3+2079*%109.97"2+12636*109.97+26244)

Input interpretation:

1
56;5[-1ua9?4+gu 109.97° + 2079 ~ 109.97% + 12636 « 109.97 + 26 244)

Result:
-0.909666...

-0.909666...

Alternative representations:
-109.97* +90  109.97° +2079 - 109.97° + 12636 - 109.97 + 26 244

36 1°
1.41582%10% + 2079  109.97° +90  109.97° - 109.97*

36 (180 =)

-109.97* +90 - 109.97° + 2079 - 109.97% + 12636 - 109.97 + 26 244

36
1.41582x10% + 2079  109.97% +90 - 109.97° - 109.97*

216 4(2)

-109.97* +90 - 109.97° + 2079 - 109.97% + 12636 - 109.97 + 26 244

36 1°
1.41582%10% + 2079  109.97° +90  109.97° - 109.97*

36 (—ilog(- 1))

Series representations:
-109.97* +90 - 109.97° + 2079 - 109.97% + 12636 - 109.97 + 26 244
36 n° a

0.561128

[ —o0 -:—1:|k ]2
k=0 142k

-109.97* +90 - 109.97° +2079 - 109.97% + 12636 - 109.97 + 26 244 ~
36 7 a

2.24451

[_1 & 24;::1 {Zk_k]]
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-109.97* +90  109.97% + 2079 - 109.97% + 12636 109.97 + 26244
36 7 a

B.07804

[ZW 27k (—B+50 k) ]2
k=0 {3:]

Integral representations:
-109.97* +90 - 109.97° +2079 - 109.97* + 12636 - 109.97 + 26 244

36 1
2.24451
e
s — 7 dt]
-109.97* +90 - 109.97% + 2079 - 109.97° + 12636 - 109.97 + 26 244
36 2 a
0.561128
[J;w' 1-¢2 Jt]z
-109.97* +90 - 109.97% +2079 - 109.97% + 12636 - 109.97 + 26 244
36 n2 a
2.24451

(52 af

Now from the following results 6876.61 -12143.4 and -0.909666, we obtain:
sqrt(144)-(6876.61 -12143.4 -0.909666)
where 144 is a Fibonacci number

Input interpretation:
V 144 - (6876.61 - 12143.4 - 0.909666)

Result:
5279.6000666

5279.699666 result practically equal to the rest mass of B meson 5279.53

And:
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(((sqrt(144)-(6876.61 -12143.4 -0.909666)))) /48 +29 +(sqrt5-1)/2

Input interpretation:
1, —— \ 1, 7—
e [w 144 - (6876.61 - 12143.4 - o.gagﬁﬁm] +20 4 = [!.,"5 - 1]

Result:
139.612...

139.612...
Or:
5279.699666 /48 +29 +(sqrt5-1)/2

Input interpretation:

5270.600666 1y — .3
T +29+5[\|‘5 —l]

Result:
139.6117770...

139.611777... result practically equal to the rest mass of Pion meson 139.57

From:

INTEGRALS ASSOCIATED WITH RAMANUJAN AND ELLIPTIC
FUNCTIONS
BRUCE C. BERNDT

From:

/"‘ dr . b 1 C o S T
J_ o cos\/T+coshyz 2 ['2(2) : e

We obtain:

Pi/4 (gamma”2 (1/4))/(gamma’2 (3/4))

36



Input:

(%]

_|
—~L
e

e

TN
=
5

EA ]

Exact result:

Decimal approximation:

6.875185818020372827490095779810557197900856451819160896274...

6.87518581802.....

Alternate forms:

Alternative representations:

fr a1 2
IR (S

r(2f 4 B 41(2, of

37

Iix)is the gamma function

n! is the factorial function



IHESCH
(3P4 (o)
S ]

Series representations:

(fr = (Zl3) of
r3fe 4N, )

fol ‘ 1 =1landec; =1andg

}2}T [Ekm_n 4"":!"‘%13]

1
4
F{i }2 4 [Zhﬂ rl"“‘:'ﬁlz]z

w (5-20) ®)
Fr ”[Em‘”‘k.—

Fa [Z 1-5.3%&»@]2
k=0 !

=1y n—7

Tor (zi

1
2"

SITI{ =¥

P ”[Eilo{i ~%0) T

+k|n+:rz|:|:|l.": J{l—zD:I
FH ST

Integral representations:

r[i }2” B l 12 V% —2x34 +log(x)
r[E}z 4 4 =XP|Y Jn (-1 +x) log(x)
4
.—1+?;'T]2
2 1 1 '
r[i} % _ E‘,h {1+1J'T:|Ing-:.1']dx
afe 4

1 I:—_."+|E:I:r+:rz|:|:|r':4';:'-: l-zp)
FH-j+ )

Jr_
? - ioo=i .
T4y - 3 2

d’x];r
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"1 1
r(2fn b o
Gfe | 2
** "1 1
4 jj . gt
‘!'IIII 1u:-g|:1“:|
Now:

Corollary 3.3. If r is any non-negative integer, then

fr;c 74+ g {_l)rﬂ.é-r—l-;? i (_1:|m(2?n + 1}-1?’—!—1 i
— . -l l

o cosr+coshe 22r+1 ! cosh{%{_ﬂm + 1)}

Proof. Let a be even, say, a = 2r. in (3.1). The evaluation (3.6) follows immediately. O

Let r = 1in (3.6). We use Entry 16(iii) in Chapter 17 of Ramanujan’s second notebook
[15]. [3. p. 134]. In the notation (2.11).
— (—1)™(2m+ 1)

i
F‘i—zfjcosh[;(ﬂm 8 57

{1 — 16x(1 — =)}/2(1 — z). (3.7)

Using also (2.13), we see that (3.6) and (3.7) yield

/‘m r'dr 7 7 \"f, _16]1
Jo cosz+coshr 16 1"2{%} 4 ] 2

3  3rT(3)
32I12(3) ~ 256 T%(3)’

((3Pi*3 /256)) (((gamma’6 (1/4)/ (zamma’6 (3/4))))))

Input:

Iix)is the gamma function
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Exact result:

s (3

256 112 }6

Decimal approximation:

243.7331407513206852001947251977716653431983226563734391776...

243.73314075132....

Alternate forms:
l 112

4

2048 °

31

Alternative representations:

33 3 (1))

r(2)°256  256((-1+2))

r[ﬁ'ﬁ 32 3a°1(2, n:u'f‘

r(2)f°2s6 2561 (2, 0)°

1i+6

. G|:1+—]

r(d By An [sq{;]
6 = T
r(y) 256 255[6—‘L“3 ]]

6l 5)

40

n!is the factorial function



Series representations:

r{i}ﬁaﬂ'g 3}1-3 [EE:I:l{E}k Ck]ﬁ
r(2)° 256 R 256 (Y, 4% a)’

for ‘ 1 =1andec: =1 andg

()3 2187 (5, e Skmj]ﬁ

r{f}'s 256 ok [Z‘H { T"rwc:‘n]

k!

e

36 }6 256 56 [Z:;;. (3-=f F‘*‘-‘iz-::]'s

s oz, linlm)
=0

for{zp ¢ & orzg = 0

Il

k!

R Y [ T iy 3
3 |ee 3 LI e g B 5|1-|{2 I:—;+k:|:r+nz|:|:|r‘f.-..;1_zlj:,
r[:i }6 37 7 [Ekil {4 o E_;':D i)t
3 & B 1 5 i o)
(=] 256 = -1y x~/ s|n{2|:—_.+k:ln+nz|:,:|r'i.- {1-zg)
(7256 565, (2 -=of 3, Lty

Integral representations:

16 ;
F[‘—J 3x° 3 3 J‘IE%'T—EX‘E"4+IDE[J{‘}J 5
— = — X + x||
r{f}ﬁ o5 256 [T 0 (-1 +x) log(x)

r[i}EBNB =iexp 111 3{—1+%‘T}2 e ﬂ.3
0

r{f}ﬁ o5 256 (1+vx }logx)

41



1

3 "1
rtfse 37 (b e ©
r[f}f‘ 256 q
256 | [ Lo
‘:Illlluglli“]
Now:

Again, we set z = 1, which implies that y = 7. Hence, (3.6) and (3.8) give us

/‘1 P2dr w0 JF) | 122 7936] 1
Jo cosz+coshz 26 r2(3) 2 4 16 | 2

189715 189715  TM(3)  3%.7aS MY

TEPAG) FIOE] (2 2 T

| et f e | =

)
1

((373*7*Pi*5 )/(2712))) (((gamma™10 (1/4)/ (gamma”10 (3/4))))))

Input:
3 x 72" r[ﬂm
12 110
S

Iixiis the gamma function

Exact result:

189 »° r[‘—lt}“J

4096 r[f}m

Decimal approximation:
725811.7845430244874980537425854957142684872912626410861573...

725811.784543024....
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Alternate forms:

18913 }2”

131072 »°

48384x° r(2)"
4

)"

11160261 (1 1}“‘

4096 (2 z}m

n! is the factorial function

Alternative representations:

r[ﬁ}m (3% 745 ) 189 x° ((-1+ i}s}m
r(3)° 2v 22 ((-1+ 2)9)°

n(i)° (3@ «7.°) 1894°r(2,0)"

4 _ 47
r(3)" 2” 2%r(3,0)"
. G{1+l] 10
Rt
T (]
6l2

Series representations:

r(2)° (38 7x°) 1894° (5, 2) ck]m
r[i}ln 912 - 4095[2;::14* Ck}m
| EL
for ‘ L =1landcz =1andc !
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r(2)* (3«7 1115(:25”5[3&4%]1”

= k!
30z 3k k)1, 110
r{“} : 4095[ “ '{&f: m]

(L )"
3 o L
() @72 07 [Em e

= I'."I' 0 Forzn =0
210 512 3 k) 10
F{4} 4[:'96 [Z:-:D I{ﬂ zl:l:tl 'izljii]
i =i o ; 10
5 & 3 k ok (-1¥ = "+k5m{E':._-"""E.'”"'”zl:l]r"':l{l—zgll
()@ 7wy 1T [EH{“ ~%) L (i)
310 412 - TP L0 S b T i 10
M= 2 o 1 k g -1 AT 5'“*2{—_-+|E:III'+JTZD]F<-' [1-z0)
) 4095[2‘@[3 2] 2 =4k

Integral representations:

o 5{2 1’? -2 1'3-"4+]ng'n:xil] 5
F[l }ID [33 T 182 expla Yy JD (~1+x) logix) 4
P .
r[g}lﬂ 912 - 4006
4
-1 {_1+‘,§.?]2 5
r{l}m 3 74%) 189 exp llilljj S ERTE dx|r
: B )
r{g}lﬂ 212 4096
4

10
5 "1 1
r[i}lﬂ [33 ?}TS} 189}1' [JU ]‘33-3."4#-}] dt]
r{E }ltl 212 h 10
4 -
4096 | |1 —— at

—

4 laef L
1IIIIluzugﬂr]
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From the ratio of the two results, we obtain:

(725811.7845430244 / 243.7331407513)

Input interpretation:

725811.7845430244
243.7331407513

Result:

2977.895342035685543330666692660957446344073975995620545628...

2977.8953420

And multiplying by 1/m this result, divided by the previous obtained value, we obtain:
1/P1(2977.8953420356 / 6.8751858180)

Input interpretation:

1 2977.8953420356

T 6.8751858180

Result:

137.87169576...

137.87169576 result very near to the rest mass of Pion meson 139.57

Alternative representations:

2977.89534203560000 2977.89534203560000
6.87518581800000x  6.87518581800000 (180

2077.89534203560000 2077.80534203560000
6.87518581800000r  6.87518581800000 (- log(- 1)
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2977.89534203560000 2977.89534203560000
6.87518581800000 7  §.87518581800000 cos '(-1)

Series representations:

2077.809534203560000 108.284176634148

6.87518581800000 = (-1
k=0 1+2k
2077.80534203560000 216.568353268296

6.87518581800000
-1.00000000000000 + 24; ] zk]

2977.89534203560000 433.136706536591
6.87518581800000x 275 (-6450 k)
>_4k_|:| 3.!-:]

Integral representations:

2977.89534203560000 216.568353268296
6.87518581800000x J;”Lr.. dt
144

2977.80534203560000 108.284176634148
6.87518581800000 x Ll f 1—2 4t

2977.89534203560000 216.568353268296
6.87518581800000 Jjwm dt
r

Or:
golden ratio+1/Pi(2977.8953420356 / 6.8751858180)

Input interpretation:
1 2977.8953420356

¢+~

T 65.8751858180

# iz the golden ratio
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Result:
139.48972975 ...

139.48972975.... result very near to the rest mass of Pion meson 139.57

Alternative representations:

2077.80534203560000 2077.80534203560000
+ =-Z2cos216%+
6.87518581800000 5.87518581800000

2977.89534203560000 [;r] 2977.80534203560000
= 2 cos| =

” 6.87518581800000 r 5 2 5.87518581800000
2077.80534203560000 2077.80534203560000
+ = -2 cosi2167 +
0.87518581800000 6.87518581800000 (180 %)

Series representations:

2977.89534203560000 108.284176634148
* T6.875185818000007 e 1
k=0 142k
5, 2977.89534203560000 _ 216.568353268206
+ =g+

6.87518581800000
-1.00000000000000 + Z‘k : zk]

2977.89534203560000 433.136706536591
d 65.87518581800000 e - 275 (6450 k)

Z.k_n Bkl

Integral representations:
2977.89534203560000 216.568353268296
* 76.87518581800000 7 [ L dt
14+=

2977.89534203560000 108.284176634148

* T6.875185818000007 ' N [ i

2977.89534203560000 216.568353268296
* 76.87518581800000% ' [0 4
[
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And:
1/Pi(2977.8953420356 / 6.8751858180) — 13

Input interpretation:

1 2977.8953420356 5

T 6.8751858180

Result:

124.87169576...

124.87169576.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representations:

2977.89534203560000 - 13 2977.80534203560000
6.87518581800000 a " 6.87518581800000 (180 =
2977.89534203560000 - 13 2977.89534203560000
6.87518581800000 a " 6.87518581800000 (—i log(-1n

2977.89534203560000 ) 13 2977.80534203560000
-13 = -
6.87518581800000 6.87518581800000 cos '(-1)

Series representations:

2077.89534203560000 . 13 108.284176634148
6.87518581800000 B i Clee (=1)F
k=0 142k
2077.80534203560000 . 216.568353268206
i S +
6.87518581800000 ~1.00000000000000 + Zw i
k=1 Zk'l
L
2077.80534203560000 ) 13 433.136706536591
6.87518581800000 7 T R | e R
Lk:ﬂ '3k‘|
iy
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Integral representations:

2977.89534203560000 216.568353268296
6.87518581800000 r i N [ Ly at

. 1+=
2977.89534203560000 108.284176634148

T b e [

6.87518581800000 r V12 at
2977.89534203560000 13, 216:568353268296
6.87518581800000 r i . oo S0 ¢

: L

We note that from the result of previous expression,

725811.7845430244
243.7331407513

we obtain also:
1/2(725811.7845430244 / 243.7331407513)+199+47-7

where 7,47 and 199 are Lucas numbers

Input interpretation:

1 725811.7845430244
= +199+47 -7
2 243.7331407513

Result:
1727.9476710178427716653333463304787231720360987907810272814 .

1727.9476710...

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
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And:
2sqrt(725811.7845430244 / 243.7331407513)+11+5

Where 5 1s a Fibonacci number and 11 is a Lucas number

Input interpretation:

[ 725811.7845430244

f +114+5
Y 243.7331407513

Result:
125.1401913510...

125.1401913510... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

We obtain also:

(((1/sqrt(725811.7845430244 / 243.7331407513))))"1/1024

Input interpretation:

1

f
1024 | 725811.7845430244
243.7331407513

Result:

0.9961018694329181...

0.9961018694329181.... result very near to the value of the following Rogers-
Ramanujan continued fraction:
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NS o V3

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

and to the dilaton value 0.989117352243 = ¢

(754+1.7168646644)%10"3 * (((3°3*7*Pi*5 )/(2712))) ((((gamma™10 (1/4)/
(gamma’10 (3/4))))))

Input interpretation:

10
B3.7.5 T(3)

212 r[ 110

}

(754 + 1.7168646644) - 10°

3

4
r'i{xis the gamma function

Result:

5.4850820615133... x 101!

5.4850820615133 * 10"
Alternative representations:

(754 + 1.71686466440000) 10° (£ ]*) 3 (7 %)

2 (3)”

142830.487421571600 - 10° ° (-1 + ﬁ}z}m

221 3))°
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(754 + 1.71686466440000) 10° (1)) 3° (7 1°)

912 { }10
4
142830.487421571600 - 10° »° r[ D}

212, 0]"

(754 + 1.71686466440000) 10° (1)) 3° (7 1°)

12 10

221(3)
6{1+1) Y10
142 830.487421571600 - 10° »° [?1_‘1]_]
N
10

[G{1+ ]]

o 2]

Series representations:

(754 + 1.71686466440000) 10° (1)) 33 [?n'-‘}

22 1(3)"

2.05908140912021030 x 10° ° [E‘,;‘;J

[ N {Efﬁk’qln]ln

gk kg 10
k

k=00 k!

(754 + 1.71686466440000) 10° (1)) 3° (7 %)

12 10
2 1(3)
Lo e f itz
34870.7244681571289 1° [z;*-" -—‘*y]

for (zg ¢ Z orzp > 0

k!

[ZN F -znrﬁkuzm]m
k=00

(754 +1.71686466440000) 10° (1)) 3% (7+7)

212"

34870.7244681571289 x° [zu[ —z.;.} B

(-1 itk sm{ :rl:—_."+k+23|:|:l:|l'{-'::'li1—z|:|:' e
ZF:_D[ ZD} Z i=0 =ik

-1¥ JT_-':'“"sin{% m-j+k+2 zg 'I] M 1-zg) 10
=ikt
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Integral representations:

(754 + 1.71686466440000) 10° (1} 3 (7 %)
12 3 10 =
2'1(2) i
34870.7244681571289 »° [J;] oy T dt]
=12
10
"1 1
h . .‘”
f‘tll 'In:igl:i‘J
(754 + 1.71686466440000) 10° (2] 37 (7 %)
12 (310 =
’ r[4} t 10
34870.7244681571289 »° ([* £ 4t
97 (§ (374 )
[Q"ﬂ AtJm
T
(754 + 1.71686466440000) 10° (1)) 3% (71°)
12 (310 =
2 r[4} | N
34870.7244681571289 x° csc'®( | ([~ 24 dt)
g (314

: 10
cscl':'[zi}[ ‘”mdtJ
8

4—
Wi

Or:

(775-21+1.7168646644)¥10°3 * (((3°3*7*Pi’5 )/(2°12))) ((((gamma’™10 (1/4)/
(gamma’10 (3/4))))))

Where 775 is very near to the rest mass of Charged rho meson 775.11 and
1.7168646644 is a Ramanujan mock theta function

Input interpretation:

w10
275 ;)

212 r[

(775 - 21 + 1.7168646644) - 10°

110

)

3
4
Iix)is the gamma function
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Result:
5.4850820615133... % 10!

5.485082....*¥10"

The two results are very near to the value 5.48515304...%10"" that is the generalized
black hole entropy (see previous analyzed formula (19))

Alternative representations:

(775 - 21 + 1.71686466440000) 10° 12"} 3% (7+7)
212 r[E]ll:l
4
142830.487421571600 - 10° ° (-1 + i}z}m

22 1+ 3))°

(775 - 21 + 1.71686466440000) 10° 12"} 3% (7+7)

7 1(3)°

142830.487421571600 - 10° »° (%, 0)"

2 r(2, 0"

(775 - 21 + 1.71686466440000) 10° (1)) 3% (7+°)

12 E'll:l
2 1(3)

6{1+1))1°
142 830.487421571600 - 10% »° | —&

al )

b=

912 [G':“E&]]m
a3

Series representations:
(775 - 21 + 1.71686466440000) 10° {2 )"*) 3% (7°)

7 1(3)°

2.05908140912021030 x 10 »° [zfﬂj

4k k)10
ket

—o | ET" rk); 319
>_4k=ﬂ k!
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(775 - 21 + 1.71686466440000) 10° 12 )"*) 3% (7+°)

ek
Lo f e
34870.7244681571289 1° [zfﬂ -—‘*%]

for (zog ¢ # or zp >0
o (Eof |
b

(775 - 21 + 1.71686466440000) 10° 1{2)*) 3% (7°)

2 (2

k)

(=19 a=i e sin L (ka2 29 ) r (129 | 1
34870.7244681571289 »° [z;;j (2 20 £k — sinf 7 (~j#k+220) zn]

=ikt

sin{ % m|—j+k+2 =g 'I] l'{-';:'nil—zn;l]m

ZN [l oo }k Zk ':—l;l-';_rr__.;'l-k
k=ols ~ 0] Zij=0 it{-jk)

Integral representations:
(775 - 21 + 1.71686466440000) 10° 12 ) ) 3% (77)

2 1(3)"

10
34870.7244681571289 ° [J; 1033+“{l1 d’t]
VS

10

J;ldt

‘,tllll ]ng{ :'ll

(775 - 21 + 1.71686466440000) 10° 12 }*) 3% (7 %)

1
4
212 FE }IEI

34870.7244681571280 ° ( [ £ d’t}m

(34

— 10

(65 )
Vi

(775 - 21 + 1.71686466440000) 10° (2 ) ) 3% (77)

212 r{g }IEI
4
34870.7244681571289 x° esc'(% ) ([ 55 at)”

: 10
csclu{g—”}( oo i) d’t}

B ¥t
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From:

Anomalies in the Space of Coupling Constants and Their Dynamical
Applications I
Clay Cordova, Daniel S. Freed, Ho Tat Lam, and Nathan Seiberg

arXiv:1905.09315v3 [hep-th] 30 Oct 2019

#* As usual, it is convenient to define this term by an extension to a spin four-manifold ¥, Then for any
integer k we have

N o P ¢’ ik . % :
whers p1{Y) is the Pontrjagin class and we have used |\, ;Y ) € 48Z for any clesed spin manifold V.

Although thes term is celled a gravitational *Cherr-Simens term’ m the physice lterature, it 1= not covered

by the work of Chern-Simons [66]. Rather. 1t 15 an exponentiated rp-invanant: see Hemark 6.25.

In particular we can use this to recover the T anomaly of the theory at m — (: using
p(0) 1/2, the anomaly becomes a familiar gravitational #j-angle at the non-trivial T-

ivariant value of 8, = .

5 P - 7 i y
Zlm,g| = Z|m, gl exp (—7& l pl m]ffCSma.,-) Z|m, g| exp ( - I plm)Tr(R s R])
JY } Y

1027
(3.15)
where we have considered p(m) = 1/2 and Tr(RAR)=-5.
We obtain:
exp((((-1/(192P1)) integrate [1/2*(-5)]x)))

Input:

i r1
j[— [—S}de’xJ
192 2

EXp [—

iizthe imaginary unit

Exact result:

(3 x2) /1768 1)
£ "

Plots:
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X
(x from =6.3to6.3)

— 1eal part
— Imaginary part

(% from =18.8to 18.8)

— ieal part

el — imaginary pait

Alternate form assuming x is real:
[ 5 , [ 5 ]
Cos +I5ln

TE8 o TE8 o

Series expansion of the integral at x = 0:
5ix? 25 x* 005)
X

+ - +
7681 1179648 77 )

(Taylor series)

Indefinite integral:

i[-1Xdx 5ix?
exp|-——=2— | = e768x

192 x
From
5’ (57
Cos + I8l
['?58}1’] [?58 }T]

For x =10 and changing the sign, we obtain:

cos((5 * 10"2)/(768 m)) - sin((5 * 10"2)/(768 m))

Input:

5.10° (5 10°
COs —5ln

[ 768 x ] [ 768 x ]

Exact result:

[ 125 ] ) [ 125 ]
Cos —-sin
192 192 »
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Decimal approximation:
0.772851086145922732558991065986292805441132242434402113431...

0.7728510861459....

Alternate forms:
[l ‘] ~{125iy1192 1) [l ‘J (1254)/(192 1)
et | +| -+ — | €

2 2

2 2
1 . 1 ) 1 1
[cas[ J— 5111[ J] (— 1-2 sm[—} +2 cos[— D
192 7 192 Q6 r 48

: 5 5 1 25 25
(—1 -2 5111[—]+ 2 cas(—D(—l -2 5111[—J+ 2 ccs(—}]
06w 48 06w 48

Alternative representations:

(5 107 (5 10° f 5i10° r 5 10°
Cos —5In = CDSh - + COS| — +
768 7 768 768 7 2 Te8 x
(5 107 (5 10° f 5i10° r 5 10°
cos —sin = cosh|- - - -
768 7 768 768 7 2 Te8 x
(5 107 (5 107 (5:10° r 5 10°
cos —sin = cosh - - -
T6B T 768w 768 r 2 768w

Series representations:
5. 102 5102y & (192m72k (=15 625" + (- 1) (125 - 96 27)2)
off )
k

TOB o To8 T (2 k)

ikn (192 ry-1-2k
[5 102] , [5 102] o [(15625% 1922k €T (o
COs = i

(2 ky! (1+2k)

14k [ 125 ail4Zk kg fl1o2ry-1-2k
e 102 (B 167y =6 (- -7) _‘“' ]
768 1 7681 | (1+2ky (1+2k)

Integral representations:
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[5 102] , [5 102]
Cos —5in =

To8 768
r. iy i e-13625/(147456 n? sjas (—125 + 3841 5) ;
. § ToOl |

Joi sy 768 x°12 5312 i

5x10%y . (5x102

Cos —sin =
768 768
125

15625 /(147456 77 s)+s

. e 302 (1928
-125; j_‘d‘:’;ﬁr 7 ds +768 n jg "sin(t)dt |
768 n°/2
5x10%8Y . [5x102
Cos —sin =
TOB 768
. 15625 /(147456 12 s)4s ) _
1[95 o [ieir e e ds 125 fnlccs[ﬁjdt]
i oty Vs - 192 7
- 192 7

Multiple-argument formulas:

(5x 107} | (5x10° ¢ 125 125 4 , ¢ 125
Cos —8in =-1+2cos [ J—Ecas( Jsm[ J
768w 768 x 384 n 384 384

(5 10° _ [5x10%
—&8ln
768w Ta8

125 4 125 . af 125
Cos - l—Ecns[ ]sm( J—Esm ( J

384 384 384

(5 107 (5 10° 1 1125
Cos —Sin = TE[CDS[—]]—SLH( J
7687 768 192 m 192 7

From the result, we obtain:
L/(((((cos((5 * 10"2)/(768 m)) - sin((5 * 1072)/(768 1))))))"19

where the exponent 19 is equal to 11 + 8, where 11 is a Lucas number and 8 is a
Fibonacci number

Input:
1
2y ; 24,19
[con(6em ) ~5im(76a, )
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Exact result:
1

; 119
[CDS[E}— 5111[£”
192 1 1921

Decimal approximation:
133.7147723975021853100107295880967019756047198495828154313 ...

133.7147723... result near to the rest mass of Pion meson 134.9766

Alternate forms:
1

. 12
[Sll‘l[ 123 }—CDS[QH
192 192 7

1

[El [f—-;1254'1-'-:192n;| +f-:1251'1-'::1'.¢‘2:r]}_ 21 r [f—-:lZEJ':I_I":l’PZ.-T] _Pf.1254'1-'f.192n3”19

J 1 , 1 12 , 1 1 1@
1/ [[cns[ J— sm[ D [—1 -2 sm[— J +2 cus[—]}
i 192 7 192 7 Q6w 48

: 5 5 1= o 25 25 w1°
[—1—25111[—J+2c05(—]] (—1—251n(—}+2c05(—]] ]
Q6 r 48 Q6 r 48

Alternative representations:

1 1
[ms[Sm;Ef )= 5111[5?5205 ”19 i [CUSh[_ 5;6130,12 )+ CDS[E i 5?5;?T2 ”1.0
1 3 1
(cos(*7aa ) - sin(% )" (cosh(~3r ) - cos(£ - %1%
1 3 1
2 . 2 R ey ; 2
(cos(%g>) -sin(3a=))”  (cosh(2g2)-cos(2 - 22%))”
Series representations:
1 1
2 . YL _ (1e2m2k(- K411+ (12506 72 j2 k1419
[Cas[sméi }—51 [5?6:::T ” [}_‘fﬂj (192 my~2 % [{-15 625124;:“11 (1250672 ]]
1 B 1
2 ) 2,19 Pk (192m1-1-2k 1,19
[c05[5?6;'1 }_ 5111[5?5:],1 ” [ZJ:J:D [-:—15 525:;11;2”3—2& ) o T':I:llfzgk]]! H
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1 1

2 2018 125 ;mil42k  jjr(192m\-1-2k 1419
510 . (510 14 (125 r ik (1927
[cas[ e }— 5111[ ” zu g i ey il |

¥ k=0

THE N
(142 k]! 1142 k)0

Multiple-argument formulas:

1 1
(cos(2222 ) - sin(22)° (12 cos?(;2) +sin( 22 )
1 1
(cos(25% ) -sin( S22 (-1 e 2sin? (22 ) 4 sin( 22 )
1 1
o522 ) -sin( S22 (russ(eos(2) -sin( 22 )
And:

1/(((((cos((5 * 10"2)/(768 m)) - sin((5 * 1072)/(768 m))))))"19 — 8
where 8 1s a Fibonacci number

Input:
1

2, 2..19
510 . 510
CDS[ - 511'1[_ }
[ THE } T n }

-8

Exact result:
1

; e
[lt:n::s[E } - 5111[£”
192 1 192 5

Decimal approximation:
125.7147723975021853100107295880967019756047108405828154313 ..

125.7147723975.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0
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Alternate forms:
1
-B-

. 12
[Sll‘l[ 125 )_ [ 125 ”
122 1927

_E +
1 iy - i : i . 19
{_ [{,-':12511':19213 {,':125”.':1';'213} _1![‘,—':125”.':192 1 ‘,':125”.':192 J'}}

. 17f 125 of 125 ) 125 18 125
(1 +8sin [ J 8 cos [ J+ 152 sm[ ] Cos ( ]—
2 192 & 1902 & 192 r
125 . gf 125 16f 125
1368 sin” J [ ]+ 7752 sin ( Jcns [ ]—
192 & 192~ 192 &
25 15( 125 . 5f 125 125
31008 sin ( ]cus [ ]+93D24 sin [ ]cns [ J
5 5

102 & 192 r 102 x
125 of 12 af 12
217056 sin® +403 104 sin Cos
604 656 sin ( ] 11( }+?39D24sin9[ qusm( ]
lglzg 1:?225}T
739024 sin’ ( J sg( J+ 604 656 sin“( Jcnss[ J
125 l 1]?25}T :I-I'E:IEESJT
403104 sinlz( ] ?[ ]+ 217056 sin”( ]cusf‘( ]
192 x 102 &
. . 15( 125 4 125
93024 sin'? + 321008 sin Cos -
2 192 7 25192 T

S
|

.i'T
125 1
7752 sinm( J ( ]+ 1360 sinl?[ Jcasz(
192 7 2 192 & 192 &

g 195 (125 (125 \®
ts2sin’( 55 Joos 153, )/ ({022 ) - 55525 )
192+) "\ 1927 192 7 192 7

Alternative representations:

1 1
-8=-8+
[ms[s?us;f - Sin[s_vs;ﬂ: ”19 (cosh- 5';.6180: )+ cos(5 + 5?5:12 ”19
1 1
sx10?y . f5x10% 19_8:_8+ h_M_ n 5102 (19
[CDS[ THE T } Sll‘l[ ThE T ” [CDS [ TEE T } CDS[Z THE T ”
1 1
[CDS[5 lo? }— 5111[5 lo? ”19 Lok [cnsh[m}— r:l::s[E _gx107 ”19
TRE T THE T THE T 2 TRE
Series representations:
1 g g 1
3, Byt S g o R ¥ 4i-171 4 (12506 22 |2 k) |19
(cos( g )~ 5in(*g5 ) Higen - 15525?*1:'!” ]
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1

2 , 2,19
[cas[s = }—5111[5 1 ”

ThE T ThEm
1
-B+ Z 5
[ —oo  (-15 525.1*‘;192m'l‘hku;-lzs.:2k:|!+1.c~2nn:1+2k:|!:|]
k=0 (2R 1+2 k)
! 8
1. g o
[cns[S 10 }—5111[5 10 ”
TEE TBEm
5 1
-8 +
14k (125 myl42k 19
zw i T SRRl poaarl otk
k=0 (142 k)! (142 k)t

Multiple-argument formulas:

1 1
o)) et )

l -8=-8+ !
[eos(Z) - sin(% ) (-1 + 2 cos?(32%) -2 cos( 322 )sin{ 22 )

- —8=-8+ !
[eos(g2) - sin(%52)” (12 cos( 2% )sin( 2% ) -2 sin*( 22 )

Thixyis the Chebyshev polynomial of the first kind

In conclusion, performing the 64th root:

((((cos((5 * 1072)/(768 m)) - sin((5 * 10°2)/(768 )))))))*1/64

Input:

" 5. 10° (5107
64 Cos —8in

\q [ 768w ] [ 768w ]

Exact result:

II 125 . (125
| ccs[ J - sm[ J
\ 192 x 192 x

Decimal approximation:
0.995982017326860600787685769715711218867654510292850800244 ...
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0.99598201732.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e_z”‘/g ~0.9991104684
143 ¢54\/5_3—1 e
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:

|
&4 1 _azsipaezm | (1zsiyaezm)
2 i T+ £ j—

1 [ <1254y(192 ) (1254){192 1))
— I\& — & j

2

All 64th roots of cos(125/(192 m)) - sin(125/(192 m)):

|

o..| 125 . 125

e 64 CDS( }— Sln( ] =0.995982 (real, principal root)
‘Iu 192 192 7

o 125y . ¢ 125
gl Va2 .54|| cus[ J = 5111[ ] =0.991186+0.09762;
192 x

_— 125y , (125
f-‘”-‘-'1564|| cas[ J- 5111[ ]ED.9?6845+D.19431:
192 =

{3iml32 | 125 ; 125
£ 64 cos -sin ~0.95310+0.28912;
192 x

(125
2 sm[ J ~0.92017+0.38115 i
192 7

Alternative representations:
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768 T8

\

( [5 102] ,[5 102] ‘ [51102] [n
84 COs —sin = 64| cosh|- +Cos| = +

768 7687

\

{ [5 1.:.2] ,[5 102] / [51102] [n
84 cos —5in = &4| cosh|- — cos| =

( 5x10%y |, (5x10?
64| COos —5ln = 064
\ 768 x

Series representations:

{ 5x10%y . (5x10?
64( COS —§in =
\q [ TEE ] [ 768 ]

Gﬁz

=0

(192 m72* ((-15625)° +(-1)"* (125 - 96 »° )
(2 k)!

F

(-15 625/ (192 ;)2

fkn[lgzn-—l—zk
125

64’ 5 107 (5 107 i
COs - 5N —
\ 768 768 ﬁ%‘\ &

(2 k)

(1+2k)

-1}

1927 2

14k [ 125 £}1+2k

ikm [192,1 }—I—Ek
125

|
5 10° (5107 uch
G4 COs —8ln =
'-q( [?5%] [?5%] ol 2.

iz (1+2k)

Integral representations:

{ 5x10%y | (5x10°
'54| COs —5ln =
\ [ 768w ] [ 768w ]

- d s

! 2
G‘J JT""“’]" 16_15 625|147 456 1< sj4s (—125 + 384 1 5)
iy 768 %12 5312

( 5x10%y | (5x10?
'54| CoOSs —8&in =
\ [ T8 ] [ TO8 ]

(1+2k)

15625 /(147456 17 s)+s

I
5{‘:" ~96iyx [Tohr e —

: ds —-125 j;lcus[@}dt
—i cady Vs 192 1
1o G4
2332 "\ o
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|
| 5 x10° (5 10°
'54| COs — 5N =
\q 768w T8

15625 /(147456 72 s)4s - _#%5— .
ds - 768 2 (P47 sinit)dt

|
o4 125 [
\

—i ga+y g3/

Multiple-argument formulas:

I I

|  (5x10%y . [5x10° | 1 . (125
64( cos -5 =64 T12 [cus[—D— sm( J
\ 768 768 \ T 192 7

._.
o |
1

[  (5-10%) ., (510 " 4 125 125 4y , ¢ 125
84/ COS —sin =8 _1+2cos [ J— 2::05( Jsm[ J
‘q 768 TO8 384 384 384

| (5x10%y . (5x10? " 125 y , ¢ 125 . af 125
64| cos —8in =641_-2 ms[ Jsm( ]— 2 sin [ J
\q 768« 768 384 384 r

Now, we have:

" _ : V)
Zlm,g| = Z[m, g| exp (i},’-rr’ [ A(m) A Pjﬁ l) , (3.22)
S s

Utilizing always the same previous values, we obtain:
exp((((2P1*1) integrate [1/2 * (-5)]x)))
Input:

cxp(2ri J[% -5))x ax)

iizthe imaginary unit

Exact result:

-5/2im X2
[ 3
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Plots:

X
(x from =6.3to 6.3)

— 1eal part
— lmaginary part

X

(% from =18.8to 18.8)

— ieal part
— limaginary patt

Alternate form assuming x is real:
[5”2] i [5”2]
COSs —E5ln
2 2

Series expansion of the integral at x = 0:

l—g irxt - L +D{x5}

(Taylor series)

Indefinite integral:
Sx 2 im +constar
exp(Em‘f—? de:e 2 A ek

From the solution

5rx’ i 5’
COSs —I[s8ln

for x =5, (where 5 is a Fibonacci number) we obtain:

cos((5 m 572)/2) -1 sin((5 m 5°2)/2)

Input:
cns(é (5arx 52 }J —i sin[é (5 x52}]
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Result:

—1I

Polar coordinates:
r=1 (radiu: g =-90° anele

L]

Alternative representations:

5 5 5 5x 52
cus(— [nSZ}]—z sin[— [FSE]} = cush(— zfr52] —i z:n::s[E e ]
2 : 2 ! 2 2

2

5 5 5 5n5?
cns(— [rrSEIJ—z sin[— [;r52'|} = cush[— - anz] —icos S i
2 ; 2 ; 2 2 2

5 5 5 5r5°
cns(— [;TEEIJ—z sin[— [nEz]J - cush{— - Mr52] +icos|~ + T

Series representations:

5 (5, oy & . 1235x7 EIaateglvax
cos| = (5%} |-isin| = (x5 }: =2(-1y"iJ [ ]
(2[” }J : (2[” ) &[ SR T naay

s

(2 k)!

5 . {3 = k 125«
cns[ﬁ [n52}J—15111[5[;r52]J:k%‘n -2(-1y 1J1+2k[ 5 ]+

5 5 - [_ 15325 }kﬂ_zk 1[[%}-1-‘?" Pa‘knﬂnzk]
cns[— (5 }J—zsm(— (m5 ]J =), =
2 2 b (2 k) (1+2k)

Integral representations:

B owa o By 5 ‘1125 125ty , (125xt
cus[— (m5 '}J—:sm[— (r5 1} =1+ f -— fr[z ccs[ ]+sm[ ]]Jt
2 . 2 : Jo 2 2 2

cus[z [}TSE}]— i sin[g [nSz]} = Ll(— % 1ncus[12int]— f:Errsin(;r[% +62 tJDdﬁ
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5 5
cns[— [;r52]]— i sin[— [NSE]J -
2 : 21_ :
[‘.'ﬂw+]‘ f—{15|525n'-.|l.--:165;|+s -125ix+4 5V

A ca+y Bars 32 A

ds for

Half-argument formula:

5 5 | 1
cns[i [}TEE}J —i sin(i [HEE]J S, o LS \/ : (1 -cos(125 )

[1 _ [1 +(— l}[—ﬂa:125:rl-'-:2:rij+[ﬂe:125 a2 HJJ}H[—III‘L[].ES ?TH'} i l}[-::r-fﬂv:-:lZSa'r]].-'-:Z Tl

I3 . e .
\1 3 (1 +cos(125 ) [1 = [1 AR AN AR A ) P 125 0))

Multiple-argument formulas:
cns[z [n52]] —i sin[g [ 52]] =-1+2 ccsz( 1245 Ir} -2 ccs[ lEj }T] sin[ 1245 }TJ

5. (5. 1257y (1251 (125
cns[— (x5 ]J—:sm[— (x5 ]}: 1-2; ccs( ]sm( J—Esm ( ]
ST R 4 4 4

5. . (55 & L1257 (125 a(1257
cns(— (r5 ]J—:sm[—[nS ]J=—1+2cas ( J—stm[ ]+4151n ( J
2 . 2 g 4 B 5

And:
L/((((172(((cos((5 m 57°2)/2) - i sin((5 ® 5°2)/2))))))))"1/384
where 384 =64 * 6

Input:
1

38::‘ El [cns[é (5 52]}—1 sin[é (S 52]”

iizthe imaginary unit

Exact result:

?ﬁﬁ. 1 zsﬁ
Decimal approximation:
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1.00179831923214082196718018992585437697004399881740171... +
0.00409799452422547796373385507184309419682441399448018422.

Polar coordinates:
r = 1.00181 (radius), 6= 0.234375° (angle

1.00181 result very near to the value of the following Rogers-Ramanujan continued
fraction:

2r
5 -2z
\/e_Tzu  ~1.0018674362
5 — c
R e
1+1+ =
1+..

Alternate forms:

N 2 CDS[%]+1384 2 sin[%]

384y 2 f-:J' my 768

Alternative representations:
1 1

] ] =
1 5752 . (5752 1 5 r  5x52
384/ 2 [ccs[—" }—z sm[ - ” 384/ 2 [cush[— ur52}—1 t:u::s[I . ”
2 2 2 2 2 2 2

1 1

2 2 2
1 5 52 . {5521 1 5 r . S5m52y
384 [CDS[T—}—ISIH[ ul ” 384/ [cnsh[— = ur52}+1 CDS[I + T—”
3 2 2 3 2 3 2

1 1

o o o
1 5.! 5" " 5.! 5" i 1 5 E 5.! 5"'
384 2 [cas[ ! }—1 sm[ S ” 38 [cnsh[— = ur52}—1 CDS[I i ”
3 2 2 2 2 3 2

Series representations:
1 7

2 , 2, |
N 38;:}' D [‘2[-1**‘ Tk 12T+

I:_ISSESI':”EJC

(2K}
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33?‘.’?
14k gol42k 142k
sg4] N [_o,_ 1257}, (=1 ™62 m
JZH[ 21k iy 222) ,

[1+2k)!

! e

38</51 {CDS{—}—: sm[S”;E ” ‘ _15635\k ok ,-“L]-l-ﬂk,;'knnnzk]

3342“ ( 3 ) T
w k=0 2k [Lezk)!

Integral representations:
1 ¥z

Esifil {CDS{SHZSE} SLH[SJT;E ” 384 D 4 L1—125n{1 ccs[%b sm[lzs’” ”d’t

1 el

Esifil {CDS{SHS }— sm[”; ” 284 LI—H[IESICDS[IEZ—"r}+124 sin{n{% +62 t}}}d’t

1

2 2
1 5r5 e A 55
384 —{cas{ = }—15111{ = ”
2 2 2

24 _
35‘-4/ A ooty P—{ISGESJT ]-"1G53+5n:—125:'n+45;w'n

; ds
‘-q —H sady arsH2 q

Half-argument formula:
1 =("2)/
o o2 -isin(222)

; 1 . .
[ 1) HEe12s 2] \/5 (A —cos(125 ) {1 _ [1 N [_1}[—Eﬂ125n:l,n:2n:lj+[m125JTJ,--:EJT]J}

{ 1
B(-Tm(125 7)) + (- 1)lér+Re(123 my(2 m)] \/ 2 (1 + cos(125 m))

{1 _{1 (- 1}[—-;n+E.q 125 w2 ) |+ [ {r+Re{125 )2 n”}ﬁ'[— IIII[ 125 ;r}}}] o~ [1|'|I 384}
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Multiple-argument formulas:

1 1
[ 2 2 [ 3 , i
384 _1[ [5n5~-_ - [5:r5"" 384 —l+c052[125” _![CUS[L’ZSH 5111[125,1}
\Iz cos{ —— j isin(=— ” - TR j = } = P
1 1

|'
2 2 3 14
384/ 1 [ms[s_n =L T sin[s—” ) sl [t:c:ls[—lzlj’T 5111[—125” - 51112[—125”}
‘J 2 2 P 2 ” 2 4 } 4 ” 4

38%{?

|
2 i % % %
2521 . 2 vy . (1257 . 31257 . 271257
3ad —I[CDS[STS }—15111[£” 384 1—315111[ TJj+4-1511'13[ Tj—Esmz[—Tj
P 2 [ [ 4

And from
/(L1 /2(((cos((5 T 572)/2) - 1 sin((5 ® 572)/2))))))))"1/64))))
We obtain:

Input:
1
1

I
'5‘{III lil:cns:li-:S:r SE:l:l—d'sim:IE-:S:r SE]]]

iizthe imaginary unit

Exact result:
(—1y127/128
V2
Decimal approximation:
0.9889300762112104136472440151947795321085824371140060011... -
0.02427687073305984434677183080943970860963856081588685911... 4

Polar coordinates:
r = 0.980228 (radius), 6=~ -1.40625° (angle

)

0.989228 result very near to the value of the following Rogers-Ramanujan continued
fraction:
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e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+ e‘”ﬁ
143 (/)54\/5_3 -1 oS
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

3:/%__'
2 2

cns[i} i sin[i}

128/ 128

a4 At
V2

va
L127im)128

V2

Minimal polynomial:
T = T ad

Alternative representations:
1
1

1
= 1

2 2 ( 2
5’125 ]—J’sin[s’TE ” 64|%[mshl:gin 52]—4'cn:|5 ;——5’125 ”

|Il [alu}c
5‘{'2[ [ 2

1
= 1

1
1

(%)

|' :
64| % [cnsh|: —% ins? |+ cns[% 3 ”25 ”

f 2 . 2
|5.4| 1; [EDE[%]—JEIH[%”
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2 2 [ 2
Sm5 .. (Gmb 1 - | m_5n5
[c-:s[ 2 ]—u sm[ 2 ” |54| 3 [u:-:rsh{ Ean :I—u u:n:rs[2 2 n

Series representations:

‘ (15625 2k
5;:‘ H [—E [_l}k‘ank{lZ;"}‘* ' ?zk{! ]

1

: Ly

( s o 2
64| ;—[cns[snzs ]—u’ 5|1-|[5”25 “

15 (Ll +k gol 42k 142k
64 Efﬂ(—ﬁ[—l}kz..i’“zk{ 2"}+ al

1 {142k}
1 B %z
B 57527 . (5g5?
64| 2—[:05[ ] ]—u sm[ 3 n
l:_lsgzsfcnzk f{‘%]‘l—zkg’knnlﬂk]
64| 5 2 AT
Zko [2Kk)! [1+2k)
1 s '
- L
: Y 2
[1 5r52% . . {5w52
I54| a [EEIS[ 2 ]—I’ SITI[ 2 n

Integral representations:

a4\/z + J-125x i cns{% }+ sin{%”.ﬁ

1
1

[1 57527 . . (5r52
2_ [CDE[ 2 ]—\l EITI[T]]

7

G4

ﬁifj;l—;r{1251 cos( 27 ) + 124 sin(r (; + 62¢))) at

T

ioh
4
ba =
&)
o
7
i
Ln
=
Ln
[}
—
L.
w,
=
—
Ln
=
Ln
%]
S,
" —
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| 2y
1156257 :I'HIGSHS':_lz””Hs]d_S

64/ Vo [Aeusy
A -Awdy 532

: 1o

1 1
! i

[[[_ 1}1+[R:':125 a2y 4 \/ é (1 - cos(125 x)) [1 " [1 + [_1}[—E.cv:125 a2 m)|+| Be{125 w2 n]]}

i 1
B(-Tm(125 m) + (- 1)ler+Re123mp(2m)] \/5 (1 + cos(125 m))

[1 _{1 +(- l}l—1n+ﬁcv: 125 my2 i+ [im+Re{125 miy{2 NJ}H[—IIII[].ES ﬂ_}}}] -~ (1) 54}]

Multiple-argument formulas:

1 1 ,(125x 1257y , (125x
=8 _— +cos ( ]—z(cus[ ]sm[ D
1 2 4 4 4

B 57527 . {5x52
& E[EDE[ o ]—d EIH[T]]

1 1 1257y , (125xy, , »(125«
= 64[ — —z(cus[ ]sm( D—sm ( J
1 2 4 4 4

B 57527 . (5x52
& E[EDE[ - ]—usm[ - ”

1 1 5(125xy 3 | (125& . a(125x
= 64 ——+cns( ]——zsm( ]+2151n[ J
2 4 2 6 6

( A s 2
6‘{' IE[EDE[S’T; ]—u’sm[sns ”

Now, we have that:

For odd p, the condition (4.27) can be solved by k = %1
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" 1L=2k [ A\
7|7, K] - Z[7, K]exp (Q'Ir-f J K.
) p . /

For p =35, k=3 and K =8, (where 8 is a Fibonacci numbers), from
exp(2Pi*1*((1-6)/5) integrate [8]x))) from which
exp-(((-2Pi((1-6)/5) integrate [8]x)))

we obtain:

Input:

exp[-[-z o %ﬁ ‘[13 xf:xD

Exact result:

2
-Bmx®
e

Plots:

[ from =0.3to 0.3)
5 x
-0.3 -0.2 -0.1 01 0.2 0.3
¥
L0y
|:|
n.tf;ll
[]-45 || (x from=2.1to 2.1)
|
[];IH: II
(1
2| 1

Series expansion of the integral at x = 0:
1-8Brx” +327° x* +0(x")

(Taylor series)

=]

Indefinite integral:
EXP(—é [—Eﬂ[l - Eﬂf&x;fx]} =BT
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From the solution

—Eaxd
£

For x =1, we obtain:
eN-8  112)

Input:

—gr12
£

Exact result:

-8
£

Decimal approximation:
1.2161556709409308397405550475258851771631170167577743... x 1071

1.21615567094093...*107"!

Property:

=Bm
¢ "7 isatranscendental number

Alternative representations:

—gx12 _144p
& = £

=B 2 i =173
I“STI _fSJ]Dg. 1]

Series representations:

b = 0 |'.' - K
8x1% =32 % -:—l]kl.-_1+2Ju._|
£ =g k=0 |
-8
oA
B 12 Z. 1
2 - 5
k!
=
-Bnm
-8r1? 1
e e
w1
k=0 k!

Integral representations:
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—gr1? -32 |;'31 V12 ar
& =

g1 -16J01/V 142 dr
£ = £ L

—ar1? -16 [ 11447 ) dt
£ = £ d £

(89*10M-8)/(((eN(-8 m 112))))+322-11
Where 89 is a Fibonacci number, while 11 and 322 are Lucas numbers

Input interpretation:
89 10°°

f-S:r 1=

Result:
Eg PS m

14y —————
100000000
Decimal approximation:

+322-11

73492.42087117954579472054629689511758061969378596316393666...
73492.42087

Property:
89 87
" 100000000
Alternate form:
31100000000 + 89 £87
100000 000

in is a transcendental number
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Thence, we have the following mathematical connection:

Eg{ls.ﬂ'

311+ ——
100000000 | = 73492.42087 =

/13 W Udg (_ﬁp,ﬂpgﬂ | Bp)xs n \
= —3927 + 2 k [ [d.X“]exp{‘/dg (_ﬁm{#pﬂxﬁ')}m“«xf 0>\15) )
\

13 50 50
—-3927 4+ 2 “u'l 22083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

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

1 1
—0.000029211892 [- J
N 0.0003644621 | 0.0005946833) 0.00183393 | —

73401.78832548118710549159572042220548025195726563413398700...

= 73491.7883254... =

/

[ s fo(=())] 5 ssmcafas )
= hspi-€:

\ <H{(per )| (oa 7) Qog X) % + (& (log Ty -+ &7k} (log 7)) 77}

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

79



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

connected with Dirichlet series.

Now, we have also that:
(((e™(-8 T 12))))*1/4096

Input:
|
409# ~gmx1?
&

Exact result:
f—:r_-'S 12

Decimal approximation:
0.993882863181447312422244929104462434670072979619464140596...

0.993882863181... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
J§ =1- e_z”‘/g ~(0.9991104684
-@p+1 1+—e_3ﬂg
143 ¢54\/5—3 -1 14—
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:

/512 .
g is a transcendental number

e 312 0 . 0.993883 (real. principal root)
g TIRIE JTHZ0% 09938817 +0.0015246 i

g 312 JMmYI024 0 9938782 +0.0030492 ;
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12 JBITNI04E ) 9938723 +0.0045738 §

o A2 JMTS1Z 0 9938642 + 0.0060984 §

Alternative representations:
—
2 4096 o
409# 81?09 1440

4:::9:1 —ap1? 090 gilagi-1y
[ ] [

|
4006 - 2 4096 & 2 :
\lf‘ s \fexp 87 1% @) for i

Series representations:

2 @ o
qo96) _gg12 -1/128 ¥ (-1 /{142 k)
\If grl =& =) ! ,
f o -n/512
4098 _g;12 o 1
[ = 2‘ E
o=
— -n/512
409:1 —ar1d 1
& =
Cw (=1f
k=0 k!

Integral representations:

P 2
409@/ q12 ~1/128 Jnl V142 dr
& =&

o~ |I
4.;,1_;.:'/ B 12 I“-1,-'2515 Jnl 1/ v 1-¢2 dr
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T 2
409{‘ _gn12 -1/256 [ 1/{14¢7 ) dr
e = :

From which, we obtain:
2*(((log base 0.993882863181447 (((e™(-8 m 1"2))))™1/2 -3
where 3 is a Fibonacci number

Input interpretation:

[ 2
2 \I 1'3'21:1.9-93sszsus.z13144?[4“_8JT > ] -3

loggixis the base= b logarithm

Result:
125.0000000000...

125 result equal to the dilaton mass calculated as a type of Higgs boson: 125 GeV for
T=0

Alternative representation:

|I log(e

3+2
‘ql log(0.9938828631814470000)

—S:r'l_

| a2
-8 1=
2 \( 1020.99333236318144?0000[*‘ ] -3 =-

Series representations:

-:—I]kl:—l-w'g"r]k
k=1 Ik

~ 1og(0.9938828631814470000)

| s 2 |
2 \I 1020.99333286318144?0000[*‘ e ] -3=-3 +2"\E

r |
' 2
2 ,J 1ng.3_993882863lglﬁmm[f's”1 ] = P |' [—I.DDDDDDDDDDDDDDDD log(e™®")

g
[152.9?51?3052?0092 + Z[—D.DDE11?135818553DDDD}k Gik)
k=0
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2
2 Jlogn_mggzgﬁglg144?0000[.9‘3” 1 } e J[—l.uuunuunnnnnnnnnn log(e ")

[152.9?’5 17305270092 + Z{—U.ﬂﬂﬁl11?135818553ﬂﬂﬂﬂ}k G{k}H
k=0

| (1" k =1 G-+ k) )
tor : — : ‘

G0y =0 and Gik)y = ——— -4y -
7 Vi L=

Now, we have that:

=
Considering
A &8 X).

equal to 64, we obtain, from the following expression:

exp ( 1_ Hq*;’-l) ;
2?1’\-"—1 X (7 2)

exp((((1/(2*Pi*sqrt(-1)) integrate [64P1]x))))

Input:
1

2y -1

E]{p[ f{ﬁf-hr}xdx]

Exact result:
16 x2

Plots:

X
[ from =6.3to 6.3)

— real part
— imaginaly part
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X

(x from -18.8 to 18.8)

— ieal part
— limaginary patt

Alternate form assuming x is real:
cos|{16 x7) - i sin(16 x°)

Series expansion of the integral at x = 0:
1-16ix" -128x" + 0(x’)

(Taylor series)

Indefinite integral:

1 : ~16i 2 constant
EX [ {64;r}xdx] e
F 2mry -1 j
From f'lf’"rz, for x =2 and multiplying by -1, we obtain:

eN-16 *-272)

Input:

_16-1y-22
16401

Exact result:

64
£

Decimal approximation:
6.2351490808116168829092387089284697448313918462357999... x 10°7

6.23514908081...*%10%

Property:

6 .
e 1s atranscendental number

Alternative representation:

S— Ty
6D 166022 o) p 2

Series representations:
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& k
~16(-1)22 . 64
£

k!
k=0
. 64
~16(-1)22 [:~ l]
¢ = L—
k1
=|:|
-16{-1)22 1
£ -
[ ™ -:_1_1""64
k=0 k! ]

Integral representation:

i@ ¢ NisiM—-a—s)
[ty TolTncn) oy
—i po4y o5

(270 [(—a)

(l+z)" =

From which:

1/((eN(-16 *-2/2)))*1/4096

Input:
1

anesf .. -~ . 3
,ul' f—lﬁ {—1)+2

Exact result:
1

64—
Ve

Decimal approximation:
0.984496437005408405986988829697020369707861003180350567476...

0.984496437.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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NS -7v5

(& c
\/g =1- e‘z”‘/g = (0.9991104684
5 s4(c3 ek I e_3”ﬁ
1+ Q 5° -1 1+ —
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:
1

I1s a transcendental number

b —
Ve

Alternative representation:
1 1

41::9%. 2 f

-16{-1;2

e e 4096 _16(-1122
\(exp L1027 ()

Series representations:

1 1
4006 o [
,ul' -16{-1)2 e 1
¢ ﬁ# Lk:ﬂ k!
1 1

4006 f 2
,“f P—lﬁ-:—l]z

f i 2

+ [=1+k

&d o 1 ¥
\HZA::D k!

1 L

4006 f ) |
y p-16(-12 6# e 14k

k=0 ki

and again:

2*sqrt(((((log base 0.984496437 ((1/((e*(-16 *2°2)))))))))-3
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where 3 is a Fibonacci number

Input interpretation:
|

1
2 ’1030.98449643?[—-, -3
‘ﬂ P—IIS {=1)=2<

loggix)is the base- b logarithm

Result:
125.0000...

125 result very near to the dilaton mass calculated as a type of Higgs boson: 125 GeV
forT=0

Alternative representation:

1

7
{;161—132

| lng[!}?ﬂ}

—-3=-3+24| ——
] \ log(0.984496)

I
2 ’ lo 20.934496[
\

Series representations:

1 i1
2 ]J lo 20.954495[ .

1 (-1s L
‘ B l: { +l"54]
S T TN

f_m;_nzﬂ] TN 7 log(0.984496)

1
2 1930.'?844?6[—-;] -3=
oo160-12°
f 1
1 Mﬂ T l -«
-3+2 |’ -1+ IDED.PSWE[E] 2‘[ 2 ][- 1+ IDEEI..C'S:HE'IS[E]]
\ € k=o' K £
1
2 | loggogaacs T wEE 3=
oo16-12°

I| e (-1)* {— L% 1020.984496[%}}* [_ zl}k
-3+2 |—1+10§D,984496[E] k!

£ k=0
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We have also:
((e™(-16 *-2"2))"1/13

Input:

1‘?' o161 22

Exact result:
f64"l 13

Decimal approximation:
137.4248088873354879354828828258476149244161631868758634725...

137.42480888... result very near to the average rest mass of the two Pion mesons that
is 137.2733

Property:

Bad/13
e % is a transcendental number

All 13th roots of e”64:

5413 0 £ 137.42 (real, principal root)
(5413 2imI13 191 68+63.861
5413 M3 78 074113.104
8413 GBIMN12 16,56 +136.42

F64."13 F':SI"-”-'I]'B ES —48.?3 + 128-49 £

Alternative representation:

f f
1122 [ _16i-1y22

1{/ L1607 lf‘f exp16612% g

Series representations:

| 64/13
1{‘ ~16(-1)22 [:J~ 1
¢ - ‘)_‘—
k!

=0
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f 64,13
1‘31 G-166-02% _ i (-1 +ky?
B k1

[y, itk 64/12
1{( p-16-1122 _[ k=0 )

z

Integral representation:

J'J' wa+y [is)[{-a-s) ds

=i ga+y =5
(2mi(-a)

1+z)" =

We can to obtain 125 also as follows:
((e™(-16 *-2"2))"1/13 -12

Input:

N

2
1601022 44

Exact result:
G54/13
P -12

Decimal approximation:
125.4248088873354879354828828258476140244161631868758634725...

125.42480888... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Property:

B4/13
—12 +¢™" s a transcendental number

Alternative representation:

|
2 2
1{/1,-161—1_12 19— 1{/ exp 86V7 5y 12 for
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Series representations:

13 16122 o 1 B
P I 18 =10 Z:F

6413
2 & (-1+k)? |
13 -16(-1)2 _12:_12+LZ +K) ]

o —1He+z 16413
Lo

13 E-llsn:—ljz _12=-12+

i

z

Now, we have this further interpretation of the previous formulas.

We would now like to reinterpret the jump (3.13) in terms of an anomaly involving the
fermion mass viewed now as a background field. Analogous to our examples in quantum
mechanics, we introduce a new partition function 2 [, g|, which depends on an extension
of the mass m and metric g into a four-manifold ¥ with boundary X:

= i i =
Zlm,g| = Z|m,glexp | —i | plm |L‘IC‘ng\-) Z|m, g| exp (— 5 plm)Tr(R ~ R)
Jy : 1927 )y .
(3.15)
where above p(m) satishes the same criteria as m the anomaly mm the fermion quantum
G RN e il ) kot OO 2y T - S et A . M R el i L R ARt e LR PSS T S e e el
mechanics theory (3.7). (And as in the discussion there, in the free fermion theory it is

natural to take p(m) a Heaviside theta-function.) This partition function now retains the

From eq. (3.15), converting the value of the electron mass to temperature (Kelvin),
bearing in mind that the electron is a fermion, we obtain:

0.5109989500015 MeV/c*

convert
0.5109989500015 Mewv/kg (megaelectronvolts per Boltzmann constant) to kelvins
5.92989657539 % 10° K (kelvins

and the formula:
&= 1::'(t=,-_f"1';r )
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From Wikipedia

Quantum mechanical discrete system

For a canonical ensemble that is quantum mechanical and discrete, the canonical partition function is defined as the trace of the

Boltzmann factor:

Z = tr(e“eﬁ ),
where

1

B is the thermodynamic beta, defined as T

-

H is the Hamiltonian operator.

The dimension of € ¥ is the number of energy eigenstates of the system.

L'operatore hamiltoniano H ¢ definito come la somma dell'energia cinetica T' e dell'energia potenziale V = V(r, t):

b i ww  PEP I
H_T+V_—2m + V(r,t) = 2mv + V(r,t)

For m = 9.109383701528¢-31 (electron mass in kg); p> = (8.5e-21)* ; V=44 * 10"

exp-((((1/(1.38064852¢-23 *5.92989657539¢+9)*((-(1.054571817e-34)"2)*(8.5e-
21)°2))/((2%9.109383701528e-31))+44e-19))))

Input interpretation:
[ 1 > (~(1.054571817 - 10-34)? (8.5 » 10721

1.28064852 10723 .5 opogogs 7530 - 10°
2.9,109383701528 - 103!
44 m'”]]

Result:

EXp +

0.999999999999999995600000000000000009679999999999999985803. ..
0.999999999999999999999....= 1 =H

For T =15.7 MeV =2.799¢-29 kg and V =44e-19: T+ V = 2.799 10 +44 107"

4.40000000002799 » 10718
4.4e-18=H

exp-((((1/(1.38064852¢-23 *5.92989657539¢+9)*(4.4¢-18)))))
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Input interpretation:

1
exp[-[ - 44 m'”]]
1.38064852 - 107%% . 5.92989657539 - 10°

Result:
0.9999462584 ..

0.9999462584... =H=1

exp((((((i/(192P1))) (((((Tr ((((integrate[1/2*5.92989657539x 10°9T))))M)))))

Input interpretation:

i 1
mﬁﬂ“[5 5.92089657539 m*"‘Jx,;x”

exp[—
iizthe imaginary unit

Result:

(i Tr[1.48247414385x10% X [}/ 192)

Series expansion of the integral at x =0:
F_“ Tr(0192 ) s 2.45??4':'49999 % ll:lls !x2 P—':J. Tr[0f{192 m) Tr"[l:n 1. 1.'4 f":j Tr|Op192 )
(-3.02024418265 x 10" Tr'(0)” - 1.82176837176 x 10" i Tr"(0)) + O(x")

(Taylor series)

exp(-i*(1.48247414385¢+9)/(192Pi))

Input interpretation:
1.48247414385 - 10°

192 7

EXp| i

iisthe imaginary unit

Result:

-0.952193... +
0.305499_ i

Polar coordinates:

r = 1.00000 6 =162.212° ;

L]

(-0.952193+0.305499)1

Input interpretation:
(~0.952193 + 0.305499) i
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Result:
-0.646694 ;

Polar coordinates:

0.646694

# = -090°

a

iizthe imaginary unit

Note that inserting the Trace within the integral, we obtain the same result. Indeed:

exp(((((((-1/(192P1))) ((((((((integrate[1/2* Tr(5.92989657539x10"9)]x))))N))))))

Input interpretation:

i 1 o
lgh“iw[s.gzgsgﬁs?ssg 10 |]xd‘x}

EXp [—

Result:

i x% Tr|5.0208065 75392107 | /768 m)

Series expansion of the integral at x =0:
ix? Tr[5.92989657539x 10°]  x* Tr|5.92989657539 x 107
= +

768 1179 A48 x°

0(x’)

(Taylor series)

Indefinite integral assuming all variables are real:

)
[ iy | = @
P I'E+E-|l‘l,ll Tr|5.0298965.-539110 |

4 -4y 6 rerf —

var

\ Tr[5.92989657539 x 10°]

exp-((((i*(5.92989657539¢+9))/(768Pi))))

Input interpretation:
i ~5.92989657539 - 107

768 &

exXp| -

93
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Result:
-0.052104. . +

0.305495 . ;
Polar coordinates:
r = 1.00000 8 =162.212°

L]

(-0.952194 +0.305495)j

Input interpretation:
(—0.952194 + 0.305495)

Result:
-0.6466909 ;

Polar coordinates:

r = 0.646699 & =-90°

a

iizthe imaginary unit

0.646699 (or 0.646665 multiplying the equation by 0.9999462584... = H)

From which, we obtain:

(((-0.952194 +0.305495)i))*1/64

Input interpretation:

% (—0.952194 + 0.305495) ;

Result:

0.99291347... -
0.024374657..:

Polar coordinates:
r = 09932 13

0.993213

3

A =-1.40625"

iizthe imaginary unit

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

(¢ (§
7 =1- e ~(0.9991104684
-p+1 1+—e_3”‘/§
1+ie* ¥ -1 +—
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

We have also the following result:

Input interpretation:
-mi+2ilogy aoan13(—(—0.952194 + 0.305495))

logpixiis the base-b logarithm

iizthe imaginary unit

Result:
124.866... i

Polar coordinates:
r= 124855 E:Z-EE::'- E-':EJDC angle

L]

124.866 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeViforT=0

Alternative representation:
2:ilog(0.646699)
log(0.993213)

—im+2il0gy cognqa(—(-0.952194 + 0.305495)) = —ix +

Series representations:
o (-1 {-0.353301K
g F ot e

I (—(~0.952194 + 0.305495)) = —i k
Em+ 201080 oo3z213 + i log(0.993213)
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—im+2ilogy oosz13(—(-0.952194 + 0.305495)) =

—im-293.681:10g(0.646699) - 21 log(0.646699) " (~0.006787)" Gik)
k=0

From:

https://www.wired.it/scienza/lab/2019/11/20/quinta-forza-universo-bosone/?refresh ce=

In recent years Hungarian researchers have sought further evidence of the new
particle. And now - in an article published in arXiv and not yet subjected to peer
review - they claim to have found them, this time observing the change of state of an
excited helium nucleus: pairs of electrons and positrons separate at an angle
different from that which theoretical models predict, around 115°. According to the
authors the anomaly could be explained by the production by the helium atom of a
different boson from all those we know, of short duration and with a mass of slightly
less than 17 megaelectronvolts. Hence the name of XI17. Of course it is very
suggestive that several experiments aimed at finding out more about dark matter
focused precisely on the existence of a hypothetical 17 megaelectronvolts (precisely
16.84 MeV - author's note) particle.

From:

New evidence supporting the existence of the hypothetic X17 particle

A.J. Krasznahorkay, M. Csatlos, L. Csige, J. Gulyas, M. Koszta, B. Szihalmi, and J. Timar
Institute of Nuclear Research (Atomki), P.O. Box 51, H-4001 Debrecen, Hungary

D.S. Firak, A. Nagy, and N.J. Sas

University of Debrecen, 4010 Debrecen, PO Box 105, Hungary

A. Krasznahorkay

CERN, Geneva, Switzerland and

Institute of Nuclear Research, (Atomki), P.O. Box 51, H-4001 Debrecen, Hungary

https://arxiv.org/abs/1910.10459v1

We observed electron-positron pairs from the electro-magnetically forbidden MO transition depop-
ulating the 21.01 MeV 0~ state in *He. A peak was observed in their ete~ angular correlations at
115° with 7.2¢ significance. and could be described by assuming the creation and subsequent decay
of a light particle with mass of mxc®=16.84-+0.16(stat) & 0.20(syst) MeV and I'x= 3.9 x 1077 eV.
According to the mass, it is likely the same X17 particle, which we recently suggested [Phys. Rev.
Lett. 116, 052501 (2016)] for describing the anomaly observed in ®Be.
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From:
MANUSCRIPT BOOK I OF SRINIVASA RAMANUJAN
Page 199

Now, we have that, forp =2

((27*2(142)"4)) / (2(1+4%2+272)"3)) = @

Input:
27x2¢1+2*

2(1+4-2+2%

Exact result:

2187
2197
Decimal approximation:

0.995448338643604915794264906690942193900773782430587164314...

0.995448338643.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

97



NS -7v5

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

and to the dilaton value 0.989117352243 = ¢

((27%274(142))) / ((2(2+2%2-272)"3)) = B

Input:
27x2%(1+2)

2(24+2x2-2%7

Result:
81

81

(14+4%2+2/2) [1H((1#2*8 1))/((32))+H(((1¥2*4%5)*8 1" 2))/((3/2*6"2))]

Input:

i 2x81 (2x4x5)x81%
(1+4-2+27)[1+ = + 2.6
Result:

10777
10777

(142-2°2/2)
[1-+((1%2%0.995448338643))/((372))+(((1*2*4*5)*0.9954483386432))/((372*62))]

Input interpretation:
[1 5 22][1 20.995448338643 (2«4 5)~ 0.995448338643°
t = +

+

7 3% . 6°
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Result:
1.34354/222773306149022401111111111111111111111111111111111...

Repeating decimal:
1.343546222773396149022401 (period 1)
1.34354622277396......

Now, dividing the two results, performing the 3th root and subtracting by m, we
obtain:

[10777/ ((((142-22/2)
((1+((1#2*0.995448338643))/((372)H(((1*2*4*5)*0.995448338643/2))/((3°2*6°2)
IMN]1/3 —pi

Input interpretation:
' 10777

3 22 240.995448338643 | (2:45):0.995448338643°
\i l+2—?}1+ 32 + 2262

Result:
16.87614946940...

16.87614946940... result practically equal to the black hole entropy 16.8741 and to
the mass of the light particle my = 16.84 MeV

Alternative representations:

10777
o
3 1 22 2 0.9054483386430000 (2 4 5)0.9954483386430000°
[ +2——j 1+ = + i
\\ 2 3= 34 /e
10777
180"+
3| ] . 1990896677286000 | 40 000544833 864300002
- - =
\ ° o 62
10777
o
3 1 22 2 0.9054483386430000 (2 4 5)0.9054483386430000°
[ +2——j 1+ = + i
\\ 2 3= 34 /e
10777
ilog(-1)+
3\ ] 4 1990896677286000 | 40 000544833 8654300002
o o &R

99



10777

o
3 22 2 0.0954483386430000 _ {2 -4 5)0. D0544833864200002
(1+2-Z)(1+ = e ]
B 10777
—CO8 [—1}+3
| 5 19°0896677286000 | 40 000544833 854300002
o o &R
Series representations:
10777
g
3 22 2 0.9954483386430000 _ (2 -4 5)0. D0544833864300002
(1+2-Z)(1+ 5 e )
O L
20.0177421220848903 — 4
1+2k
10777
3 {1 i E}[l 20.9954483386430000 _ (2 4 5)0. 99544833864300002] R
2 32 32 g2
0 Ek
22.017742122084803 -
' %)
k=1
k
10777
i
3 22 2 0.9954483386430000 (2 4 5)0, 90544833 864300007
{1+2__}[1+ 32 32 g2 ]
& 2% (-6 +50k)
20.017742122984893 - Z L TS
[31{
k=0
k
Integral representations:
10777
-7 =
3 22 20.9954483386430000 | (2 4 5)0. 0054483386420000°
{1+2-—}[1+ 5 e J
20.017742122984893 — zj At
1+ tz
10777
e

3 2 2 0.0054483386430000
1+2-%)(1+ 2

4 2450 205448338 64300002
32 g2

il
2D.D1??42122984893—4J V1-t2 at
i
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10777

3 2 : o 2
(1+2_2_)(1+2 n.msmgasmunuu L 2:4 .'im.m‘:gmaasmnuun )
3 32 g2
sin(t)

t

20.017742122984893 — 2 f“ dt
i

Page 201

(( exp-(P1*sqrt10))

Input:

cxl{rT0)

Exact result:
= 10 m
£

Decimal approximation:
0.000048468806047360265560918689569543669060373746607227063...

0.00004846889...

Property:

e ¥ W7 isatranscendental number

Series representations:
e 1/2
v _ VoL ()

101



. o (3 ()
Y10 ~ exp _}T“GZ o 2 X
k=0

k!

nELfoRes_1,.97°1(-

+j

2y

El—s}r[s}

b =

-+ 10
£

= exp|-

(exp-(3Pi*sqrt2))

Input:

(372

Exact result:
&3 I

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 1078

1.627201622...*%10°

Property:

a2
€ " is a transcendental number

Series representations:

— o D (-2) @-z0) z.;“]

{,‘3':”“'2]:exp[—3;rw,"z.;. 2‘ o

k=0

tor not |

k k ..k 1
_a(nvE) arg@2-x)py — & CDF@-xfak(-2)
&l =

= exp[—Bnexp[ur{ = Tl

k=0

—3|:.IT \.-"E]
3 =

w (-1F (1) @-z0f 55*

1 yl2largi2-z¥i2ml  §i00q Pz 2T T
EXp[—3}T[—J Zg iSsEiS e >_‘ Py

%0 k=0
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From which, we obtain:
1/(golden ratio*Pi"2) + (((1/(((exp-(3Pi*sqrt2)*1 / exp-(Pi*sqrt10))))-13)))

Input:

1 1 13
i g _ ]
¢’ |exp(-(3xv2)) .

':x]:l: -l: oA 10 :|:|

# iz the golden ratio

Exact result:
1

_ 134 FE V2 e 10 n

)

Decimal approximation:
16.84927714723931180323495401189575055784023282959459012956...

16.84927714... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternate forms:

1 -2 ( \.-'?—E]Jr
— -13+¢ ' '
ﬂ_Z
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Series representations:

k -k

1 1 ) -1F(-1) @-z0) 3
— 13 =—[[—EXP[—3}T\('Z_D%G [ z}kk! ° ]+

pr | ar{arV)

:ponﬂﬁ]]
ki 1 ek
13¢=n2ex -3 5 i[_l} {_z}k[z ol % =
P (] T
k=0

w (-1)F {—%}k (10 - 20" 2.5“‘

47 p[r $ )
|

k=0
k(_1\ o _ . ok _k
S i[—l} [_z}k (2 -z20) Zg
L k!

k=0
for not ((zpeR and —w= < 2 = 0})
[
1 1
e |
gt | exp[{3n V2
:xp{—i:n ‘-I"Ellll
k k .k 1
( 5 ( Frg[E—x}J]J—i[_l} s [_E}k
—||-exp|-3mex S X
P i Plio 2 x = ki +

3 k[ 1
arg(2 -x L o S PR 3 i e
13¢x° EXD —BFEXP[I}T{E—}”-\IIIX 2‘ { E}FC -
k k k| 1
2 arg(10 —x) oo (—1)° (10 -x)* x {_E}k ;
¢ exp —nexp(ur{—”ﬁ.'x Z - |

2
k=0
k k o4& 1
prar )

[Mz exp[_gmp[,ﬂw Wx 2 —

2
i k=0

forixeRandx =0
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1 1 -

eyl e _:
:xp{—{:in ]]

sl )

1)t ( %]k{.?—zu}kza‘t‘

k!

lsz |aug(z-zg 2 m)]
_[[_EXP[ 3_,1- 1!'1'2{14".5'[5'{2_30.1"{2”:']; Z
Zu

k=0

1 V2 largi2-zg Y2 )
13 ¢ exp —3.?1'[—] z;"lzuﬂmm_gﬂmhm
4
ki_1 : sl
@ (1) (-7 ), 2 - 7o)

k!

z*

2 1 412 largl 10—z W2 m)]
—$r” eXp —::r[—]
I

ki 1 T S
12 (1+[ar gl 10-zn §i2 1)) @ (-1} (_z)k (10 —=2a)" 25
“ 2 X

k=0

/

k=0

1 U2 auz2-ggWE ] 00 2
[ﬂf':rz exp[—En [—] Ia’u'f i L
En

o (1f(-2) 2-=0f *
k!

k=0

Forp=2
((273(2+2)))/(1+2%2)
Input:

292 0y
14+2=2
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Exact result:

32

Decimal form:
6.4

64=1z

27/4% (2272 2))((1+2+272)3))

Input:
27 (24277

S EPE TR

Exact result:

243
343

Decimal approximation:
0.708454810495626822157434402332361516034985422740524781341...

0.70845481049... =x

e o k)
A "-} 2'_
((2(2+2))/(1+2%*2)
Input:

212+2)
1+2x2

Exact result:

8
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Decimal form:
1.6

l.6=y

From the sum of the three results and multiplying by the square root of
3.6180339887498..., we obtain:

sqrt(((5+sqrt5)/2))* (((((27"3(2+2)))/(1+2%*2) + 27/4*(((2+272)"2)/(((1+2+272)"3)) +
((2(2+2)))/(1+2*2))))
Input:

[1 — (22@2+2) 27 (2+2%F 22+2)
..III—[5+*.,.'5] + — -
2 14252 4 (1+2+27P  1+2x2

Decimal approximation:
16.56446538876748524729915037203623593208642460719309571107...

16.56446538... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternate form:
2087 |

— .\;[5+u'5]2

Minimal polynomial:
13841287201 x* — 5248421303405 x” + 398025498 322 805

Further, we obtain:

V(((P32+2)/(142%2) + 2T/4%(((2+2°2) " 2)(((1+2+272)73)) +
(22+2)/(142%2)))*1/256

Input:
1
l 3 P 11|
| 23 (243y o7 (2429) 2{242)
256 ——— + =% 5 +
\q 1422 4 (142424 1422
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Result:

?3.-'25 [&]

Decimal approximation:
0.991581361996300838042539064353388810605545171886910858324...

0.991581361... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e_3”‘/§
143 ¢54\/5—3 -1 1+ —
e—4ﬂJ§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:

?3_1'256 298?255;'256
2087
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Page 209

For x =2:
2/(1-272)-(2*4)/(1-24)-(3*8)/(1-26)+(4*16)/(1-2"8)+(6*2"6)/(1-2"12)

Input:
2 2x4 3x8 4x16 6x28

- - + +
T2t Tl 3t e 2R

Exact result:
322

3315

Decimal approximation:
-0.09713423831070889894419306184012066365007541478129713423...

-0.0971342383...

2Pi - 1/((((2/(1-22)-(2*4)/(1-274)-(3*8)/(1-2°6)+(4*16)/(1-2"8)+(6*276)/(1 -
2712)))))

Input:
2m-

1

2 2.4 3.8 4216 , 639
1-22 124 1-2® 0 12f 0 o112

Result:
3315

322

+2x
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Decimal approximation:
16.57821636308020759493770912680745297336328289812909362952. ..

16.578216363..... result very near to the mass of the hypothetical light particle, the
boson myx = 16.84 MeV

Property:
3315

322

+2mis atranscendental number

Alternate form:

1
— 644 1+ 3315
322

Alternative representations:

1 1
2 - =360° -
Do TR TRl AR 2 i DS NP, | (N LA 1y
1-22 1% 128 128 0 ppl2 3 1-z% 128 g8 0 ppl2
1
2m- g
3ocopodnd SNE L an il Exal
1-22 1% 108 1-231 1-zl2
-2ilog(-1)-
_2__8 _ 24 64 6 20
3 1-z% 128 ¥ pl2
1
22— =
2 32x4  3x8 , 4x16 , 6x3°
1-22 124 128 2B 1212
-1
2ecos -1y -

2 g 24 &4 g 2%
TSR T R
3 1-2 1-2 1-2 1-212

1 3315 : oI

2mr— -
: 2 2.4 3.8 _4.16 L & 2° 322 N 2‘l+2.¢{
% = + T k=0

22— =
2 2.4 3.8 ,4-16  6.2°

1-22  1-2% 125 7 158 112 :
3315 heclf 8[—1}k 1195‘1‘2*‘[51*2*:_4 2391+2kj

322 1+2k
k=0
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1 2 1

Integral representations:

1 3315 08—
2 - +8[ ¥ 1<ttt
2 3x4 3xB , 4x16 , 6x3° 322 Jo

v
1-22 12% 128 12® 0 1pl2

1 3315 1 1
2r— T - 399 + f dt
2 . 2x4  AxE , 4x1 2 Joo | o
122 12% 1.2 T 1.2° 1212 1-t
1 3315 w1
22— - +4[ dt
Do Bud Hul . au1R L Bl 322 o 1+4t2

1-22 1% 128 128 0 1 pl2

(((-(2/(1-2°2)-(2%4)/(1-274)-(3*8)/(1-276)+(4* 16)/(1-278)+(6*26)/(1 -
27M2))) 17256

Input:

|
|[2 Ixd  3IxB  Ax16 Hx28

256( — + +
| T2 TeTh To3F 120 T30

\

Result:
(322
3315
Decimal approximation:
0.990933300488502686816572576977892871181315411622053821237...

0.9909333004885.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

2L6&

67% e ™V
\/g =1- e =~ (0.9991104684
-p+1 1+—e‘3”"?
143 ¢54\/5_3 -1 14—
e—47r\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Alternate form:
30322 3315255/256
3315

8sqrt(((((log base 0.9909333004885 (((-(2/(1-272)-(2*4)/(1-2°4)-(3*8)/(1-
2°6)+(4*16)/(1-278)+(6*276)/(1-2°12)))))))))-Pi

Input interpretation:
|

8 Ilﬂgn.mpzzznmsw[—

2 2x4 3x8 4x16 6x2° I
 F G (RN, o R T, TR, (P L (P

logyix) i the base= b logarithm

Result:
124.85840735...

124.85840735.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:
I

8 | logn eonesazonasssoonn [—[

v, 2x4 3Ix8 4x16 6x28
N - + + - =
1-22 1-2% q1_268 1-28 1-2%2

3 g 24 [ g 2%
lo [— + + - -
Bl 1-z% 1% 128 1-213}

log(0.99093330048850000)

—;1'+8~\5

Series representations:
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8 ,HI logy eone3azonasssooon [— [

= - + +

1-22 1-2% 1-26 1-28 1-2%1
2003

o U ':'3315-

k:l k

\i' g log(0.99093330048850000)

v 2x4 3x8 4x16 6 25]]

-r+8

8| logn eonoszzonasssoonn [—[

2 Ix4  3xB Ax16 Ex26
o = + + — —
1-2¢ 1-2*% j1_gf 31-2v 1_21

8 | 141 [ 322 ]
— — 0 —_—
m+ \H + 1080 co0o3330048 850000 3315

HER )
— 1 + 108p eo0o3330048850000 | e
iolk 3315

| 5 2x4 3x8 4x16 6 25]] ~

|
8 ,HI 1ﬂgu.mpzzznn4sssnunn[-[l BT 1_ o6 £ 1ot + 1212

: f v [322]
—_— iaie D —_—
T+ \( + 108D eono3 330048850000 3315
Ly \
i g 1 [—1 * IDED.WQSBBDD4SSSDDDD[%” [_%}k

k!
k=0

A(((142/3-2%4/(1-4)-3*8/(1+8)+4* 1 6/(1-16)H6*276)/(1-26)-(T*2°T)/(14+2/7)-
(8%2/8)/(1-278)+(9%279)/(1+279))))

Input:

2 4 8 16 6x25% 7x27 B8x2® gx2°
411+--2»—— -3 +4 - - - - -

3 1-4 1+8 1-16 1-925% 1427 1-28 14+9°

Exact result:
533892

97223

Decimal approximation:
5.491416640095450664966108842557830965923701181819116875636...

5.49141664009...

12(((1+2/3-2%4/(1-4)-3*8/(1+8)+4*16/(1-16)+(6*2°6)/(1-276)-(7*277)/(1+2"7)-
(8%2/8)/(1-2/8)+(9%279)/(1+2/9))))
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Input:

2 4 8 16 6x2% 7x27 8x2%® 9x2°
12(1+--2 -3 4 - - - - - =
3 116" 1228 1437 12" 142

+
1-4 1+8

Exact result:
1601676

97223
Decimal approximation:
16.47424992028635199489832652767349289777110354545735062690...

16.47424992.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

1/[A(((1+2/3-2%4/(1-4)-3*8/(14+8)+4*16/(1-16)+(6*276)/(1-276)-(T*27T)/(1+2/7)-
(8*2/8)/(1-28)+(9*279)/(1+2/9))))]*1/256

Input:
1

[ 7
. B g9,
35’54[l+2—2 Bl Y PR LR '526_-2__328+-29}
3 1-4 148 1-16  1-2 1424 1-2 1+2°

Result:

I b
25:5||' 97223
W 133473

27
Decimal approximation:
0.993360011342215081271900694747689088058725146793831390260...

0.993369011342215.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e_3”‘/§
143 ¢54\/5—3 -1 1+ —
e—47r\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Alternate form:
ESQ,W 2127128 |34 473255/256

266946

1/2*log base 0.993369011342215 ((1/[4(((1+2/3-2*4/(1-4)-3*8/(1+8)+4*16/(1-
16)+(6%276)/(1-276)-(7*277)/(1+277)-(8*2/8)/(1-2/8)+(9*2/9)/(1+2°9))))])))-Pi

Input interpretation:

1
5 l0gq coz360011342215

1

16 |, 62® 727 g%  o2f

2 4 8
41+2-2. 2 3. L g 002 T2 82 90
3 1-4 148 1-16 1-2 1424 1-2 1427

-
logyix) is the base- b lagarithm

Result:
124.8584073464. .

124.858407.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:

1

5 logg oo33600113422150000

1
6 & 7 B il =t

2 2.4 3.8 4.1 - 2P 3
4[1+_____+ +62|s '2—-823+'2.;.
1 1-4 148 1-16 1-2 1427 1-2 1425

1
B - a7 B g
af12,.64 24 6.2° 7.27 3. 2° o 2]

log

= +
315 9 198 1437 128 149

T T 210g(0.9933690113422150000)
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Series representations:
1

5 logg oo33600113422150000

1

2 2x4 3«8 418 6 7 8 9
4[1+ Ax8 | 4 822° 7227 8x2% | @x2

— T =

3 14 148 1-16  1-2%9 1427 128 1427

~"7 210g(0.9933690113422150000)

1

5 logn co33sen 113422150000

1

2 2Zx4 AxBE  4xlh 6 7 8 9
4{1+ 3% 4 6228 7x37 pxaf | oxd

1-4 148 1-16  1-2%9 1427 1-28 142¥
07223 ]

533892
o

] " (~0.0066309886577850000)" Gik)
k=0

-1.0000000000000000 x - 75.15353721054604 lag[

97223
5338092

0.50000000000000000 lag(

for |0y = 0 and Gk

i I '.'-L T | ! Lr t ‘
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24+40(((2/3-24/9-(T*2°T) /(1427 T)+H(9%279)/(1+279)))

Input:

2 24 7x27
24 +40|= - —

3 9 14327

Exact result:
20808

817

Q. 2°

.'_
1527

Decimal approximation:
25.46878824960400244798041615667074663402602778457772337821 ..

25.468788249...

((((24+40(((2/3-24/9-(T*2"DH/(1+27T)+H9*219)/(14279))))))))-3/2

Input:

2 24 72327
24440 (= - —

Exact result:
13455

B17

9. 2%
- + 2V T
3 9 1427 14+92°

Decimal approximation:
16.46878824969400244798041615667074663402692778457772337821..

16.468788249.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV
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((((24+40(((2/3-24/9-(T*277) (14277 H(9%279)/(14229))) /512

Input:
1

[ =
| T 9.7 4
512024 +40(2 -2 L2, 220
3 = 1427 1+2°

Result:
5l12——
V817

f 26—
23.512 VGl

Decimal approximation:
0.993696797273339063811583200987145924257652995766723625078. .

0.993696797.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e_z”‘/g = (0.9991104684
-p+1 1+—e‘3”‘/§
143 405‘{/5_3 -1 14—
e—47rx/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
i 51%."81? 509/512 _ 255/256
102

1/4*log base 0.993696797273339 (((1/((((24-+40(((2/3-24/9-
(T*27T)(142°7)+H9%279)/(14279))))))))-Pi
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Input interpretation:

1 1
— logg oozsesTorzrasze

7 g9
4 24+40(2 - 28 22, 90
3 =] 142 142

logyix) is the base- b lagarithm

Result:
124.8584073464. .

124.858407.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:

1
:L logy oozse67o72733300000 —T=
24 + 40 [i .o

1
lo
- igap (228 Txdl pug?
[3 9 1427 1427

"7 410g(0.9936967972733390000)

Series representations:

1
:L logy oozse67o72733300000 —T=
24 + 40 [i .o

(-1 12991
o0 ~ " 20808/
k=1 k

"7 410g(0.9936967972733390000)

1
4 logy coseosTor2733300000 R S wAE
24+40(2 -2 _1-2 , 9.8
39 142 142

817
-1.0000000000000000 x - 39.537376547490909 103(2[) 808 J =

B17 yom
0.25000000000000000 lug[gﬂ 308 ] (-0.0063032027266610000)" Gik)
k=01

] 01
for |Gl 0 and Gk : " ! / |
| [ d I [
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1+5(2/3-8/5-24/9+64/17)

Input:
2 8 24 64
1+5[—————+—]
"8 2 17

Exact result:
31

17
Decimal approximation:
1.823529411764705882352941176470588235294117647058823529411 ..

1.82352941176...

((1+5(2/3-8/5-24/9+64/17))))*3"2

Input: ]
2 8 24 4
(+s(5-5-5+ o)

Exact result:
279

17
Decimal approximation:
16.41176470588235294117647058823529411764705882352941176470....

16.411764705.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

1(((1+5(2/3-8/5-24/9+64/17))))* 1 /64

Input:
1

64'|l+5[2_§_&+5_i}
\II 3 5 9 17

Result:
64'I E
\ 31
Decimal approximation:
0.990656829636629644428607934707978356729510518855688643804...

0.99065682963.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

120



Ng e -zV5

7 - +1:1_1 R = (0.9991104684
" ¢54\/5_3_1 Y +1 e73m/§
+ e—47r~/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
7Y e .
= G Ty el

2*log base 0.9906568296366 ((1/(((1+5(2/3-8/5-24/9+64/17))))))-Pi

Input interpretation:

1
2 logg eons68206366 2 8 24 e | "
1+5(2- -2, 2%
3 5 9 17

logyix) is the base- b lagarithm

Result:
124.85840735...

124.858407.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:

21 1
1 “g[1+5¢§-§-%+f—;]
2 logo ssnessszoessenoo 23z 8 77T 1og(0.99065682963660000)
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Series representations:

o o
91 1 2 EL k =
SRR ORI ~T 7777 1og(0.99065682963660000)
5 = 17

1
ElEE e e

2 logg oonassezosassonon —T=

3 5 = N 17 17
~1.00000000000000 7 — 213.060101893743 Lag[i } .

17y —
2.00000000000000 lng[iJ Z‘ (~0.00934317036340000)" Gik)
k=0

Note that all the four results concerning the value very near to the like-Higgs boson
dilaton mass, are perfectly equals. These Ramanujan expressions, for x = 2,
subtracting m and adding 1/¢ to them, provides ALWAYS the same result:
125.47644... Indeed :

8sqrt(((((log base 0.9909333004885 (((-(2/(1-22)-(2*4)/(1-2"4)-(3*8)/(1-
276)+(4*16)/(1-278)+(6*276)/(1-2°12)))))))))-Pi+1/golden ratio

Input interpretation:
I

5 2 2x4 3x8 4x16 6x28 1
E‘ql D80 0009333004885 | ~ 1_92 - 1_2* - 1_ o6 * 1_3° L 1_912 —F+;
logyix is the base-b logarithm

4 iz the golden ratio

Result:
125.47644134. .

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

1 2 2x4 3x8 4x16 6Hx28 1
EHI 080 9o093330048850000 | ~ 192 = L2 = 5 - T + T o© ” +; _
=2 8 24 64 6 38
—r+ E +8 lng[_g T 1% T 196 T 158 1_213}
¢ \1 log(0.99093330048850000)

Series representations:
|

: 2 Ix4 3IxB Axlh &x29 1
8 | | logn sonoazzonasasoonn |- 1_22_1_24_1_26+1_28+l_212 = +;=
P T
k=1 I

- —-r+8

\ "~ 1og(0.99093330048850000)

8 Ilﬂgu.wmpzzznmssmunn

[[ 2 2x4 3x8 4x16 6 2'5]] 1
-2 1-2* j._gF 128 1_2%

\ ¢
} -n+8 \/— 1 +logy %9333004SSEDDDD[E]
i : 3315

2 [ El ] [— 1 +logg 9-;»39333::u:|43ssn:u:u:u:[ED_“C

ik ' 3315

1 2 2x4 3x8 4x16 6x26 1
E“Jl 080 oo0o3330048850000 | — 122 = 1_2° = 26 + 1o + 1212 = +; =
1 8\/ . [ 322 ]
p = o A
da T+ + 1085 copo33300 48850000 3315
T \
o [—l]"lc [—1 + 1050.99093330043350000[%” [-é}k

k!
k=01

1/2*log base 0.993369011342215 (((1/[4(((1+2/3-2*4/(1-4)-3*8/(1+8)+4*16/(1-
16)+(6*276)/(1-276)-(7*27T)/(1+27T7)-(8*278)/(1-2"8)+(9%279)/(1+279)))])))-
Pi+1/golden ratio

Input interpretation:
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1
5 logn coszsen11342215

1 1

—T+ -

i S - L LR I
1-2% 1427 128 142

41+2-242-3. L 44
3 1-4 1+8 1-164

logyix) is the base- b lagarithm

#isthe golden ratio

Result:
125.4764413352. .

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

Alternative representation:

1
5 l0gq oo33600112422150000
1 1
-+ - =
2 2x4 3«8  4-16 G 7 8 9
4[1+_____+ +626_?2?_828+920} &
3 1-4 148 1-16  1-2 142 1-2 142"

1
log 13, 64 24 635 7.27 p.2f p.of
4[ e - - +

3 15 9 198 1497 108 140%

T 210g(0.9933690113422150000)

Series representations:

1
5 l0gq oo33600112422150000

1 1
-T+—- =
2 2x4 3«8  4x16 G 7 8 9
F: +52_?2_32+92} &

af1+2-22
7 1-4 148 1-16  1-2% 1427 1-28 142¥

436 669
00 "lﬂ'sszsaz Tk

1 k=1 k
¢ " 210g(0.9933690113422150000)
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1
5 logq co33600112422150000

1 1
4[1+g_u_u+416 6x2% 7x2? gxa¥  ox2? _fH;:
3 1-4 148 1-16  1-2% 1427 1-2% 0 142%
1 07223
— —1.0000000000000000 7 - 75.15353721054604 log[ ]—
o 533802

1. 97223 \ &,
1 [ JZ‘[—D.GDEESDQEEES??EEDDDD}kG[k}

2 °®l533802

k=0

1 1
for | G0 0 and O/

1/4*log base 0.993696797273339 (((1/((((24-+40(((2/3-24/9-
(T*27T)/(142°T)+H(9%279)/(14279)))))))))-Pi+1/golden ratio

Input interpretation:

1 1 1
— logp cozsosmoraraae e S
i 7 ¢ - o
4 24440(2 - 2 _ 227 , o8 ¢
3 9 142 142"
logyix) is the base- b lagarithm
4 is the golden ratio
Result:

125.4764413352. .
125.47644... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T=0

Alternative representation:

1 1 1
~lo g
4 '080.9936067972733350000 — [g_ % 72 o ] ;r+¢
1427 1427
2. 24 7.27 9.2
1 24*40[3_9 T1427 1429 ]
T 47 410g(0.9936967972733390000)
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Series representations:

1 1 1
:1 logq co36067072733300000 = g |FEE =
24+40(2-22_1 2 .2 2 o
7 o 1427 142
k(19991
e =1 '! zusnsr
1 k=1 " .

¢ " 41og(0.9936967972733390000)

1 1 1
1 logg co3sesror2733390000 - 5. [FEL T =
24 +40( L R

2 24 i

Fx2®  9x3”
o 1427 1427

1 817
- - 1.0000000000000000 r — 39.537376547490909 lng( ]—
@ 20808

1 817 e
= lag[ ]l (-0.0063032027266610000)" Gik)y
4 20808 i

1 I 1 1 P y
, o | ’ L :
|'..= il 0 ana Gk

2*log base 0.9906568296366 ((1/(((1+5(2/3-8/5-24/9+64/17))))))-Pi+1/golden ratio

Input interpretation:

2 logp consseszosass = —m+

loggix) is the base=b logarithm

4 iz the golden ratio

Result:
125.47644133...

125.47644... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T=0
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Alternative representation:
1

2 logy consssszosaseonnn

145(3-3-3

210g[+]
1s(3-2 2058

s log(0.99065682963660000)

Series representations:

64

17

)

2 logg oon6s 682063660000

g
143}“ 5 9
=1 (=
253, — 8-

¢ " 1og(0.99065682963660000)

Jet

1

2 logy consseszosass0nnn m—

@

1+5[§-

64

17

|

-T+

m+

1
&

1
&

| =

- 1.00000000000000 7 -

8
5
17 17
213.060101893743 lag(B—J zlog[3 JL[ 0.00934317036340000 Gik)
k=0
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Appendix

From:

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

We note that:

g2 =1/ (1+V2).

Hence
Blg — VB _gu Lomge VR _ ...,
64952 = A TR s,
so that
64(0% + g3t) = ™ B — 24 4 4372 VR 1 = 64{(1 + V2)'2 4 (1 - v2)'2).
Hence
™22 — 9508051.0082 . . . .
Thence:
64972t = 4096e" "V 4 ..
And
64(938 + g2 = ™2 _ 24 4 4372 VE L. = 64{(1 + V2)2 + (1 — v2)2}

That are connected with 64 and 4096 = 64°
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