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Abstract

In this research thesis, we analyze some equations concerning Weak Gravity
Conjecture and Swampland. Furthermore, we obtain various mathematical
connections with some Ramanujan formulas, Riemann zeta function and several

sectors of String Theory
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We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation

From:

On the Zeros of the Davenport Heilbronn Function
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the
Steklov Institute of Mathematics, 2017, VVol. 296, pp. 65-87.

We have:
Let
V10— 25— 2
=
V5 —1

and y; be a character modulo 5 such that y(2) = i.
The Davenport—Heilbronn funetion f(s) is defined by the equality

1 —ise 1 + iz

fls) = 5 L(s,x1) + 3 L(s, %), where L(s,x) = Z_:l

x(n)

T L)

The function f(s) satisfies the Riemann-type functional equation

. T—s/2 [s+1
gs) =g(1-s),  where g(s)= () r( . )f(s}_-

but there is no Euler product for it.

V10-2V5-2)/(\V5-1) =«



Input:

V10-2v5 -2

V5 -1

Decimal approximation:
0.2840790438404122960282918323931261690910880884457375827591626661

0.28407904384.... =«

Alternate forms:

i['dln-zﬁ —2E+\/5[1D-2~Ej —2]

i[nﬁ)('\f 10-2V5 —2]

é[—l—£+ 2[5+v’§j]

Minimal polynomial:

x4+2x3—5x2—2x+1

Expanded forms:

V10-2v5 2

V5 -1 V5 -1




E-HL2J§+EJEML2JQ+EP4-J§
4 4 -2 '

For (((V(10-2V5) -2)/((V5-1)))) = 87G; G =0.011303146014

Indeed:
((V(10-25) -2)/(V5-1))))/(8m)

Input:
—  —
y 10-2v5 -2

|
8

Result:

V10-2+5 -2
B[E—ljn

Decimal approximation:
0.011303146014005214797375012944203574468576031392001 7808594909667

0.01130314.... = g (gravitational coupling constant)

Property:

—2+y10-2v5
8(-1+V5)x

is a transcendental number

Alternate forms:



-#10-2@—2@+J5(1D-2v‘?)—2

32w

1+V5 - /2(5+V5)

16

~1-v5 +/2(5+V5)

16x

Expanded forms:

1 Vs -¢10-2ﬁ+ 5(10-2V5)

- +
16 1l6m 32 32

y10-2+v5 1

8(V5 -1)x  4(vV5 -1)x

Series representations:

1
..||' o0 - -k
-\y“u:)—zw.fﬁ—zz_2+ 94@2}‘:“[;][9_2@)

@m (Vs - 1) o ol
e R




ki 1 e v—k
 — (=% (-5 (9-2v5)
V10-2V5 -2 —2+V9-2V5 T, =

kt

L1
@m(vs -1) Err[—l+ qu:;ﬂ{ 4];: 2]k]
-1 (-1}, (10-2V5 5o f 5gF
Vi0-2v5 2 -2+Vio Nl S T—
em(vs -1)

ki 1 k -k
(-1)%(-5 ] (5-20)% 2
o 2 0
8r|-1+Vzg ) - k
=0 k!
R and —e< zp < 0))

We note that:

(V(10-2Y5) -2)U(V5-1)*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) -
2)))

Input:
V10-2v5 -2 2i(V5 -1)t+V5 -1
Vs - 2[ 2[5—\5)—]

iis the imaginary unit

Exact result:

[fm—zJE—zﬁqu_—ur+J_—u

zpf_—uszw—J§1—4

Plot:



M i
06-04-02"| 02 04 08 it from -0.7 to 0.7)

0.5 real part
| imaginary part

Alternate form assuming t>0:

\/ 10-2V5) ) J10-2vs )
z[ﬁ—l[,f 2(5-V5) - ] z[ﬁ—l[,f 2(5-vV5) —2]
1

5-1[,|' 5 - v’_—z] 5-1[,|' (5- v’_—z]
Alternate forms:

é[uﬁ][zf,fz[s—ﬁ) t+Vs -1]

1(1 2it)
- + 20
2

-+t

1/2+it = real part of every nontrivial zero of the Riemann zeta function



Derivative:
p [-\Em—zﬁ—2][2@[(—1_]“(—1]

i [F—ljlzl,fz[E—ﬁj—z]]

Indefinite integral:

f[u“m 2v's -2 (2i(V5 = 1)t +¥5 - 1]

e

And again:

(((V(10-2V5) -2)Y((2x))*((2 i (sqrt(5) - 1) t +5qrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2)))
= (1/2+it)

Input:
V10-245 -2 Zf'li\i"'_—l_‘]t+\"'_—l 1

2x “at
2[,!2[5—@] —2]

iis the imaginary unit

Exact result:




Alternate form assuming t and x are real:

V5 -1

X

=2

Alternate form:

(V5 —1)(1+2it) 1
4x S 2

+it

Alternate form assuming t and x are positive:
2x+1=V5

Expanded forms:

300-245) Vio-2vs. V5
(-5 IJTEJ (e

s
o} o

=

Solutions:

10



i
t=—-, x=0
2
V5 1
X=—-=-
2 2
Input:
V5 1
2 2

Decimal approximation:
0.6180339887498948482045868343656381177203091798057628621354486227

0.6180339887....=

S|~

Solution for the variable x:

—2iV5 t+2it-v5 +1

-2-4it

X

Implicit derivatives:

ox(t)  2(-1+V5 -2x)x
gt (c14v5)(=i+20)

dt(x) [—l+ V"E]l(—f# 2t)
dx  2(-1+v5 -2x)x

11



From:

AdS-phobia, the WGC, the Standard Model and Supersymmetry
Eduardo Gonzalo, Alvaro Herraez and Luis E. Ibanez - arXiv:1803.08455v2 [hep-th]

4 May 2018

We have that:

i [Gev] -
50
40 I:_
20 |: ........
10—

2

Logyg (R_I[GGV])

Figure 2: Effective potential with the Wilson lines fixed to zero, as a function of the Radion and the
Higgs. The tree level potential dominates and the Higgs is not displaced from its tree level minimum
by the one-loop corrections. This behavior is independent of the particular value of the Wilson lines
Although not very visible in the plot, the Higgs minimum remains at the same location as R™!

increases.
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From:

7 1 _1 N 1 w|n T|n
-} _im zz{—w —%p)lnl+i,(e—m)lnl}
(2ma)* | 72 e P’

1 _rg 1 & cothmp
B (2?1’(1)2 _9_ Q_Z{ Qp f;l:nh2 ?Tp+ p’ }

B OO R S DY
B (2ma)? |90 ™ p (coshmp — 1) 360

(B.12)

where G ~ 0.915966 is Catalan’s constant. For the case of antiperiodic boundary

conditions the Casimir energy reads:

efod] = L [ Lo EE oty 4 Lot
L p= n=—oo
1 [1 : 1 S ((=1)Pr ey 2] (—1) o]
~ (2ma)’ _?TQle(_l) T on p— { p? [2n + 1] (™) + ' (e™™)
= ! 5 —_'_FT_Q _ ii Qﬁ,{ Losch’mp + 51 } sech’7p N (—l)pc.‘rschQ?rp
(2ma) i 89 2 st 2p2 7
-1 G 1
= 7 = Ve[a,0]. B.13
(2ma)? 6 2 ¢ 2, 0] ( )

where G ~ 0.915966 1s Catalan’s constant.

(Q?m.)g

1 JE—
(27a)? 3°

) IR . ominly o Tl (o—2mln
cla, 0] = ‘,':T_QZE_F% Z {27 |n| Liy(e 2rinly 4 Lig(e2™ |)}
p=1 n=—00

L]
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1/(2Pi*a)"2*1/3*0.915966

Input interpretation:

1

1
- 0.915966
(2ray@ 3

Result:

0.0077339

ﬂz

Plots:

¥
0.025
||

0.0d0 |
n.njsﬁ | -

I (@ from =5.1 to 5.1)
0010 |

‘IR
0Aos |t N,
r 1

e | i

ra
ra

Alternate form assuming a is real:

0.0077329
— +0
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Property as a function:
Parity

EVEN

Derivative:

d ¢0.0077339 ] 0.0154678

da a2 a3

Indefinite integral:

f 0.915966 1 0.0077339
—da==-—""
(2ra)* 3 a
Limit;

~ 0.0077339

lim ————— =0=
B =] az

Alternative representations:

0.915966  0.305322
3(2ra)’  (360a°)?

0.915966 0.305322
32ray®  (-2ailog(-1)°

0.915966 0.205322

32ra)®  (2acosl(-1))
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Series representations:

0915966  0.00477066
32ra’ ﬂz(Em {-_1£]2

k=0 1+2k

0.915966 0.0190826
32ra’
2|14 5 2
k=1 [Ek}
k
0.915966 0.0763305
3(2ma)?

a2 [Zm z‘*‘f{_msﬂk:]z
k=0 3k
(%)

Integral representations:

0.915966 B 0.0190826
3 . 2
32ra) | [= -5 at

14t

0.915966 0.00477066

3raj? a? [ﬂu’ 1-¢2 dt]z

0.915966 0.0190826
(2 2 2 feosingt) g2
@ray o ([ dt)

For a =1:

1/(2Pi)"2*1/3*0.915966
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Input interpretation:

1
-« 0.915966
(2m* 3

Result:
0.00773390. ..

0.00773390....

Alternative representations:

0.915966  0.305322
3(2m)2 (360 )2

0915966  0.305322
32m?  (~2ilog(-1)?

0.915966 0.205322

3(2m®  (2cos (-1

Series representations:

0.915966 0.0047 7066
sen? (Z {-_nE]z

k=0 1+2Kk

0.915966 0.0190826

3 (2m) o
2
k

17



0.915966 0.0763305

3 (2m)2
Z.\. 27 _6450k)
k=0 3k

()

Integral representations:

0.915966 0.0190826

3(2m)? [ J{';“'ﬁ .:Et]z

0.915966 0.00477066

2 2
327 (H-u’l—t"‘ dr]

0.915966 0.0190826
3@m? (i gy

[

For a=>5.1, after some calculations:
((0.00773390))1/(((1/(2Pi*5.1)"2*1/3*0.915966)))

Input interpretation:

1
0.00773390 1 1
= = < 0.915966
{(2rxx5.1) 3
Result:
26.0100. ..
26.01....

18



Alternative representations:

0.0077339 0.0077339
0915966 0.305322
(275123 (1836, %)

0.0077339 0.00773320
0915966 0.305322
(275123 (~10.2i log( -1

0.00773320 0.0077330
0915966  __ 0.305322
(275123 (10.2c0s7 -1

Series representations:

o k
0.0077339 (-1)
ot = 42.1553[2 - zk]z

(2751)% 3 k=0

0.0077339 o ok
T 10.5415|-1+ Z

0915966 2k
(275123 k=1 k

0.0077339 _ = 2k (_64+50k
2.63537 Z = )

09159&6 [
(2x5.1° 3 k ]

Integral representations:

19



0.0077339 oo
~oisees = 10.5415 u}

1 2
:It]

: 14+t2

(27513

00077339
m— 21553[] W1 :It]

(275.1)% 3

0.00773329 o §iN(t) 2
ooles = 10.5415 [L : tft]

(275172 3

From:

-1/(2Pi*a)"2*1/6*0.915966
Input interpretation:

1
p 0.915966

(27a)?

Result:

0.00286695
2

a

Plots:

20

1 _
—W Z {m|2n + 1| Lia(—

n—=——oc

e—?r|2n+l|} + Lig(—f’_

ﬂ@n+ﬂ)}



'eli,pu]zﬁ 7
:;:};:: II'II (@ from 5.1 to 5.1)
I].l]l!i'Hé |
0.010f |
0.012| |

Alternate form assuming a is real:

0.00386695

Property as a function:
Parity

EVEN

Derivative:

d [ D.DD385I595] _ 0.0077339

2 3

da a a

Indefinite integral:
21



f 0.915966 I 0.00386695
—————da=——— +const
(2ra@6 a
Limit;
, 0.00386695
lim -—————— =0=
-+ at

Alternative representations:

0.915966 (- 1) 0.915966

6(2ma)’ 6 (360 a )

0.915966(-1) 0.915966
62ra)?  6(-2ailog(-1))>

0.915966 (-1) 0.915966
62ra’ 6(2acos (- lj_‘jz

Series representations:

0.915966 (- 1) 0.00238533
6(2ra’ z( 00 {-1?‘“]z
a Zk:ll] 142k
0.915966 (- 1) 0.00054131
— =-
B(2ma) ) "
al-1+ 2
k=1 [Ek]
K

22



0.915966 (- 1) 0.0381653

6(2ma)? ) 2w ¥ eus0k)
a Zk:ﬂ [3“)
k

Integral representations:

0.915966 (- 1) 0.00954131
B2 2 - 2 foo _1 2

(2ma) a [JO L2 a:ft]
0.915966 (= 1) 0.00238533

6era? a2 [j")l-u' 1-¢2 dr]z

0.915966 (- 1) B 0.00954131
62raP ([ g
-1/(2Pi)*2*1/6*0.915966

Input interpretation:

-é 0.915966

(2m)°
Result:
~0.00386695. ..

-0.00386695....

Alternative representations:

23



0.915966 (- 1) 0.915966

6(2m)? © 6(360°)2
0.915966 (-1) 0.915966

6(2m?  6(-2ilog(-1))>
0.915966 (-1) 0.915966

6(2m2 6(2cos ! (-1))*

Series representations:

0.915966 (- 1) 0.00238533
5(2.”]2 [ e -1 .‘.’]2
k=0 1+2k

0.915966 (- 1) 0.00954131

6(2m)> .
w 2
R
k
0.915966 (-1) 0.0381653
2
6(2m) o 275 (_6450k)
ke =) [Sk]
k

Integral representations:

0.915966 (- 1) 0.00954131

6(2m)>2 [ ‘mﬁdt]"‘

24



0.915966 (- 1) 0.00238533

6(2)° [J")l'\,,"l—tz :.Et]z

0.915966(-1) _0.00954131

6(2m)> (fp et ae)?

From which:
(-0.00386695)1/(((-1/(2Pi*5.1)*2*1/6*0.915966)))

Input interpretation:

~0.00386695 | - ———
_E 0.915966
(27512

Result:

26.0100...

26.01....

Alternative representations:

~0.00386695  —0.00386695

0915966 091596
2r512%6 6(1836. %2
—0.00386695 —0.0038H695
0915066 _ __ 091596
2x51°%6 6(-10.2i log(-1)2

25



~0.00386695 ~0.00386695

_ 0915966  _ __ 0915066
2x51%6 6{10.2cos™ (-1)F?

Series representations:

~0.00386695 & =1)F
— oot = 421658 LE . +2k]z

2x51%6 =0

~0.00386695 = ok
—osimee = 105415 —1+Z ¥
2x51°% 6 "=1[ K ]
~0.00386695 = 2% L6450k
W = 2.63537 Z Ik
(2x5.17% 6 k=0 [k ]

Integral representations:

~0.00386695 "o
—geimes = 105415 [L

2r5172 6

1 2
:It]
1+t2

—0.00386605 "1 2 2
W =42.155B[‘L v1-t :It]

27517 6

—0.00386695 oo 5iNITL) 2
W = 10.5415 [L . :It]

275112 6

26



From the sum between the two above expression, after some calculations:

Pi*((([((0.00773390))1/(((1/(2Pi*5.1)"2*1/3*0.915966)))]*2 + [(-0.00386695)1/(((-
1/(2Pi*5.1)A2*1/6*0.915966)))]2)))-89-55-8-¢

Input interpretation:

1 1

7 |0.00773390 ; 1 66]Z+ ~0.00386695 |- T———— -
= =«0.915966

s 3 0.9159 o 0915965
{(2x=5.1)
B9 -55-8-¢
Result:
4095.99, .

4095.99. ... = 4096 = 64

Alternative representations:

0.0077330 —0.00386695
T "osisees | * 0.915966 —89-55-8-e=

(275192 3 C2x51%6
. 0.0077339 —0.00386695
=152 -¢+180 030532 | *| T _ooisess
(1836. %)% 6(1836.%2

0.915966 0915966
2r5123

. 0.0077330 —0.00386695
~152-e—iflog(-1) 0.305322 + 0.015066
(-10.24log-11) 6(-10.2i log(-1)12

27

2
” 0.0077330 [— 0.00386695 ]Z]
m + —f80-55-8-p=

27517 6




0.0077339 = 0.00386695
T Tosisess | * 0.915966 -89-35-8-e=
(27x5.1)2 3 C2r51%e
0.0077339 : —0.00386695 )
T —ootmees | | ooress -89 -55-8-exp(z) for:
(27512 3 C2x51%6

Series representations:

0.0077339 —0.00386695
T oo1sees | *|_ oso1ses ~89-55-8-¢=
(275112 3 (275172 6
o ':_ ljk 3 el 1
14223.7 | -0.0106864 + Z — 0.0000703054 Z —
142Kk ikl
0.0077339 - 0.00386695
T ootsese | *| T oo1s9ee ~89-55-8-¢=
(22512 3 (2x5.172 6
o k15 o 2
(- 1) (~1+k)
14223.7 | -0.0106864 + Z ~ 0.0000703054 Z —
1+2k k!
0 k=0
00077339 —0.00386695
T oowsees | *|_ oso1sees ~89-55-8-e=
(2r5.112 3 2x517°% 6

i o 3
1 k k
_[152:;];:! - 13.8903 LE 47 (-1+3 }g(1+k)] ]

=1

Integral representations:

28



0.0077339 ~0.00386695
4 091596 T 0915966 ~89-55-8-¢=
(27512 3 (275. 13 6

—-152 - E+44-449[j {
0 1+t2

o0 5
H’

0.0077339 ~0.00386695
M| osisess | *| T 0915966 ~89-55-8-e=

275123 25126

*1 5
152 - ¢+ 14223.?[] Vi1-t dt]
0

0.0077339 ~0.00386695
|| oomeee | *| T oomme | [7B9-°-8-¢=

275123 25126

e 5iN(t)
—152 — ¢ + 444.49 U
1)

i

Pi*((([((0.00773390))1/(((1/(2Pi*5.1)"2*1/3*0.915966)))]*2 + [(-0.00386695)1/(((-

1/(2Pi*5.1)A2*1/6*0.915966)))]2)))+123-sqrt3

Input interpretation:

[

o || 0.00773390

+ |~ 0.00386695 | -
0.915966

Ll =

{2x+5.1)2

123 -3

Result:
4371.97...

4371.97....= 4372

Where 4372 is a value indicated in the fundamental Ramanujan paper “Modular

equations and Approximations to 7w’

29



Hence

64g2 = eV _ 2442760 VE ...
64gy" = 4096e V2 4 ...
so that
64(g28 + got) = e™ P 24+ 3727 VE 4o = 64{(1 + VD)2 + (1 - V2)12).
Hence

e™V22 — 9508051 0082 . .. |

Series representations:

0.0077339 -0.00386695

T ootseee | *| T oo1s9es +123-V3 =
(2x51%3 2x5.1% 6
w1
123 +13.89037° - V2 » 27" [ 2 ]
k=0 k
0.0077339 ~0.00386605 \"'_
T oowsees | *|_ oo1s9es +123-V3 =
(2r51%3 2751% 6
w (_LE(_1L
5 [_ 2} [_ A }j-_'
123 +13.8903 7 - V2 ) —F——=—
k!
k=0
0.0077339 - 0.00386695 V3
T ootsess | *| T oo1s9es +123-v3 =
2x5.1)% 3 2x5.1% 6
0 -5 1
5 2 R&sh_%ﬂ_z (-5 - s)T(s)
123 + 13.8902 7" =
2vVr

30



27*sqrt((Pi*((([((0.00773390))L/(((1/(2Pi*5.1)2*1/3*0.915966)))]"2 + [(-
0.00386695)1/(((-1/(2Pi*5.1)2*1/6*0.915966)))]"2)))-89-55-8-¢))+1

Input interpretation:

1
27 || 0.00773390 1 1 +
= L. 0.915966
(27512 3
—0.00386695 | - ] —B0-55_-8-¢|+1
L. 091596
{2x+5.1)2

Result:
1729.00. ..

1729

This result is very near to the mass of candidate glueball fy,(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8* * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Series representations:

0.0077339 —0.00386605
27 | ™ || oomeee | *| T oomsses ~89-55-8-e +1=
(2x5.1)% 3 2x517% 6

el
1427V -153- ¢ + 13.8903 ° > (-153- ¢ +13.89037°) " [
k=0

|

ol X TS
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https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)

0.0077339 ~0.00386695
27 17 || oomees | *| T oomeee ~89-55-8-e+1=
275.1% 3 275176

= &, (=% (-153 - e +13.89037°) (- 2],
1+27V-153— ¢+ 13.8903 7 >
& k!

00077339 - 0.00386695
27 | ®|| —5o1sees + 0015968 -B9-55-8-¢+1=
(2x5.1% 3 2x51% 6

k -k
@ (=1)f(=1) (152 -e+13.89037° - 2)" 2,
1+27v 2p kEﬂ Iy

((27*sqrt((Pi*((([((0.00773390))1/(((1/(2Pi*5.1)"2*1/3*0.915966)))]2 + [(-
0.00386695)1/(((-1/(2Pi*5.1)"2*1/6*0.915966)))]"2)))-89-55-8-€))+1))*1/15

Input interpretation:

2
1
27 o 0.00773390 ! 7 +

= 1.0.915966

{(2rxx5.1) 3
1
—0.00386695 | - : -
L. 091596
(275132

B9-55-8-¢|+1|7(1/15)

Result:
1.6438150495830386047005199331688482686077512380746076302517997346

2

1.643815049.... = {(2) == = 1.644934 ...
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We have that:

(2 2 g ]- = = i — 4T
1'(3{ ) la,m,0] = (am) {2?: (log (2mma) — 1) — Lis(1) + Z 2m log (1 —e? }}

n=1
. 2 BT T l
= (am)’ {?T log (2mma) — 5 % + log qu(;fz } (B.14)

Finally, for the antiperiodic case we find:

v la:m’ §] = (am)” {—Liz(—l} + Z mlog (1 —|—e‘“l9n+1|)}

2 =—0D00
= (am)* {—% + 3% log 2} (B.15)
From:
_ 2 =4 T 1
(f:cm.)2 {?r log (2mma) — % — % + log 275;}2 }

X2 [Pi*In(2Pi*x)-(Pir2)/6 — (5Pi)/2 + In((gamma(L/4))/(2Pi~(3/4))]

Input:

1
“|xlo (27x) - H—Z - EEHD F(E]
g 6 2 g 2.”'3".4

logix) is the natural logarithm

[N(x)is the gamma function
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(x from =0.5 to 0.5)

N
~04 0 \gz\m
-1 — real part

- ~ imaginary part
¥
\ 25
\ 20
Y15
\ 10 _
5 [x from =2.9 to 2.9)
\"'.
ot -.l'.
-2 _\,j\- 2 — real part
T imaginary part

Alternate forms:

2r(3)

1
2
x“|mlog(2mx) - g m(15+m) +log 34

r

—
P =
e —

1
S| g.rrxz (-6log(27x) + 1 + 15)

x* log

1
12| -6rlog2 2+ 157-61 ib
_5_1' =brlogi2rx)+a +15r-0blog 2.3
Expanded form:
1
mx* sgx’ 2 2 1“[3]
- - +rx" log(2rx)+ x" log
3] 2 2 734
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Alternate form assuming x>0:

1 1
- E e [— 12rlog(2mx) + 27" + 307+ 3 [log(lﬁj + 3log(m) - 4 log[l’[;]]]]

Root:

X = 3.55961

Series expansion at x=0:

1
n 5 W
2 [;r log(x) - E +;rr[log(2;rrj - £]+ log Z;E:-"l + D[x4j

(Puiseux series)

Series expansion at x=co:

2 [H log(x) — %2 +m [lﬂgizfrj - Z] + [{}g[ ;[jl ]] + D[ET]

(Puiseux series)

Derivative:

H[x [ 2 ).

9 log(m) 1
E-;rrlog(E:rxJHr +127+ 5 +lng(54;—6lng[r[;r]]]

Indefinite integral:

' < 3
sz [rr log(2mx) - = - lﬂg[ = ]] dx =
1 .3 9 logix) 1 canctant
-5 X [—E-;rrlJ:nvglizlrrJu','|+,rz2 177+ = + log(64) - 5[0g[1’[4]]] -onstant
(assuming & complex-valued logarithm)
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Local minimum:

neE
min{xz [rr log(2 7 x) — % - E?H + log[zl[r:l ]]} -
1

i » e 1 v=2/'7 i » o =1z
_p2in-3 A3 3/(2m)-1 1_[;] it x = pliA-1 246 3idm-1 1_[;]

For x=0.5:

0.5%2 (-1/6 7 (15 + 1) + 7 log(2 T * 0.5) + log((2 T(5/4))/m(3/4)))

Input:
2r(2)
2 1 4
0.57 |==a(15+m +rlog(2x<0.5) + log
6 4
logix) is the natural logarithm
[(x)is the gamma function
Result:
-1.54158...
-1.541358....

Alternative representations:

2T

).

, 2G[1+3] )
0.5 [rr log(m) + IDE[W]_ EHHE + .rr,'l]
4

£ qun

1
0.5 [g (r(15+m) (-1) + rlog(27 0.5) + "*5[
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5

,[1 2ar E]
0.5 g(Jr(15+1r]](—1]+:rlog(2:r[}.5]+l{}g —

e

) 2 f—lﬂgﬁ{ 5/4)+logGi1+5/4) 1
0.57 |mlog(m) + log . - —m({15+m
734 6

1 2r[5]
2 4
0.5"| = (x (15 +m) (-1) + rlog(2 7 0.5) + log —

34

, 2[—1+%]r )
0.5 log(my+ log| ———— |- —m(15+m)
mlog(m o 34 5:: T

Series representations:

T

) 21“[5—‘]
IZ]IE‘:“I —(m(15+m =1+ mlog(2 7 0.5) + lo 4 =
b 6 g - g 3-:'4 -

~0.625 7 — 0.0416667 7~ + 0.25 1 log(m) + 0.25 log

1 21(2)
0.5% ¢ (115 +m) (-1) + rlog(270.5) + log| —7~ | =

f

—0.6257 - 0.0416667 1> + 0.5i 7" {

[ ar 5]]

argl-x + /4

0.5im 2 +0.25log(x) + 0.25r log(x) +
i)

argim - x}J .
2m

34

k=1

Syak
(-1 x* [—D.zs:r(n_x]k - 0.25 [_x . 2'_r{_‘:_]] ]
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.1 zr[ ]
0.5 g[}'r(lE-b—J’r}l](—l]-b—J’rl{}g[ZHDE log

-T+ arg[ ] +argizg)
2 , 2 In
—0.625 7 - 004166677 +0.5i7 |- +
2m
zr|_| EI]
-+ arg . +arg(zg)
0.5im| = + 0.25log(zg) +
2m

5 k
w (=1 [—D.zs:r(:r—zﬂj - 0.25 [—{—"—] z.]] ]z.;"
0.2571
7 log(zo) +; p

Integral representations:

0.5° [

2 e
~0.625 7 - 0.0416667 7~ + 0.25 x log(x) + 0.25 log[ﬁ j eVt .:It]

=

34

2r(3)
(m (154 m)(=1) + mlog(2x0.5) + log =

2 1"[ 5—']
2 1 4
0.5°| = ((15+ 1) (-1)+ log(270.5) + log —

2 "1 1
~0.625 7 — 0.0416667 7 + 0.25 log(m) + 0.25 log[ﬁ J J lﬂg[—] dt]
b 0

! 21
2 4
0.5 g[;r[lE +m)(=1) +rlogi2m 0.5) + log =T

1 5x 15.14
2exp| [} A ax]

2 -1+ logia ‘
—0.625 7 - 0.0416667 7~ + 0.25 ng

i +0.25 rlog(m)
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For x=2.9:
292 (-1/6 m (15 + ) + mlog(2 m * 2.9) + log((2 I['(5/4))/n™(3/4)))

Input:
2T 3
292 m(15+m + rlog(2x < 2.9) + log 2
i
logix) is the natural logarithm
[(x)is the gamma function
Result:
~5.41469. ..
-5.41469....
Alternative representations:
2r(2)
4
292 15+ m)(-1)+mlog(2x2.9) + log -~ =
]

261+ 2))
292[ log58m+lng[ (5] 4 ] —H(15+HJ]
4

2T
292[ (15 + 1) (- 1) + 7 log(2 7 2.9) + log[ ]] =
JT

—_—
e mn
——

2 ¢ -logGi5/4)+logGi1+5/4 ]

292[ lngEBmHng[ rr(15+rrj]

|
| =

34
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212
292 (154 m) (1) + wlog(2x2.9) + log| ——— [[ =
3
2[—1+3]1 1
29% | x mlog(5.8m + log| —— |- — 7 (15+m)
34 6

Series representations:

[1 [zr i] ]

4
2.9%| = (x(15+m) (- 1) + 7 log(272.9) + log| —— || =
6 =

5 k ik
22?_0{4——30] rt :'{i.'nfl

~21.025 7 - 1.40167 7° + 8.41 7 log(5.8 7) + 8.41 log| ————— X
3

R_,ﬂf

21(3)
292 7 (15 + M) (~1) + rlog(2 7 2.9) + log =

~21.0257 - 1.40167 1~ + 16.82i 1° {

ar E]
arg|=x + 3/4
3

16.82ix 2 +8.41log(x) + 8.41 mlog(x) +
k)

arg(s.8mx - x]J
— |+
2m

5k
w (—1F x7k [—B.41:r (5.8 - x)k - 8.41 [_x N z_r{j_]] ]
Z k - for x < 0

k=1
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2, 92[ (m (15 + 1) (- 1) + 7 log(2 7 2.9) + log[

I

-m+ arg T + arg(zg)
~21.0257 - 1.40167 1° + 16.82i n° |- +
2m
zrii]
=7k arg| =t |+ arg(zy)
3
16.82ixm| - : + 8.41 log(zg) + 8.41 wlog(zg) +

2m

5 K
w (1)K [—B.41H(5.BH— zg)k - 8.41 [ﬂ;f—] - z.;.] ]z.;"
2, :

k=1

Integral representations:

?—r[fi]
292 7(15+ 1) (- 1) + 7 log(27 2.9) + log -

JT

2 "o 4
~21.0257 - 1.40167 x° + 8.41 7 log(5.8 ) + 8.41 log[ﬁj e v’?;n]
o 0

2r(3)
292 (154 m) (1) + rlog(2x2.9) + log| — = [ =
3

2 "1 1
~21.025 7 - 1.40167 n° + 8.41 rlog(5.8 1) + 8.41 log[ﬁ J 4 log[?] :It]
o o

zr[f—‘]
4

292 7 (15 + m) (- 1) + rlog(2 7 2.9) + log =

Sx 54

2exp[ u—dx]
2 {=14x) logixn
~21.0257 - 1.40167 7~ + 8.41 log — +8.41 7 log(5.87)
3
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From which, after some calculations:

sqri(sqrt[-(((0.5"2 (-1/6 & (15 + ) + m log(2 7 * 0.5) + log((2 T(5/4))/m (3/4))))))-
(.92 (-1/6 & (15 + 1) + 7 log(2 7 * 2.9) + log((2 T(5/4))/m (3/4)))))])

Input:

|

2r(2)

1
\ I— In::r.5z I— g 7(154m + 1log270.5) + logl T

\
or(s

4

1
2.9% I— - 7(15+ 1) + wlog(27 - 2.9) + lngl

Result:

]

)

logix) is the natural logarithm

[N(x)is the gamma function

1.6240300085530374986265700615390767078372322612322030846419002893

1.62403.... result quite near to the value of the golden ratio 1.618033988749...

All 2<sup>nd</sup> roots of 2.63747:

1.62403 -f‘D:': 1.6240 (real, principal root)

1.62403 '™ = = 1.6240 (real root)
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Alternative representations:

1 21"[5—']
2 4
-0.5 5 m(15+x) + mlog(270.5) + log -
4

& =)
2.9% |- = 7 (15 + ) + mlog(27 2.9) + log = —

)
26(1+3])
~0.5% | rlog(m) + log| ———— |- ~ 7 (15+m |-

5 34 6
o3
292[ 7 log(5.8 1) + log

-b|r-n

1 EE— ]]5
)

292[ 7(15+x) +mlog(2m 2. 9]+lﬂg[
2f—lﬂgG{E,.4]+lu-gG{1+5,.4] 1
‘/[‘/[—D.Ez [:rlﬂg(;rr]+lﬂg[ T3 ]— g;rr(ls +,rr}|]_
-t

2 ~logG(5/4)+logG(1+5/4

e 1

292[ 7 log(5.8 1) + lng[ , ]——;rr(15+;rr]|]]]
L34 6

%)
,.l

1
J[J[—D.Ez[ - (15+Jr]+rrlog(2:r[}5]+log[ ]
34

g =)
2.9° (15 +m) + nlog2n 2.9) + log) — == ||| =

2(D_,,s 1
~0.5%|xlo (m +lo S P (15+ 1) |-

o 2(1}'_1{—' 1
2.9° (7 log(5.87) + lo - —a(l5+m
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Series representations:

. 2r(2

2 4
=057 |--m(15+m +mlog(270.5) + log -

6 34

1 2r(3)
2.92 ——m(l5+m +mlog(272.9) + log =
6 4
1
exp[r‘ i on arg[—x + J[EI.E-S m+1.443337° - 0251 log(m) -
m
2r(3)
8.41 7w log(5.8 1) - 8.66 log v Vx
o 1 k -k 1 2
— (=1 x [— —] =X+ 21.65m+ 1.44333 1 - 0.25r log(m) - 8.41
k! 2/
203\
mlog(5.8 m) - 8.66log for (x eR and x = 0)
o34

5
~0.5° —l.rr|{15+.rr]|+:rlo (270.5) + lo 21"[4] -
) 6 & ) & 34

212
202~ 1015 log(272.9) + 1 4 =
; —E.rr[ +m+rlog(2x2.9) + log 34 =

12

2}

Zp

arg

5
z2r 2 ;
J 21,65 7+1.44333 1% ~0.25 r log(x)-8.41 x log(5.8 ) -8.66 log 3{;] ~5g ]/{zxm
3

374

5
z2r 2 ,
argN 21,65 7+1.44333 x% ~0.25 r log(x)-8.41 = log(5.8 rr]—E.-&Elng[ JL—]] ~Zg ]g{zﬂ“

el

1 e 1 2
E — (=1 [— —] 216574+ 1.44333 7 = 0257 IDS[JT) -
k! 27k

23} )
8.41 1 log(5.8 1) — 8.66 log 1k

34

44



Integral representations:

1 21"[5—']
2 4
-0.5 5 m(15+x) + mlog(270.5) + log -
-

21(3)
297 |-~ x(15+ m) + wlog(272.9) + log| — == |[|| =
HI

‘/[‘/[21.55 7+ 144333 7" - 0257 log(m) - 8.41 mlog(5.8 ) -

2 oo
8.66 lﬂg[ﬁ j e’ :J"T d t]]]
! (1]

5
2| 1 E
-0.5 5 m(15+m +mlog(2x0.5) +log
5_'
292[ (15+m) +mlog(2m2. 9]+l{}g[ : ]]]]_

‘/‘/2155}?+144333H - 0.257log(m) - 841 mlog(5.6x) -

ol (4t
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of 1 Zr(f}]
-0.5 5 (15 + ) + mlog(270.5) + log
o4

292[ ; (15 + ) + mlog(2m2.9) + log[zrg]]]]] =

21.65 7 + 1.44333 1~ — 0.25 7 log(n) - 8.41 7 log(5.8 1) -

z[j“ N dt+ 3 {.:c]].ic
+
8.66 log

We have that:

2
(am)® {—% + ‘3% log 2}

0.572 [(-Pi*2)/12+(3Pi)/4 In(2)]

Input:
0.5° ﬁ+3—nlu|{2
STty

logix) is the natural logarithm

Result:
0.202681. ..

0.202681....

Alternative representations:

Sz[znlogrm H_Z]

0.5° ul = (2) (3
S5l-—+-lo = -
15 F g 08 eT) 4 12
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0.5 ﬁ+llﬂ (2)(3m) =05 2 log(a) log,(2) ﬁ
P T T =R | OB 089 =

0.5° ﬁ+llo (2)(3m) | = 0.5 6 coth 1(3) i
o BT TIE T 12

Series representations:

o1 2-
0.5% [— — + —log(2) (3 rr]] = -0.0208333 1° + 0.375in° {MJ +
12 4 2

o _lk 2 k .-k
D.lB?EHng(x]—D.IB?EHZ( V@1 X o x<0

k=1 k

2

0.5 - 1l (2)(3m)
S5 l-—+-1lo =
12 4 8 g

~0.0208333 1 + 0.375i 1~

-+ arg[ i] +arg(zg)
2m *

(- ¥ (2 - z9)* 25

o
0.1875 7 log(3g) - 0.1875 7 )

k=1 K
0.5 us = (2)(3 1)
5|-—+ —1lo =
12 4 8 a
2 arg(2 — zp) 1
-0.0208333 7" + 0.1875 7 {Z—J log[z—] +0.1875 mlogizy) +
T 0

-k
¥(2- 29" 25

k

2
D.lB?EH[MJ
T

(=1
lﬂg(zu]—D.lﬂ?EnZ( ]
k=1
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Integral representations:

o @1 2
057 = E + ; ng[ZJ (3m|=-0.0208333 7" + 0.1875 R’j ?dt
1

ids

0.09375 f oty T(=5)° T(1 + 5)

2 1
0.57 |- — + —log(2) (37 | = -0.0208333 74
12 4 i ooty Il-25)

i

2.972 [(-Pi*2)/12+(3Pi)/4 In(2)]

Input:
2.9% —+3—lo (2)
4 08

logix) is the natural logarithm

Result:
6.81818. ..

6.81818...

Alternative representations:

292[ —+—log(2j 3;:;] 292[3HIDE _”_2]

4 12

2.9 ~ = (2) (3 20%(2 11 (@) log (2 ul
9 l-—+—-1lo =29 — xlogia)lo - —
12 4 s Em 4" §l0) 108q(2) 12

~ o1 6 -1 s
2.9% [_ o + 2 log(2) (3 :rj] =2.9° [; meoth *(3) - —]

12
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Series representations:

2_
29%|-— + - log(Z] (3 rr]] = -0.700833 " + 12.615i 7" Frg;—xw +
KB

© 1 (2 ek ek
5.3D?5:rlog(x}—6.3[}?5;rzi Y @-X) X o x<0

k=1 k

2.9° - 5 (2)(3m)
97 l-— 4+ —lo =
12 4 3 a

—0.700833 1> + 12.615i 1~

-T+ arg[ i] + arg(zg)
B 2m *

o _1k 2z .F:z—k
5.30?5;r|og(z.]}—5.30?5n2': L (2= %) %o

k=1 k
~ 1
2. —— + —log(2)(3 =
92[ 5+ 7 108 m]
2 arg(2 - zg) 1
—-0.700833 7" + 6.3075 {E—J lﬂg[—] + 6.3075 mlogizg) +
i3 Z0

¥ (2 - 20)% zp"

k

2- — (=
6.3075 1 {MJ log(zo) - 6.30757 ) ':
2x =

Integral representations:

1 5 21
29%|-— + ; 10g(2) (3m) | = -0.700833 7 +6.3D?5:rj Cdt
1

3.15375 J'iwﬂf I(-5)*T(1+5)
sicoty  T(1-35)

ids

1
2.9% |- — + —log(2) (3m | = -0.700833 2" +
12 4 i
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From which:

sqrt((((1+0.9568666373)[(((2.9°2 [(-Pir2)/12+(3Pi)/4 In(2)]))) * (((0.5°2 [(-
Pin2)/12+(3Pi)/4 In)D)D))

where 0.9568666373 is the value of the following Rogers-Ramanujan continued
fraction:

1- — =~ (0.9568666373

Input interpretation:

;r.'z 3m 2 7'2 3m
(1+ 0.95686063273) 2.92 —=— + —log(2) ||]0.57 | = — + — log(2)
12 4 12 4

logix) is the natural logarithm
Result:
1.64445. ..
2
1.64445....={(2) = ’% = 1.644934 ...

All 2<sup>nd</sup> roots of 2.70422:

1.64445 ¢” = 1.6445 (real principal root)

1.64445 ¢' ™ ~ —1.6445 (real root)
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Alternative representations:

(1+ 0.956867)|2.9 ~ 1 (3m log(2 0.5° ! (3m) log(2
+ . . _-_— 4 — ] . -_— 4 — 0 —_
' : 12 4 708l 12 4 7108l

3xlog (2) 2V
J1.9553? 0.5° z.ﬁ[i_ —]
' 4 12

1 o =
(14+0.956867)[2.9° |- — + — (3m log(2) ||| 0.5* |- — +
12 4 2

#

6 a°
JI.QSE-B? 0.5° 2.92[—:rcnth‘1(3;- —
: 4 12

(1+0.956867)(2 ~ 2 (3m log(2 0 52 = (3m log(2
+0. G |-— 4+~ 0 S5-—+ — ) =
’ : 12 4 7082 12 4 7082

3 7
J 1.95687 - 0.5 2.92[;;1[05(&] log,,(2) - E]

Series representations:

(1 + 0.956867) | 2.9° ﬁ+l(3 log(2) || 0.5% i-#llig log(2)|| =
: ' L il TR Ll || Rl PR i |

o l
V-1+00285716 7% (- 9 log(2))* Z[ 2 ](- 1+0.0285716 7" (7 - 9 log(2))*)

: )
k=0
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(1+ 0.956867) | 2.9° H—2+l(3 log(2) || 0.5% H—2+l(3 log(2)|| =
: ' NET [Tt g B0 | =+ g BmieeE =

V=1+0.0285716 2 (x - 9 Iog(2))?
o (=1 (-1 +0.0285716 7% (x - 9 log(2))*) ¥ (- éh

2 X

k=0

(1 + 0.956867) | 2.9° ﬁ+l(3 log(2) ||| 0.5% ﬁ+l(3 log(2) || =
: ' NET Tt g BmIos@)|Os | mp g BmieElE ] =

arg(2 — x) Sl D P
0.0285716 7 |7 - 9|2 {—J L -
J b [:r 9[ i Py + log(x) Z X

k=1

Integral representations:

(1+0.956867) | 2.9° H—2+l(3 log(2) || 0.5% H—2+l(3 log(2) || =
: ' il TR L | | Rl PR S i |

5 21 2
0.0285716x [Ir—'? —.:.H]
1t

(1+0.956867) | 2.9° H—2+l(3 log(2) || 0.5% H—2+l(3 log(2) || =
: ' il TR Ll | | Rl PR S i |

.. 2 2
0.0285716 [;‘ 72— 45 j‘;ﬁf}rﬂ‘—ﬁri'ﬂ—”%l :Is]
- -5

E-E.
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From:

(24242 x8) oe 11 TP 1 m;
V = = —1 sp+1_ "7 __ P
7207 R +ZPI( = Ty

2
+ Z(_I)QSP_HRPX{ r_1 +1m”} (2.19)
AP

" 890RS T 26R!

For:
non-interacting massive particle of spin s, and mass m,,
Spin=1/2,

Particle | Mass (TeV) ‘ (—1)2spt )np

ipdpiper | 276 | -24

-(2+2+2*8) | (720Pi*x"6)-(24/(8Pi))*[(L/(90x"6) — ((2.76)"2)/(6x"4))]-24*[(-
71(720x76)+((2.76)"2)/(12x"4))]

Input:

2+2+2x8 24

7207 x° 8

1 2.76% 2 7 2.76°
- - - +
gox® 6t 720x%  12x%

Result:
gL _ 12696
1 (mﬁ' P ] 24[13.5345 7 ]
367 x° T x? 720 x®
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Plots:

¥
—ﬂl&ﬂ]&ﬂ&%d# 0.05 0.10 0.15

= 7000
= 7500 (% from -0.2 to 0.2)

— 5000
R I ~ 8500
Y ~9000

~9500

204
1040

=

/q_'g'_ T x from -0.9 to 0.9)

/

Alternate forms:

(=T — R — I — |

0.213881 - 14.0228 x*
o

X

4.4636 (3.14159 x* - 0.0479167)
L+]

X

7929.72x% — 427+ 11
180 7 x®

Partial fraction expansion:

427 -11 14.0228

180 7 x® x*
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Expanded form:

11 7 14.0228
- + -

1807 x® 30x° x*
Roots:
X = -0.1235
X = 0.1235

Properties as a real function:
Domain

ixeR:x+0}

Range

(¥ eR:y = (2590035913944 — 31080430967 328 1 +
124321723 869312 1" — 165762298 4924167 ) /
(1181640625 7 — 9023437500 1~ + 172265625007 )}

Parity
EVEDN
R is the set of real numbers
Derivative:
1 2,762
d| 242428 255 Ef) 9y 7 2.76%
== — — — + —
dx 720 & x° 8 720 x%  12x*

56.0013 x° - 1.28329
7

X
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Indefinite integral:

3( 1 1.2.696]
b A 7 0.6348
- —24|- + - dx =
. n 720 x® x* 36w x°
4.67427 x* - 0.0427762 -
CI (ant
XE
Global minima:
1 2.76%
2+2+2-8 255 " o 2.76°

ming -
{ 7207 x5 8

]_24[_ 7

+
720 x®

12 x*

)-

2430850583234 918645426565565575 839210188800 (4 7 - 1,'|3

9165 423 189 346 859 202 789 669 808 161 240667 (11 - 421)* &

1 2092750755523 (427 - 11)

2.76°

372 691195723047 - 1)
2,762
. 2+2+2.8 24 mﬁ—ﬁf] 7
mm{— - =24 |- +
7207 x5 8 720 x®

12 x*

)-

2430850583234 918645426565565575 839210188800 (4 7 - 1,'|3

9165 423 189 346 859 202 789 669 808 161 240667 (11 - 421)* &

1 2092750755523 (427 - 11)
3727 691195723047~ 1)

dt X =

Global minima:

2.76%

1 2.76%
242428 24(mxf' " ed ] 7
mm{— - ~ 24| - +
720 7 x® 8 720 x®
at x = =0.15126

12 x4

]} ~ -8930.1

1 2.76%
, { 2+2+2 8 24(mxf' " it ] 0t 7 2.76°
min; — - - -
720 7 x® 8 720x®  12x*
at x = 0.15126
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7 0.6348 ] 1

+ -
720 x® x* 367 x8

Alternative representations:

1 762
24242 8 [gﬂxﬁ—ﬁflz“ 24[ 7 2.?5"*]

+
720 1 x° 8 720x®  12x*

b2

2,762 1
24(- ot T o0 ) 0s 2.76* 7 20
1440° 12x*  720x%) 129600°x®
1 2,762

24242 8 [me. = o r J24 s 7 2.76%
- - - + —
7201 x° 8 720x®  12x*

2,762 1
—24 [— ot T gﬂxﬁ] o 2.76° 7 20
-8ilog(-1) 12x*  720x° 720i log(-1) x®
1 2.76%
2+24+2-8 [Ehl]_rf' ~ 6x* ]24 24[ 7 2.?52]
- - - - + —_—
720 7 x° 8 720x®  12x*
2,762 1
_24 [_ 6t * Qﬂ.r'f'] _oa [2-?52 - 7 ]_ 20
gcos (-1 12x*  720x%) 720cos l(-1)x®
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Series representations:

1 76°
242428 (gﬂxﬁ"af]z" 24[ 7 2.'?62]

ba

720x®  12x*
— =1 co (=107
15 2352(0 00100279 - 0.0625 x* - 0.0153154 33 — +x2yE, ]

142k
£6 5 (=15
Z&:u 142k

- +
720 7 x° 8

o]
=i
o]

1 2.76%
24242 8 [mxf- ~ et J24 24[ 7 2.?52]
—_ —_ —_ —_ + —
720 7 x° 8 720x% 12x%

[D.?EZZ [— 0.0160447 + x* + 1.0502

—0.00097629 - 25* + 0.186667 57121 +

-2k [

fel
Z ¥ 1195
h01+2k

(0.0637456 - 25" — 12,1882 5?121"}::3}]]/

119572% (0.4 (-57121)* - 0.00209205 (-25)) ]

6 o B
[x :E: 0.5 +k

k=0

1 2,762
242428 |pm — e )2 ) 7 2.76%
- - - - + =
720 7 x° 8 720x®  12x%

—[[15.2352 [D.DD4D1118 ~0.25x% -

R 1 2 1
0.0153154 Z[— —] [ + + ] +
= 4 1+2k 1+4k 3+4k

xzi[ zlt] [1+2k 1+24k+3+14k]]]/

k=0

R | 1 2 1
DY everitvortveor)
e 4 1+2k 1+4k 3+4k
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Integral representations:

1 2.76%
24+2+2 8 [mxﬁ ~ et J24 2 7 2.76°
- - - - + —
720 7 x° B 720x%  12x%

2 e 1 2 fee_1
15.2352 (0.00200559 - 0.125 x” - 0.0153154 [ — dt + x* [*— dt)

6 [fen_1
X — dt
JO 1412

1 2.76%
2+2+2 8 (gmf- ~ 6t ]24 24[ 7 2.?52]
- - - - + —
7207 x5 8 720 x%  12x%
15.2352

x© jt"l-\" 1-t2 dt

-1 .
[0.001002?9 — 0.0625x° - 0.0153154j N1t dt+ xzj
0

0

1'\,' 1-t dt]

1 2.76%
2+2+2 8 (m_rﬁ ~ 6x* ]24 24[ 7 2.?62]
- - - - + —
7207 x° 8 720x®  12x%

15.2352(0.00200559 - 0.125 x* - 0.0153154 joﬂ%*” dt + x* joﬂ%*” dt)

& oo S0
X — d't
b= ¢

From:
3 1 1.26%6
1 w0l A ] 24[0.5343 7 ]
367 x° T x? 720 x&
For x=0.1235:
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-(3 (1/(90 0.1235"6) - 1.2696/0.1235"4))/r - 24 (-7/(720 0.1235"6) +
0.6348/0.1235"4) - 1/(36 1 0.123576)

Input interpretation:

( 1 _ 1.26%6 ]
_ T\on 0a235°  pazsst) 04 [_ 7 . 0.6348 ] B 1
n 720~ 0.1235° 0.1235%) 367 0.1235°
Result:
0.418882. .
0.418882....
Alternative representations:
[ 1 _ 1.26%96 )
_Tle00aamst  oamst) [_ 7 . 0.6348 ]_ 1 _
T 720  0.1235° 0.1235%) 3670.1235°
[_ 1.2696 + 1 ]
_ TV oaasst T sooaasst) [ 0.6348 7 ]_ 1 _
180° 0.1235* 720 0.1235°) 6480°0.1235°
4.726
271.199 - ——
3 ( 1 _ 1.2656 )
_Tle00123°  oamst) [_ 7 . 0.6348 ] B 1 _
T 720 - 0.1235° 0.1235%) 3670.1235°
[_ 1.2606 + 1 )
B 0.1235% " 90 0.1235%) ” [ 0.6348 B 7 ]_
cos 1(=1) 0.1235% 720 0.1235°
1 850.681
=271.199 - ——
36 cos 1(-1)0.1235° cos 1—1)
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[ 1 1.26%6 ]

B 00.0.1235% 012354 Coa [_ 7 N 0.5348]_ 1 B
g 720 - 0.1235°  0.1235%) 3670.1235°
[_ 1.26%96 1 ]
B 0.1235% 90 0.1235° _24[0.5348 ~ 7 ]_ 1
2 E(0) 0.1235%* 720 0.1235%°/) 72 E(0)0.1235°
425.34
271.199 —
E(D)

Series representations:

1 1.26%96
B [EH] 0.1235°  0.12354 ] oa [_ 7 N 0.6348 ] B 1 B
m 720 - 0.1235° 0.1235%) 3670.1235°
212.67
271.199 - —
Z:v (=1*
=0 142k
1 1.26%6
oo 0.1235° 012354 ] oa [_ 7 N 0.6348 ] - 1 B
big 720 - 0.1235° 0.1235%) 3670.1235°
425.34
271.199 — -
D
k=1 [Zk]
k
1 1.26%6
[91:- 0.1235°  0.1235% ] _oa [_ 7 N 0.6348 ] - 1 B
m 720 - 0.1235° 0.1235%) 3670.1235°
850.681

271.199 -

w275 (—6450k)
Zk:ﬂ

(%)
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Integral representations:

[ 1 1.26096 ]

_~ V90 0.1235° 01235 oa (_ 7 N 0.6348 ] B 1 B
big 720 - 0.1235° 0.1235%) 3670.1235°
425.34
271.199 - —
Jm 1 dt
0 1+:2
1 1.2606
~ [90 0.1235% 012354 ] oa (_ 7 N 0.6348 ] ) 1 B
big 720 - 0.1235° 0.1235%) 36r70.1235°
212.67
271.199 —
Jiv1-¢* de
1 1.26%96
~ [90 0.1235%  0.1235% ] oa (_ 7 N 0.6348 ] ) 1 B
m 720 - 0.1235° 0.1235%) 3670.1235°
425.34
271.199 — P
—
JO ] Jt
From which:

(3+0.9568666373)((-(3 (1/(90 0.1235"6) - 1.2696/0.1235°4))/x - 24 (-7/(720
0.1235%6) + 0.6348/0.1235"4) - 1/(36 & 0.123576))))

where 0.9568666373 is the value of the following Rogers-Ramanujan continued
fraction:

© Sl S 09568666373
\/((0—1]\/5—(9+1 1_+_e—_37r
4+ ———
1+~
[+..
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Input interpretation:

(3 + 0.9568066373)
[ 1 1.2696

3 90..0,1235% 0.12354] Coa [_ 7 N 0.6348 ]_ 1
720 0.1235° 0.1235%) 367 .0.1235°

i

Result:
1.65745879992424260687080096694962802855148665700774003 18856203198

1.65745879..... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G1o1 /5)3 = 1164.2696 i.e. 1.65578...

Alternative representations:

(3 + 0.956867)
3[ 1 _ 1.26%6 ]
_T\so0a25°  oazsst) [_ 7 N 0.6348 ]_ 1 _
by 720 - 0.1235°  0.1235%) 3670.1235°
(_ 1.26596 + 1 ] 0.6348 .
4 f .
3.05687 | - 0.1235 90 0.1235° ) 24 [ ~ ]_

180° 0.1235% 720 0.1235°

4.726
m = 3.95687 [2?1.19‘9 - T]

(3 + 0.956867)
( 1 _ 1.2696]
_\so0ams®  oamst) [_ 7 . 0.6348 ]_ 1 _
n 720 0.1235° 0.1235%) 3670.1235°
(= 3wt * 700135 0.6348 7
4 6 X
3.05687 | - 0.1235 90 0.1235° ) 24 [ ~ ]_
cos 1i=1) 0.1235% 720 0.1235°

1 850.681

= 3.05687|271.199 - ——

36 cos 1(-1)0.1235° cos 1(=1)
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(3 + 0.956867)
( 1 1.2696 ]

~ “\o0 0.1235° — p.1235% o4 [_ 7 N 0.6348 ]_ 1
T 720 0.1235° 0.1235%) 3670.1235°
[ 1.26%6 + 1 ] 6
- 3 3 0.6348 7
3.95687 | - 0.1235 90 01235°) . [ B ]_
2 E(0) 0.1235% 720 - 0.1235°

1
72 E(0) 0.1235°

425,34
= 3.95687 [2’?1.199 = ]
E(D)

Series representations:

(3 + 0.956867)

[ 1 a 1.2.696]
AL 0.1235% 012354 oa [_ 7 N 0.6348 ]_ 1
by 720 - 0.1235° 0.1235%) 3670.1235°
841.508
10731 - ————
Z;J (=1
=0 1+2k
(3 + 0.956867)
[ 1 a 1.2.696]
_ oo 0.1235% 012354 y [_ 7 N 0.6348 ]_ 1
n 720 0.1235° 0.1235%) 3670.1235°
1683.02
1073.1 - -
oo 2K
“1+ )~ [M)
k
(3 + 0.956867)
[ 1 a 1.2.696]
_ oo 0.1235% 012354 y [_ 7 N 0.6348 ]_ 1
n 720 0.1235° 0.1235%) 3670.1235°
3366.03

1073.1 - o 276450k

k
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Integral representations:

(3 + 0.956867)
[ 1 1.2696 ]

_“lo0 01235° ~ 0235t/ 04 [_ 7 . 0.6348 ]_ 1
T 720 0.1235° 0.1235%) 3670.1235°
1683.02
1073.1 - T
JO 1+J:"2 at
(3 + 0.956867)
3[ 1 _ 1.26%6 ]
7190 01235°  0.1235* s [_ 7 . 0.6348 ]_ 1
T 720 0.1235° 0.1235%) 3670.1235°
841.508
1073.1 - ———
j")l-w.," 1-t2 dt
(3 + 0.956867)
( 1 _ 1.2.696)
~ “\o0 0.1235°  p.235* Coa [_ 7 N 0.6348 ]_ 1
n 720 0.1235° 0.1235%) 3670.1235°
1683.02
1073.1 - ——
\L)NSLI'HI:I dt
I
With regard the global minima:
1 2,762
242428 2(5pF-2F) 7 276
mm{— - - 24| - + } = —8930.1
7207 x 8 720x%  12x*
at x = =0.15126

We have that:

-1/372 sqrt((2092750755523 (42 7 - 11))/(6911957230 (4 7 - 1))
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Input:

1 2092750755523 (427 - 11)
372 6911957230 (47~ 1)

Decimal approximation:
~0.151256517156642996010451527470557054387252430352248057534918833

X =-0.151256517156

Property:

1 2092750755523 (-11 +42m) |
- is a transcendental number
372 H911957230 (=1 +4m)

Series representations:

1 2002750755523 (42 - 11)

372 6911957230 (47~ 1)
1 2092750755523 (-11+ 42 m)
- =14+
372 6911957230 (-1 +4m)

&

Z[ L 2092750755523 (=11 + 42 m) ]—k i
-1+
6911957230(-1+4m) k

k=0

1 2002750755523 (427 - 11)

3727 6911957230 (47 - 1)
1 2092750755523 (=11 + 42 1)
-— [ =14+
372 6911957230 (-1+4m)

- = \-k
o (=1 [—l+ 2092750755523 (~11442 J] [
6911957 230 (-144 1)

k!

1
_z-jk

k=0
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1 JEDQ‘E?SD?SSSEB (427 - 11) -1
- J:

372

691195723047 -1)
k(1) (2002750755523( 11442z _ \K -k
1 @ (=17 - z-]k[ 6911957230 (-1+4 1) 20] %o
—— 'z Z
372 ol k!

{-2 + 2 + 2 8)/(720 n* -0.151256517156"6) - (24 (1/(90 *-0.151256517156"6) -

2.7672/(6 *-0.151256517156"4)))/(8 ) - 24 (-7/(720 *-0.15125651715676) +
2.7672/(12 *-0.151256517156"4))}

Input interpretation:

2+24+2x8
T20m=(-1 0.151256517156°
24[ 1 . 2.76% 4)
90.(-1)-0.151256517156 6(-1)~0.151256517156
8B
7 2.76%
24| - +
720 (—1)~0.151256517156° 12+ (-1)~ 0.151256517156%

Result:
8030.13...
8930.13...
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Alternative representations:

242428
T20mi-1) 0.1512565171560000°
[ 1 B 2767
90(-1) 0.1512565171560000°  6(-1) 0.1512565171560000%
8
7 2.76%
24 + =
?ZD 1) 0.1512565171560000° 12 (-1 0.1512565171560000%
Y [ 2.76% 7 ]
12 0. 15125551?155[}[}[}[}4 ?ZD 0.1512565171560000°
[ _2.76° . 1
—60.1512565171560000° 90 0.1512565171560000" ~
1440
20

129 600 ° 0.1512565171560000°

242428
T20mi-1) 0.1512565171560000°
4( 1 B 2.76%
90(-1)0.1512565171560000°  6(-1) 0.1512565171560000%
8
[ 7 2.76° ]
+ =
-1 0.1512565171560000° 12 (-1 0.1512565171560000%
[ 2.76% 7 ]
12 - 0. 15125551?155[}[}[}[}4 ?ZD 0.1512565171560000°
[ _2.76% L 1
~ -6.0.1512565171560000* 90 0.1512565171560000° ~
8ilog(-1)
20

720 log(-1)0.1512565 171560000°
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242428
720 & (- 1) 0.1512565171560000°

[ 1 a 2.76%
90(-1)0.1512565171560000°  6(-1) 0.1512565171560000%
8
7 2.76%
24 |- + =
720(=1) 0.1512565171560000° 12 (-1 0.1512565171560000%
24 2.76% 7 ]
12 - 0.1512565171560000% 720 - 0.1512565171560000°
24[ _2.76° - 1 _
—6.0.151256517 1560000 90 0.1512565171560000° /
gcos 1(-1)
20

720 cos 1(-1) 0.1512565171560000°

Series representations:

2+24+2<8
T20mi-1) 0.1512565171560000°
[ 1 a 2.76%
90(-1)0.1512565171560000°  6(-1) 0.1512565171560000%
8
7 2.76%
24 |- + =
720(-1)0.1512565171560000° 12(-1)0.1512565171560000%
543.384
9521'99_—;:
Z:: -1
=0 142k
2+24+2<8
T20mi-1) 0.1512565171560000°
[ 1 a 2.76%
00(-1)0.1512565171560000°%  &(-1)0.1512565171560000"
8B
7 2.76%
24| - + =
T200(-1) 0.1512565171560000° 12 -1 0.1512565171560000%
1086.77
0621.99 -

. k
—1+ZIc=1 [jj—k)

k
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2+2+2-8

7207 (-1)0.1512565 171560000°
[ 1 B 2.76%
90(-1)0.1512565171560000°  6(-1) 0.1512565171560000%

8
7 2.76% ]

24 | - +
[ 720(=1) 0.1512565171560000° 12 (-1 0.1512565171560000%
2173.54
0621.99 — o
Z:\ 27 {=6+50K)
=0 [3k]

k

Integral representations:

2+2+2-8
F20m(=1) 0.1512565171560000°
[ 1 _ 2.76%
90(-1)0.1512565171560000°  6(-1; 0.1512565171560000*
B
7 2.76°
24 | - + =
T200(-1) 0.1512565171560000% 12 -1 0.1512565171560000%
1086.77
0621.99 - — 1 .
o —zdt
14t
2+2+2-8
F20m(=1) 0.1512565171560000°
[ 1 _ 2.76%
90(-1)0.1512565171560000°  6(-1) 0.1512565171560000*
B
7 2.76°
24 | - + =
720(=1) 0.1512565171560000° 12 (-1) 0.1512565171560000%
543.384
0621.99 —

J;l'\'l 1-t2 dt

70



2+2+2<8

T20mi-1) 0.1512565171560000°
1 2.76%

24[%{—1'015125651715600006 CB(-1) 7 *

V0. ; {-1) 0.151256517 1560000

8
7 2.76°
24| - + =
720(=1) 0.1512565171560000% 12(-1) 0.1512565171560000%

1086.77
062199 - —
o S LD
L) T dt

From the right-hand side of the below expression

1 2.76%
2r2+2 8 Xz -T5) 7 276 }
- - + =
720 7 x° 8w 720x% 12x*
2430850583 234 918 645426 565 565575 839210188 800 (4 7 - 1)°

9165423 189346 859 202 789 669 808 161 240667 (11 — 42x)°

min{— — 24

1 2092750755523 (427 - 11)
372° 6911957230(4 7~ 1)

we obtain:

-(2.43085058e+43 (4 1 - 1)"3)/(9.16542318e+37 (11 - 42 1)*2 1)

Input interpretation:

2.43085058  10¥ (47 - 1)°
0.16542318  10°7 (11 - 427 ¢

Result:
—~8030.1296. ..

-8930.1296....
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From which:

[-(2 + 2 + 2*8)/(720 m* -0.1512565176) - (24(1/(90 *-0.151256517"6) - 2.76°2/(6
*-0.15125651774)))/(87) - 24(-7/(720 *-0.15125651776) + 2.7672/(12 *-
0.151256517/4))]-(6"3+8"3)-10

Input interpretation:

24[ 1 B 276 ]
2+2+2x8 90.(-17-0.151256517"  6.(-1j-0.151256517%
T20m=<i(-1) 0.151256517° B
7 2.76° 4
24 |- - -6 +
720 (=1) 0.151256517° 12 (=1) 0.151256517%
8°)-10
Result:
8192.13...

8192.13....= 8192

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.

The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2%) i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)
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Alternative representations:

4[ 1 B 2767 ]
2+2+2x8 80(-1)0.151257%  6(-1)0.151257%
7207 (-1)0.151257° 8
7 2.76%
24[— + ]—[63+83]—1D=
720(-1)0.151257° 12(-1)0.151257% '
1 A 2.76% 7
~10-6" -8 -24]|- S -
12 0.151257* 720 - 0.151257°
( -2.76% L 1 ]
-6 0151257 90 0151257° ) 20
1440° 129600°0.151257°
4[ 1 B 2,762 ]
242428 80(-1)0.151257%  6(-1)0.151257%
7207 (-1)0.151257° 8
7 2.76%
24 | - + ~(6°+8°)-10=
720(-1)0.151257% 12(-1)0.151257* :
: s 2.76 7
~10-6" -8 -24|- _— -
12 - 0.151257* 720 - 0.151257°
_2.76% 1
~ 4 [—6 0151257 T 0 0.15125?‘5] ~ 20
8ilog(-1) 7201 log(-1) 0.151257°
4( 1 _ 2 762 ]
2+2+2-8 80(-130.151257%  £¢-1j0.151257*
7207 (-1)0.151257° 8
7 2.76%
24[— + ]—[53+331—1D=
720(-1)0.151257° 12(-1)0.151257* :
2 3 2.76% 7
~10-6" -8 -24|- S _
12 0.151257* 720 - 0.151257°
_2.76% 1
4(—6 0151257 | %0 0.15125?‘5] o 20
8cos 1(-1) 720 cos 1(-1)0.151257°
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Series representations:

24242 8 N omes - 21 =)
(=110.15125 6({=110.15125
7207 (~1)0.151257° 8 -
e 7 N 2.76° )
720(-1)0.151257° 12(-1)0.151257%
543.384

(6° +8°) - 10 = 8883.99 - ————

I
=0 1+2k

4 [ 1 a 2.76% ]
2+24+2-8 90(-130.151257°  6(-1)0.151257*

7207 (-1)0.151257° B

” [ 7 2.76° ]
- + -
720(-1)0.151257° 12(-1)0.151257*
1086.77

(6° +8%) - 10 = 8883.99 - p

| 14 ) ony
k=1

(%)

24242 8 Homes - 21 =)
(=130.15125 6(=110.15125
7207 (~1)0.151257° 8 -
e 7 N 2.76° )
720(-1)0.151257° 12(-1)0.151257%
2173.54

(6% +8%) - 10 = 8883.99 - n
' o 27 {—6450K)

-0 [Skk]
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Integral representations:

4 [ 1 a 2767 ]
24+42+2-8 80(-170.151257"  6(-1j0.151257%
7207 (-1)0.151257° 8
9a 7 2.76°
- + -
720(-1)0.151257® 12(-1)0.151257*

3 3 1086.77
(6" +8)~10=8883.99 - —————

o1
dt
Jo 14¢2

24242 8 4[91} 1 . 2z ;.-4]
(=130.15125 6{-110.15125
7207 (-1)0.151257° 8m -
i [_ 7 N 2.76° ] )
720(-1)0.151257° 12(-1)0.151257%
543.384

(6% +8%) - 10 = 8883.99 -

Ll-d 1-t2 dt

242428 4[9&;_130115125?‘5 _6{—1121.;!?;.5;12.5}'4]
7207 (~1)0.151257° 8 -
e 7 N 2.76° )
720(-1)0.151257° 12(-1)0.151257%

1086.77

(6° +8) - 10 = 8883.99 - ——
' LNM.:H
t
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From the indefinite integral:

1 1.26%6
3(90_&56 o ] 7 0.6348 1
- - 24|- + - dx =
. m 720 x® x4 367 x°

integral(-(3 (1/(90 x"6) - 1.2696/x"4))/n - 24 (-7/(720 x"6) + 0.6348/x"4) - 1/(36
x"6)) dx

Indefinite integral:

1 1.26%6
3(91]_&:6 - ) 7 0.6348 1
- - 24 [- + ] - dx =
. m 720 x® x* 367 x®

4.67427 x* - 0.0427762
5

X

Plots of the integral:

| 1500 |
| 1000 |
| ;™
| 500 | f \‘xx ) e
| | | h (¥ from =0.2 to 0.2)
f— T | x
=02 01 [ a1 0.2
.. | 500} |
R |
~' 1000 |
1500 | |
¥
200 | \
(1 %
10|\ )
[ e (x from =1.2to0 1.2)
——— ‘ == x
1.0 o | 0.5 0
e 104 |
llu 1
op |
1
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Alternate forms of the integral:

4.67427 (x - 0.095663) (x + 0.095663)
5

X

0.0427762 — 4.67427 x>
N 5

X

Partial fraction expansion:

4.67427 0.0427762

3 XE

X

Alternate form assuming x is real:

0.0427762 4.67427
= + +0
x° x3

For x=0.2:
(((4.67427 * 0.2"°2 - 0.0427762)/0.2"5)) + (((4.67427 * 1.2"2 - 0.0427762)/1.2"\5))

Input interpretation:

4.67427 < 0.2 - 0.0427762  4.67427 - 1.2° - 0.0427762
+

0.2° 1.27

Result:
453.29595156571502057613168724279835390946502057613168724279835390

453.2959515....
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From which:

1/7(((((4.67427 * 0.272 - 0.0427762)/0.2°5)) + (((4.67427 * 1.22 -
0.0427762)/1.2"5)) -5-(((V(10-2Y5) -2)((V5-1)))))

Where ((N(10-2V5) -2)A(V5-1))) =«

Input interpretation:

1| 4.67427 - 0.2% - 0.0427762

+

7 0.2°
467427+ 1.2% - 0.0427762 Y10-245 -2
1.2° V5 -1
Result:
64.0017...

64.0017.... ~ 64 = 8

27*1/7(((((4.67427 * 0.2°2 - 0.0427762)/0.2/5)) + (((4.67427 * 1.2"2 -
0.0427762)/1.275)) -5-(((N(10-2V5) -2)/(N5-1))))))+1

Input interpretation:

1| 4.67427 - 0.2° - 0.0427762

+

0.2°
4.67427 -~ 1.2% - 0.0427762 Y10-2+5 -2 .
—0- +
1.2° V5 -1
Result:
1729.05...
1729.05....

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8> * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)
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[27*L/7(((((4.67427 * 0.272 - 0.0427762)/0.2°5)) + (((4.67427 * 1.22 -
0.0427762)/1.25)) -5-(((V(10-2N5) -2)U(V5-1))))))+1]*1/15

Input interpretation:

[ 1| 4.67427 - 0.2% - 0.0427762
27w — +
7 0.2°
4.67427 -~ 1.2% = 0.0427762 : V10-2vs5 -2 1~ s
-3- +

1.2° V5 -1 |
Result:
1.64382...

2
1.64382....=((2)= T =1.644934..

o=

From the derivative:

1 2.76%
d| 2+42+2.8 24 m&-—ﬁ,ﬁ] 24[ 7 2.?52]]

dx 720 7 x° 8 720x%  12x*

56.0913 x° - 1.28329

-

1

d/AX(-(2 + 2 + 2x8)/(720 1 x76) - (24 (1/(90 X"6) - 2.76°2/(6 x"4)))/(8 ) - 24 (-
7/(720 X"6) + 2.7672/(12 x*4))) = (56.0913 X2 - 1.28329)/x"7

Input interpretation:

1 2.762
ol 242428 25757 o
ax 720 1 x° 8

7 2.?52]
- + =
720x%  12x%

56.0913 x° - 1.28329

-

1
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Result:

56.0913 x° — 1.28329  56.0913 x° — 1.28329

x7 x’

Plot:

140000 |

30000 |

0.2 0.4 0.6

100000 |

Alternate forms assuming X is real:

0.245293
X=—7"
X
1.28329 56.0913 1.28329 56.0913
- —_— : +0=- - + - +0
X X X X

Alternate form:

56.0913 (x - 0.151257) (x + 0.151257) 5600913 (x - 0.151257) (x + 0.151257)

x’ x7

Alternate form assuming x is positive:

X = 049527

Expanded form:

56.0913 1.28329 56.0913  1.28329

x° x’ x° x’
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Solutions:

X = —-0.49527

X = 0.49527

0.49527

(56.0913 * 0.49527/2 - 1.28329)/0.49527"7

Input interpretation:

56.0913 ~ 0.49527% — 1.28329
0.495277

Result:
1706.72300173908063065838783095920601480117360054483045688014018818

1706.723001739....

From which:

(56.0913 * 0.495272 - 1.28329)/0.49527/7 + 21+golden ratio - ((((V(10-2V5) -
2)N(N5-1))))

Input interpretation:

56.0913 - 0.49527° — 1.28329 oy Vv10-2+5 -2
+ + o=
0.495277 Vs -1
¢ is the golden ratio
Result:
1729.06...
1729.06....
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This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8% * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Series representations:

56.0913 - 0.49527° - 1.28329 V10-2v5 -2
+21 4 ¢- =
0.49527" N
5 1 o0 1
~1725.72 - ¢ + 1727.72V 4 24-5‘ [ 2 ]+¢ﬁ 24—3: [ ) ]_
k k
k=0 k=0

_mg[é][g—zﬁ)'k]/[‘“"‘f%;ﬁ[é]]

56.0013 I::-.-drt;rsz?z-1.2:5132t;:r+21+(ir V10-2vs5 -2
0.49527 T V5.1
: (--]k -2k - (-1 (-3),
~1725.72 - .:z>+1?2??2u’_z +mﬁz—_
k=0 !
o [ _l N"'_ o [ LYE _L]II
9- 2»’?2 2 X [9 ’ ]/[-Hﬁz[‘*]k#]
k=0 k=0 '
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56.0913 - 0.49527° — 1.28329 Yy10-2vs5 -2

+21 + - =

0.495277 V5 -1
o (- ljk [_ _l‘ll (5— Z.D_:Ik zak
~1725.72- ¢ +1727.72\z5 Y 2k +
P k!
o I:— ljk |:_ l‘ll |:5 _ zﬂjk zak
— 2 'k
ALY k! :
k=0
i ; kK __E
o (=1 (=1) (10-2V5 = zp)" 75
Vig ) = ' /
k! /
k=0
w (-1 (=1) (5-zg)F 25*
a 'k
[—l+ YV Zp g K1

[(56.0913 * 0.49527/2 - 1.28329)/0.49527/7 + 21+golden ratio - ((((V(10-2V5) -
U(5-1)]1/15

Input interpretation:

14 56.0013 - 0.49527° - 1.28329 Y10-2+5 -2

- + 21+ -
0.49527" ﬁ_ 1

¢ is the golden ratio

Result:
1.64382. ..

2
1.64382....={(2) = ’% = 1.644934 ...

Performing the double integral:

[-(24 (-2.76"2/(6 x"4) + 1/(90 X6)))/(8 cos(-1)(-1)) - 24 (2.76"2/(12 x4) - 7/(720
X"B)) - 20/(720 cos™(-1)(-1) x"6)] dxdy
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Input:

e, J 2.76° 7 20
62 | 900 Y =i B dxdy
scos-lr;-u 12x* 720x%) 720cos l(-1)x®

-1 . . . .
Co5 (X} is the inverse cosine function

Result:

(4.67427 x* - 0.0427762) y
5

X

3D plot:

Contour plot:

Lo

0.5

-0.5}

-1.0
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Indefinite integral assuming all variables are real:

0.0106941 2.33?14]
¥

x4 x2

From:

(4.67427 x* - 0.0427762) y
3

X

Forx=0.2 and y=0.5:

(((1/4[((4.67427 * 0.2°2 - 0.0427762) 0.5)/0.2"5 +34 - 3 - ((V(10-2V5) -2)/(V5-
)1D))*2-1/golden ratio

Input interpretation:

2
1 [[4.5?42? 0.2% - 0.0427762) < 0.5 V10-2+5 - 2]] 1
" _

i

+34-3-

0.2° V5 -1

¢ is the golden ratio

Result:
4096.02. ..

4096.02.... = 4096 = 64

Series representations:

i 2
1 [L4.5?42? 0.2% - 0.0427762) 0.5 V10-2vs5 - 2]] 1
4 ¢

+34-3-

0.2° V5 -1
1 2
2-vy9-2v5 z;;':,][; ][9-2@)“‘

1
)
k

1 1
——+ — | 256.304 +
@& 16

~1+v4 Z;I:u‘rk
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+34-3-

0.2° N
-1F (-1} (o-2vE)F
—2+V9-2y5 ¥, =
G
o, R

[1 [[4.5?42? 0.2% - 0.0427762) 0.5 V10-2v5 -2
4

JRE—
b -3
|
R=
Il

1 1
~ -4+ —|256.304 -
¢ 16

+34-3-

R=

2
[1 [[4.5?42? 0.2% - 0.0427762) 0.5 V10-2vV5 - 2]
4

0.2° A5 -1
ki 1 = k2
(-1E (=L (10-2vF —5f 2,
L N (-2 )i | . 0
—— 4+ — | 256.304 - - 2
¢ 16 {11{2]{5v1k-ﬂ

‘“"EE«

[-(24 (-2.767°2/(6 x4) + 1/(90 x"6)))/(8 cos™(-1)(-1)) - 24 (2.76"2/(12 x"4) - 7/(720
X"6)) - 20/(720 cos™(-1)(-1) x*6)] ((N(10-25) -2)/((V5-1))) dxdy

Input:
2?62 1 )
T et e-] 24[2.?5 7 ] 20
8cos! 12x%  720x%) 720cos!(-1)x®
lD 2 5 -2
dxdy
V5 -1
EDS_:[x: iz the inverse cosine function

Result:

(1.32786 x* - 0.0121518) y
5

X
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3D plot:

Contour plot:

1.0

0.5} 1 -

“lob—e PR PR T
-0.2 -1 0.0 0.1 0.2

Indefinite integral assuming all variables are real:

[ 0.00303796 0.663932

- y + constant
x4 x2 ]

For x=0.2and y=0.5:

((-0.0121518 + 1.32786 0.2/2) 0.5)/0.2"5
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Input interpretation:

(~0.0121518 + 1.32786 « 0.2%) = 0.5
0.2°

Result:
64.0040625

64.0040625 ~ 64 = §°

From which:
[((-0.0121518 + 1.32786 0.2°2) 0.5)/0.2"5]"2-1/2

Input interpretation:

(~0.0121518 + 1.32786 - 0.22) - 0.5 1
| )

0.2° 2

Result:
4096.02001650390625

4096.02001650390625 ~ 4096 = 64°

27*((-0.0121518 + 1.32786 0.22) 0.5)/0.2°5 +1

Input interpretation:

(-0.0121518 + 1.32786 = 0.2%) - 0.5
27 : +1
0.2°

Result:
1729.1096875

1729.1096875

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8> * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)
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[27%((-0.0121518 + 1.32786 0.22) 0.5)/0.2°5 +1]*1/15

Input interpretation:

’ (-0.0121518 + 1.32786 - 0.2%) - 0.5

15 27 1
\ 0.2° ’
Result:
1.64382...

2
1.64382....~{(2) =% = 1.644934 ...

o=
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Observations

We note that, from the number 8, we obtain as follows:

2

8
64

8% . 2.8

1024

84 _ 2 26
True

g% = 4096

8> 2° = 4096
213 -2 84
True

213 = 8192

2. 8% = 81092

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8
is the fundamental number. In fact 8% = 64, 8% = 512, 8* = 4096. We define it
“fundamental number", since 8 is a Fibonacci number, which by rule, divided by the
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all
numbers in the Fibonacci sequence
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“Golden” Range

16314835
7(2)

¢ mean W11ga.27
1.618034 1.64493 1.65578 1.675

1.6

Finally we note how 8% = 64, multiplied by 27, to which we add 1, is equal to 1729,
the so-called "Hardy-Ramanujan number”. Then taking the 15th root of 1729, we
obtain a value close to {(2) that 1.6438 ..., which, in turn, is included in the range of
what we call "golden numbers"

Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain
values about equal to 1792 or 1793. These are values almost equal to the Planck
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass
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Mathematical connections with some sectors of String Theory

From:

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

We have that:

Henee

so that

64(g33 + 955

6493 = e™Z _21 4216 VE ...
649520 = 4096 V2 4 ...

=™ _ 24 4 4372V 4 = 64{(1+ VD)2 + (1 - VD))

Hence
™22 — 9508051.9982 . .
Again
Gar = (64 \/ﬁ}%
6462 = VI 1244 9766 VI 1.
64G724 = 4006e V37 _
so that
64(G3E 4+ G32Y) = ™ 424 + 43727V — ... = 64{(6 + V3T)° + (6 — V3T)5}.
Hence

Similarly, from

we obtain

e™37 — 100148647.00007S . . . .

5+4/20
gss = 5 y

2

12 12
.y — - 5+1/29 5 — /20
64(g2t 4 gs24) = eV _ 24 4 4372 TV L ... :64{( +2“ ) + (O ) }

Hence

¢™® — 94501957751.99999982 . . . .
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From:

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

From the following vacuum equations:

alp) 12
. jP h ¢ 3 Ya a alel .
.TC'H_@ — _ E C—z[.’}—qu"__._z_jh &

c Q.-j":!): ‘ ~ |, n @lP)
h2 (P + 1 - & )C—E{E—p}t-l-ld,_- @

16k e 20 —
(7T — p)
[4»')2 IILC_E& hQ 7 — p + 23;?5 C—E(S—PJC—Q,-'S;_:!):Q
16(p + 1) P g

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

4096« '* instead of

alp) 4
C—Q(S—ij—l—Q,ﬁ}f &

a new possible mathematical connection between the two exponentials. Thence, also

the values concerning p, C, Sz and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and fg = 1/2:

e 700+ = 4096 VI®

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 642, while -6C+¢ is equal to -

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

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

Input:
Exp[—nﬁlﬁ]

Exact result:

a3y 2 n
£

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10

Property:

3y 2.
¢ " * 7 isatranscendental number

Series representations:

— ez
. 17 e 1k [
LV TV 17 Erp !’ 'Ilk]

— o 5 (-3)
av 18 o voar) Tk
f-”'m = eXp —Ir"qll 17 J‘CZ:‘DT

mEigRes,_ 1, 17°1(-

R
=_1§+: 2 —.S}r[.S'I'

- 18
£

= EXP|- —
2vm
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Now, we have the following calculations:

e~0C+® = 4096¢ V18

e ™18 = 1.6272016... * 1076

from which:

_L_p-6C+d = 1.6272016... * 107-6
4096

0.000244140625 e ~6¢+¢ = ¢=™V18 = 1 6272016... * 107-6

Now:
1n(e-ﬂm) — —13.328648814475 = —1\/18

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

Input interpretation:

1.6272016 1
105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0000244140625 ¢ ~6€+¢ = =18
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Dividing both sides by 0.000244140625, we obtain:

0.000244140625 _gc4ep _ 1 _y18
0.000244140625 0.000244140625

e~6¢*% =0.0066650177536

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

Input interpretation:

1
0.000244140625

exp[—n u"'E]

Result:

0.00666501785...

0.00666501785...

Series representations:

exp(-7V 18 — 1
SEPT T ) 4096 exp|-n v/ 17 7| 2
0.000244141 ~ &

— 1k 7 1)
exp(-7 v 18 | — = [' 17 ['Ejllk
. _ 409 exp|-ry 17 Y ==
0.000244141 PV %3 ki

Fis) -5 l _ i

expl_x VIE] mEfgRes,_ 1,17 r(-3 -s)ris)
———— = 4006 exp|- e
0.000244141 o2
Now:
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e~6¢*¢ = 0.0066650177536

exp| - 18
p[ ny 18| 0.000244140625 =

-nv 18 1
0.000244140625

=0.00666501785...

From:

In(0.00666501784619)

Input interpretation:

log(0.00666501784619)

Result:

-5.010882647757...

-5.010882647757...

Alternative representations:

logi0.006665017846190000) = log,(0.006665017846190000)
log(0.006665017846190000) = logia) log,(0.006665017846190000)

log(0.0066650178456190000) = -Li1(0.993334082153810000)
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Series representations:

1/ (-0.993334982153810000)"
k

logi0.006665017846190000) = - Z.
=1

arg(0.006665017846190000 - I}J
+

2
= (~1) (0.006665017846190000 — x)F x*

logix) - 2‘ p
k=1

logi0.006665017846190000) = 2ix {

arg(0.006665017846190000 1
log(0.006665017846190000) = | 218! ’ szlog[ ]

2 -

En

arg(0.006665017846190000 — zq)
logizg) + { 5 logizg) -
i
@~ 1 (0.006665017846190000 - z0)F z5*
k=1 k

Integral representation:

*0.00666501 7846190000 1

log(0.006665017846190000) = f :
J1

In conclusion:
—6C + ¢ = —5.010882647757 ...
and for C = 1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:
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\/_ =1- - = 0.9568666373
=15 —p+1 €
(49 } 4 1+ =
1+ e
1+ ©
1+..
e_% S
=1- = = (0.9991104684
Jg , | e—zr 5
_¢+ + 6—315
1+’ d5° -1 I+ —
e—4ﬁx/§
1+
I+...

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

The mean between the two results of the above Rogers-Ramanujan continued
fractions 1s 0.97798855285, value very near to the v Regge slope 0.979:

v |3 me = 1500 | 0979 | —0.09

Also performing the 512" root of the inverse value of the Pion meson rest mass
139.57, we obtain:

((1/(139.57)))*1/512

Input interpretation:

| 1

512|
\ 139.57
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Result:
0.9904007327086440275509737557133014154607327961 78555551684

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

e7% e ™V’
NG =1- o = 09991104684
-p+1 1+—e_3”‘/§
1+{{e’¥s° -1 1+ ——
e—4ﬁxf§
1+
I+...

From

AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018

We have:
EQC _ 2&6%
1 £ /1 — 520
2 7,49 19 o
;1_2 = {e = [% (1 + v‘l — 531-62‘3’) + 5Te2? (2.7)
(1 + /1 - %e%)
For
T=1
E=1
we obtain:

(2*e7(0.989117352243/2)) / (1+sqrt(((1-1/3*16/(Pi) 2*e(2*0.989117352243)))))
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Input interpretation:

2 {“D DBO11T352243)2

1+ \/ 1 __; 1_5 20.989117352243
a2

Result:
0.83941881822... -
1.4311851867...

Polar coordinates:
r = 1.65919106525 radius), #=-59.607521917° angle

1.65919106525..... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos /G101 /5)3 =1164.2696 i.e. 1.65578...

Series representations:

2 {‘D SEQT1TIE224230000/2

16!'2 098911 73522430000
1+,/1- -
3=

2 60'494558 £761215000

. \/I 16 ol F 7B234 7044 86000 o 3 }k Pl FTE234 7044 86000 }—k [
- 2uolre) -
=0

2 1e 7
Im=

16 ne

el X
S

2 fI:I DEQT1TRR22430000/2

162 0.9801173522430000
1+, 1-

9
Im=
2 PD.MSSSE?BIZ 15000

2f

L. | 6.1 978234 704486000 ZN “16)
k=01

(1978234 704486000 k.
[_ 2 ] ':_E]k

T

2

I k!
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2 I‘D LEQT1TE522430000/2

I 2 098911735224 30000
16¢
1+./1-

3:rE
2 PD.MSSSE?G 1215000

a5

, 1978234 7044 86000
f.-1_1k.:_1;|k 116 —z,jr

—_— =
100 2 352
1+Vzg Lk:ﬂ k!

From

h? gTete 42 ¢T 24
- = - — 2= p20 ®
= ¢)?[5 (I:I:\fl € + 5Te

we obtain:

eN(4*0.989117352243) / (((1+sqrt(1-1/3*16/(Pi)"2*e”(2*0.989117352243)))"7
[42(1+sqrt(1-
1/3*16/(Pi)"2*e"(2*0.989117352243)))+5*16/(Pi)"2*e"(2*0.989117352243)]

Input interpretation:

f‘4 09B9117352243

| 7

| ]

1 16 080117

[l+\l 1-1, 18 2:0089117352243 ]
3 me

I

[42 [l + || l _ E E f‘2 0989117352243 +5 E f‘z 0989117352243
V 3

Result:

50.84107889... —

20.34506335... ¢

Polar coordinates:

r =54.76072411 . 8=-21.B0979402°

54.76072411.....
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Series representations:

I
16 4‘2 0.9891173522430000 5. 16 4“2 0.9891173522430000

42 l+,J1— 3.2 - =

f
4 09891173522430000 ,n'l ’
P 1+, ]1-

\ 31

16 f2 0.9BQ1173522430000

59347041 13458000 3955646940 8972000 2 3.9564562408972000 2
2140 ¢ +21¢ a +21e T

fl 16 61.9?8234?04486000 [ 3 p 1.97823470 4486000 & ¢ 1 I."
— - 2
i | ;)

\ 32 &6 2
7
2 (l 15‘“1.9?8234?04485000 o 3 f1.9T8234?D448I5EIDD -k 1
71+ | - [_Jk [_ ] [ 2 ]
\ 3 =116 2 .
Jl 15 f2 0.9891173522430000 5 15 fZ 0.9891173522430000
4201+ [1- s
\ 3 2

[
4 09891 173522430000 ,n'l ’
] 1+.[1-

\ 3 7

16 fZ 09BQ1173522430000

5.934704113458000 3.95 645240 B2F2000 2 3.95 5452408972000 2
240 ¢ +21e a +21e by

fI 16 o1 9782347044860 i [_ %}k [_ !.1.9?823:.;04486000 }_k [-i}k f
\ 3n° = k! /
1.978234 704486000 , _k 7
oy, ’l ) 16 o1 978234704486000 o [-%}k {_' — } [_El}k
\ 3 12 “ ki
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|
289117 289117
[42[ | 16 P.’Z 0.989]1173522430000 ] 5. 16 .[“2 0.98C 11.3522430000]
+

1+.]1-
\ 322 =

+,/1-
‘ql 3

7
|| 16 2 * 0:9891173522430000
o+ 0:9891173522430000 f 1 e
!

59347041 13458000 3.095546040 8972000 2 3,95 545240 8972000
[2[—4':'.? +21¢ m +21e

2
?TZ*IJ'I'E_DL 3m

k!
k=0

k(1) 16 ¢l 2782347044 86000 w7
[}TE [1+1¢"E SR [_zh; [1_ 372 ~%o) 5 ] ]

o -1 [_ 51 }k [1 _ 161 9782347044586000 - }k 2k “ ,-
/

2 o

k=0

From which:

eN(4*0.989117352243) / (((1+sqrt(1-1/3*16/(Pi)"2*e”(2*0.989117352243)))"7
[42(1+sqrt(1-
1/3*16/(Pi)"2*e™(2*0.989117352243)))+5*16/(Pi)"2*e"(2*0.989117352243)]*1/34

Input interpretation:

fﬂ 0.989117352243

-
[l + \/l — _; % _f,E. 0.889117352243 ]

1 16 > 16 - 1
4711 + \/l _ .= .FZ 0.8289117352243 +5 __F.Z 0.889117352243 -
3 2 34

Result:
1.495325850... —
0.5083842161... i

Polar coordinates:
r = 1.610609533 , 6= -21.80979492°

1.610609533.... result that is a good approximation to the value of the golden ratio
1.618033988749...
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Series representations:

16 £2 0.9891173522430000 5. 16 g2 0.9891173522430000
42|11+ [ 1- +
ek x
x
7
16 g2 0-9891173522430000
4 0.9891173522430000 B
£ / 3411+ (1~ =
3 72
&
40 ¢5934704113458000 . 3.956469408972000 2 ) 3.956469408972000 2
16 ¢1978234704486000 o [ 3 ]k [ 1:978234704486000 ]—k [ 1 ] /
_ B I 2
3 2 =16 e k
&
16 £} 97BZ34T04486000 w0 o .y ¢ 1978234704486000 \k 1
1775 |14 | = Z[—] - 2
3 2 =16 e k
16 2 0-9891173522430000 5 16 2 9891173522430000
4211+ | 1= +
3 n* w?
’
7
16 2 0-9891173522430000
4. 0.9891173522430000
£ / 3411+ (1~ =
3 72
&
40 ¢5934704113458000 | ) 3.956469408972000 2 . 3.956469408972000 2
3 k FI.QTB234?{|44B'EI{IU[I -k 1
_15£1.9?3234m443m o (- 16} [_ > ] [_z)k /
3r* = k!
34k 1.978234704486000 4 _F
, 16 ¢1978234704486000 oo [_E} {_ £ E ] [_z
1770711+ | =
3 7% k!

k=0
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16 o2 0-9891173522430000 5. 162 0-9891173522430000
4211+ | 1= +

3% w2
7
16 2 09891 1735224300:0:0
4. 0.8891 173522430000 r
e /34 1+ [1- =
3 72
4095.934?114113453111} + 721 £3.95646941]39?2MJ R_E. £ 721 93.9564694039?2111]
1.978234704456000 ko
5 O - %) 5"
D) k! /
k=0
1 16 1.978234704486000 k _k 7
) o (=1)% [_E}k(l_ £ 2 —Zu] Zp
1777 |1+ vz Z ’
k!
k=0
for (not (zpeR and —sc< 25 = 0))
Now, we have:
o
28e" 2
e2C _ € (2.9)
1+ (/1 + fe2d
h2 —4¢
- ¢ l42 (1 + 41 + e%) — 13_&5%1

¢ =0.989117352243
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From

fred
; 28e” 2
L2C _ '3

1+\/1+§§—“e9¢'

we obtain:

((2*e"(-0.989117352243/2))) /
((((L+sqri(((1+1/3*(4Pir2)/25%eM(2*0.989117352243)))))))

Input interpretation:

2 e -0.989117352243/2

L. | 141 [L (4 n2)) ¢2 0089117352243
\I 3 .25 }

Result:
0.382082347529. .

0.382082347529....

Series representations:

7 e -0.9891173322430000/2

2 II"[ 0.424558 6761215000
lu'll e

(4 :rE:I g2 098911735224 30000

|'
1+\f'1+
3 25

f
1 Il 4 o OTRIIATOMBE000 ;2 o E [ 1.978234704486000 24k
+‘1I 2‘ e T .'

o b =

75 o 4

|

I e —09BQ1173522430000/2

_ 5 [ |, 0-4e45586761215000
7 -
472) 2  0.9891173522430000

|'
1+ \f' 1+
325
I TS5k 1.978234704486000 2k [ 1)
[1+ || 4 o} OTE2IATOMBE000 2 o [— 4} e ) [—2jk
\

73 Z‘ k!

k=0
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I e ~09BQ1172522430000/2

[ 4,22 09891173522430000
1+ \f' 1+- -
3 25

2

1.9782347044 86000 _2
1 4 e b &
-:—ljkl:—zjk 1+ - —zDrczD
k!

- —
ED.4’F‘45586. B1215000 1+ 20 Z‘:-':D

From which:

1+1/(((4((2*e"(-0.989117352243/2))) /
((((L+sqrt(((1+1/3*(4Pin2)/25%e~(2%0.989117352243))))))))

Input interpretation:

1
1+ -
L ek £ L2AG 51 A
4 7 0QB0]117352243/2
| —
| 1+]3;|:'3'—5|:4.-TE:I|E'E 0.989117352243
Result:

1.65430921270...

1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the
following Ramanujan’s class invariant Q = (G505/G101/5)3 =1164.2696 i.e.
1.65578...

Indeed:
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1/4
Gags = P-1/4QV/6 =[\/E+ 2}1;2 (%) ( 0T + 10)1/4

1/6
X ((130\/5 + 20v/101) + \/ 169440 + ?540‘,/505) .

Thus. 1t remains to show that

113+ 5v505 105 + 5¢/505
{13u£+29\f1m}+\/ 169440 + 7540v/505 = \/ %ﬂ/ %

which is straightforward.

3
14
(\/113+ZW+\/105+ZW> = 1,65578...

Series representations:

1

1+ =
4 {2 098911735224 300002 |

1 |1 4 72) 2 * 0-9891173522430000
+‘I|| * 325

401.9?8234?04486000 JTI_Z

0.4245586751215000 1
€ 0. 42455867612 15000
1+ + -

g 8 \ 75

i ('-:_5Jk [f1.9?3234?n443mun }Tz}-k [ E: ]
k=0

1
1+ - =
4 {2 0980911 73522430000/2)

[ {41.[2:“,2 0.98911 73522430000
1+.||‘| 1+

325

0.4945586761215000 |
€ 0.49455867612 15000
1+ + -

3 8 \ 75
. [_ pi] }k (e1-978234704486000 ;rz}'k [_ 1}.&

461.9?8234?04486000 }'rz

4 2
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1 I[“I:I.--4-.C‘-4558I51'?I51 1215000

L+ 008011 73522430000, 2 =1+ N
-~ DB Faba2 7240
4(ze | 8
1 I|1 (472)e2 - 0.9891173522430000
N 3 25
. 1.078234 704486000 _2 ke
1 4 ; -
1 — (=1 [—-j [l+ ' T —z.;.] z.;,k
= (0-4045586761215000 [ 24 2 Mk 75
B k=0 k!
And from

;2 . —4¢ A :
L ‘ - 421+ (/1 + Se2¢) - 13A2%|
32 —" ! 3

[1 + /1 + ‘ge?@]

we obtain:

eN(-4*0.989117352243) / [1+sqrt(((1+1/3*(4Pi"2)/25*eM(2*0.989117352243)))]77 *
[42(1+sqri(((1+1/3*(4Pir2)/25%e"(2*0.989117352243)))-
13*(4Pi72)/25%eM(2*0.989117352243)]

Input interpretation:

f-4 0989117352243

[ 7
L. | 141 [L (4 12)| 2 0089117352243
\I 3 425 }

wli. \II L. l [i [4”2]J L2 0989117352243 14 [i [4”2]J 270.989117352243
3135 ’ 25 ’
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Result:
~0.034547055658.

-0.034547055658...

Series representations:

[4}12} 2 0.9891173522430000
4211 + J 1+ )€ = [4}Tz}13 o2+ 0.9891173522430000
\ 325 25
I
2 0.9891173522430000
o4 0.9891173522430000 / 1 ’1+ [4”2}*“ B

FTy 3 25

1.978234 70448 6000 3095546040 8972000 2
—|42|-25 ¢ +52¢ -

197823470448 6000
95 197823470448 &000 ' 4e n’

\ 75

= 75 1
Z 2 [ 1.978234704486000 21% | i 5.934704113458000
7 ¢ b } / 25 ¢
k=0 k
f 7
( 4 o1 O7RIIATOMRE000 ;2 o E 1.978234704486000 2% 1
1+ [{“ T } 2
\ 75 4 k

k=0
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|
2 0.9891173522430000
[42 [1 . .,q|| 14 (417} e — - (4:72)13 &2 0_95911?3522430000”

[4”2} I[“2 0.9801173522430000 |

I T
—4 098211 73522430000 II" |
€ P+ 1+ =
! "-,] 3 25

_[[42 [_ 25 Pl'g?8234m448 G000 +52 PE.F‘SMMSD?EDDD ﬂ_2 _

|| 4 P1.9?8234?D448I5EIDD JTI_2

\ 75
[_ E}k (¢1978234704486000 21k [
A .

2 ©

7
|| 4 ,1978234704486000 2 o [_ 73 }k [ 1. 97B234704486000 Frz}—.lc [_ 1 }k
1+ ‘1]| . 2

75 z‘ k!

k=0

1.9782 34704486000
25¢

.
_ELC

/ 5.034704113458000
,-"I 25¢

| 2 0.9891173522430000
[42 [1 . II L. (4r%) e 1 (47%) 13 ¢ 0_93911?3522430000“
25

\ 3. 25

7

2 0.9891173522430000

-4 0.9891173522430000 | | [4"2 Je

e Ml+,01+
i ‘q 3 25

1.9782 3470448 G000 305545240 8972000 2 1.9782 3470448 G000
42 |-25¢ +52¢ m -25¢

k=0
e 5.934704113458000

\ 1 978234 7044 BA000 2 vk
o (-1 (-7} (1+* = -z0) % ||
,-"I 25

. 2% 75
‘\J'IE’D 2‘ P
?]

) 1978234 7044 86000 _2
1 4 T
- [_l}k[ 1 [1 i m

o T2l 75
[1+1"|Z|:|2‘ o

- Zu}k Zﬁk

From which:

47 *1I(((-1/(((((e™(-4*0.989117352243) /
[1+sqrt(((1+1/3*(4Pir2)/25%e"(2*0.989117352243))))]A7 *
[42(1+sqrt(((1+1/3*(4Pir2)/25%e(2*0.989117352243))))-

13*(4Pi"2)/25*%e"(2*0.989117352243))1))))))))
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Input interpretation:

e —4.0.989117352243

fa
47(-1/1/
/-

3

' 7
1+ | 142 [L [4}T2}' 270.989117352243
Vs (e 4r)

ot \/ L. 1 [i [4}T2}JP2 0989117352243
3125 :

13 [i [4fr2}]f‘2 0.989117352243
25 :

Result:
1.6237116150. .

1.6237116159.... result that is an approximation to the value of the golden ratio
1.618033988749...

Series representations:

472) g2 098O1173522430000
a7 / 1 / ot 0.9891173522430000 | 40 (1 | |’ 1+ [ ) ~

[ \ 3.25

1
E [4 }1_2} 13 {“2 0.9801173522430000 ."I

/

7
[4 JTI_2 '} {“2 0.9891173522430000

1+_J1+ T =

7 7
19?4 75 {“1'9' 2234704486000 +52 PE.E‘EME’;‘MSP.EDDD ﬂ_Z _

I
( 4{,1.9?8234?04486000 ;I_Z

\ 75

o E 1.078234T04486000 2|k
2 ( L)L ”)
k=0

1978234 704486000
25 ¢

! 5.934704113458000
] .-"II 25 ¢

]?

ol 5 P

I
’ 4{“1.9?8234?04486000 JTI_2 ]

1
' 75

E [{u 197823470448 K000 }TZ 1k
2 )

ol N T

k=0
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[4 ﬂ_Z '} f2 0QBQ1172522430000

_la7 ,-"1 ! o4 0.9891173522430000 [ 4019 o (14
I \ 3 25

2_15 [4 }TZ]_ 13 02 0.9BQ1173522430000 /

[4 JTI_2 '} EZ 0.9891173522420000

1 ‘1 -
T 3.25

1974 |25 f1.9?8234?0448l5|:lﬂl:l +52 f3.9564694089?2l:ll:ll:l }TE _

4‘,1.9?8234?04486000 JTI_Z

95 ,1978234704486000 /
\ 75
- [_ E}k (¢1978234704486000 12k [_ 1

4 2 }k
Z = ,|" 75 f5.934'?ﬂ4113458|:l|:l|:l

k=0

7
4{1.9?8234?0448&]00 .FI'Z 2

\ 75 2 k1

k=0

75|k 1.078234704486000 2k (1
(%) (e =) ak

1+

‘ [4}1,2}‘,2 0,9891173522430000
1+ -

_la7 ;"1 / o4 0.9891173522430000 [ 40 |4
/ \ 3 25

% [4 .?Tz} 13 fZ 0.9821173522430000 Iu"

/

[4 }TZ '} fz 09891 173522430000
1+ - =

\ 3 25

1+

1974 |-25 l':“1.9?8234-'?134-4-8ISII:II:II:I +52 l‘“3.Fr‘SI54I5'§-'4ElS?r"FEEIEII:I }T.Z _ 95 ¢ 1.9T8234 704486000

1978234 704486000 _2 k
o [_1}.1.: R L T _zy -k
I 0

ERY 2 7 /25
k1 /
k=0
5 .©34704113458000

1.978234 704486000 _2 k 7

_ k[_l [ 4 s ke

& D 2}.1: 1+ 75 z.;.} Zo

144z 3

k=0

for (not (zpeR and -

k!
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And again:

32((((e"(-4*0.989117352243) /
[1+sqri(((1+1/3*(4Pir2)/25%e~(2%0.989117352243)))]7 *
[42(1+sqrt(((1+1/3*(4Pir2)/25%e(2*0.989117352243))))-
13*(4Pir2)/25%e~(2*0.989117352243))]))))

Input interpretation:

o—40.980117352243
32

7

T
| 1 1 V2098911 7352243
[l+‘l|ll+§[2—5[4}r2]}lf ]

42

14 \‘|'II 1+ E[i [4H21J 20989117352243 _ 44 [i [4?T2]J (270.080117352243
3Lvase ’ 257 :

Result:
~1.1055057810...

-1.1055057810....

We note that the result -1.1055057810.... is very near to the value of Cosmological
Constant, less 10™? , thence 1.1056, with minus sign
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Series representations:

I
4 JTI_2 } {“2 0QB21172522430000

32{“_4 0.9891173522430000 47211 + (1+[ d -

\ 3. 25

1
E [4 }1_2} 13 {“2 0.9891173522420000 .'I

( [4 JTI_2 '} fz 0.QBQ1172522430000

1+\4I1+ - 3225 =

{
1344 | -75 01.9?8234?04485000 +52 {“3.9564694089?2000 }TZ _

I
’ 4{,1.9?8234?04486000 H_Z

75 o 1.97823470448 6000
\ 75

L

kz (Z_SI( [f 1.978234 704486000 }TE }‘I‘ [
=|:|

I
) ’ 4{1.9?8234?04486000 H_Z )
+

\ 75

i 5.934704113458000

|

ol X

7

75 [{u 1.978234704486000 2 }—k
4

ol % R P

k=0
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29 f—4 0.9891173522420000 4211 + 1+

(

32‘“—4 09BQ1173522430000 4211 + /1

[4 JTI_2 '|_ f2 0.9891173522430000

\ 3. 25

2_15 [4 ﬂ_z} 13 1“2 0.9891173522430000 )

[4 }TZ '} fZ 0.9891173522430000

1+ |1+ =

\ 3. 25

1344 | —25 01.9?8234?04486000 +52 fS.?SMﬁ?‘iﬂS??EDDD }1'2 _

/ 4‘,1.9?8234'?04486000 JTI_.'Z

\ 75

75\€  197R234T04486000 2k [ 1
i [_ 4} le ) [_2}k /|5 ,5-934704113458000
ke

1.9782 34704486000
25¢

k=0

751k 1.978234704486000 21k (1| |
[_4} [f ’Tz} [_z}k

) / 4‘,1.9?8234?04486000 ;I_Z ™
+

\ 75 2 k!

k=0

[4 }'rz '} f2 0.9891173522430000

+ —

\ 325

1
—[4;r2}13¢=2 0.0801173522420000 ||| /

[4 }TZ '} fz 0.9891173522430000
1+ - =

\ 3 25

f
1.978234 70448 G000 3.956452408972000 2 1.978234 70448 G000
1344 |-25 ¢ +52¢ a —-25¢

1.978234 7044 86000 _2 k
o [—l}k[——l} [:|.+4l i —ZD} Zak
2k 7S5 /
3 zo Z 25
k! /
k=0
,5.934704113458000
1.978234 7044 86000 _2 k 7
1 4 m &
~1 [— = [1 -zn| =
o, - z}k T 75 ':'} 0

1+yz0 Y

k=0 ket

for (not (zpeR and -
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And:
-[32((((e™(-4*0.989117352243) /
[1+sqrt(((1+1/3*(4Pi72)/25*e(2*0.989117352243)))) "7 *

[42(1+sqrt(((1+1/3*(4Pir2)/25%e"(2*0.989117352243))))-
13*(4Pir2)/25%eM(2*0.989117352243))]))]"5

Input interpretation:

e —4.0.980117352243

~|32 : -
| !
| 11 | 200 980117352243
[1+“f1+§[£[4;r2];f ]
|II 1 1 2 202821 17352243
42 1+“;1+5[£[4n]}f 98911 -
5
13 [i [4IFZI|J f‘z 0989117352243
25"
Result:

1.651220569...

1.651220569.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos /G101 /5)3 =1164.2696 i.e. 1.65578...
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Series representations:

(4 72| 2 09891173522430000
—4 - 0.9801172522430000 .
|32 ¢ 4211 ( 1+

\ 325 B

. [4}T2}13 o2 0:9891173522430000 i
25 '

/

745
[4}1_2}{,2 02891 173522430000
1+ f 1+ -

\ 325 -

l 4{,1.9?8234?04485000 ﬂ_Z
4385270057 140224 |-25 + 52 p1O78234704486000 2 9 ,J =

5

o (75 1.078234704486000 _2\-k i i
é[: [ ~) /

k

f
1.0782 34704486000
0765625 19.78234704486000 | ( 4e n°

\ 75
i (?Tf ]k [01.9?8234?04486000 }TZ }‘k [ ]
k=0

a5

ol X T
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[4 }12 'I_ 02 0.9891173522430000

99 o~ 0.9891173522430000 |49 |7 4 |1 4
\ 325

- [4 }T.'Z} 13 f.’Z 09BQ1172522430000 lllu'llll

5
‘ [4;r2}4=2 09891 173522430000 7
+./ 1+ - =
\ 3 25
‘ 401.9?8234?04485000 ﬂ_Z
4385270057 140224 |-25 + 52 p1O78234704486000 2 9
\ 75
751k [ 1978234704486000 2k [ 1y T
i[_4} le ﬂz} [_z}k /
e k1 /

/ 401.9?8234?04486000 ;rr2

\ 75

k 35
[_ E} [ 197823470448 6000 Nz}—k [_ 1 }k

- 4 2
2 o

k=0
2 0,9891173522430000
|39 o4 0©891173522430000 | 49 |1 | / 1+ (47%) e B
\ 3 25
i [4 JTI_.'Z-l_ 13 fZ 0.9801173522430000 ,n"
25 /
5
/ [4}1_2"_‘“2 0.9891173522430000 ’
+.0 1+ - =
\ 3 25

4385270057 140224 |—25 + 52 g 1°78234704486000 2

~ I [__1 [ 4!,1.9?8234?04486000 JTE B k _k
wa | 1} E}k 1+ e ZD} B

5\ 3 :
k=0 i

5

0765625 ¢ 12. 7823470448 6000

1.078234 704486000 _2 k 35
w (=1 [=1) (142 LI
f 2 Mk 75 o
1+ Zn Z Pr
k=0 .
for (not (zpeR and - 0
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We obtain also:

-[32((((e"(-4*0.989117352243) /
[1+sqrt(((1+1/3*(4Pir2)/25%e~(2*0.989117352243)))]7 *
[42(1+sqrt(((1+1/3*(4Pir2)/25%e(2*0.989117352243))))-
13*(4Pin2)/25%e~(2*0.989117352243))]))))]*1/2

Input interpretation:

o—3/0.980117352243
- 132

|'
14+ (1413 [L [4ﬂ2]}f2 0989117352243
\\ [ ‘,ll 34250 ‘

7

4201+ \‘|'II 1+ 1 [i [4”2]J (270080117352243
3\25°

13 [i [4"'-2]} (2 0.989117352243

Result:
-0
1.0514303501...

Polar coordinates:
r = 1.05143035007 f=-90°

)

1.05143035007
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Series representations:

[4 }.rz '} fE 0.9891173522430000
4  0.9E01173522430000 J
32¢ 4211 + ' 1+

\ 3 25

1
E [4 ﬂ_z]_ 13 02 0.98911735224320000 f

7
[4 }_I_Z '} 02 0.9891173522430000 8

|
1+J1+ =__.\{E

\ 3 25 5

1.978234T04486000 2 ’l 4{“1.9?8234?0448 s0a0 }-rz
25 -52& a +25

\ 75

i (?Tfr( [{“1'9?8234?04486300 JTI_2 }—k [
=0

’l 4'?1.9?8234'?04435000 }TZ o 75
1+

1
E ] ! Pz.@s&&@msg?znnu
k

! 7 N st [

k=0
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[4H2}f2 0.9891173522430000
—4 - 0.0801173522430000 .
32¢ 4211+, 1+

\ 3 25

1
E [4 }TE} 13 fZ 0.9BQ1173522420000 f

7
[4 }'rz '|I EE 0.9891173522430000 8

1+ =__.JE

\ 325 5

1+

4‘,1.9?8234?04486000 }'rz

75 _52f1.9?8234?ﬂ448600l3 Irz + 725 /
\ 75

k
- [_¥} [f1.9?8234?0448ISDDD ﬂ_z.—k [_

1} I}.
2 'k
Z k! /

k=0

‘ 4‘,1.9?8234?04486000 J1_I_Z

2.95 645040 8072000
e 1+
\ 75

2 o 2

k=0

. [_ 7S }k (1 9782347044860 Fr2}—-‘: [_ l}k ’

4 JT|_2 l|' fZ 0.9891173522430000

1 : -
vy 325

—4 - 0.9891172522430000
32¢ 4211+

2_15 [4 ﬂ_z} 13 l‘“2 0.9891173522430000 ,u"

[4 JTI_2 '|I f2 0.9891173522420000

1+,./1+ =
\ 3 25
a8
-2 ;'21 95 _ o ,1.978234704486000 2
" 4 01 978234704486000 2 k
\I_ o, 1 {_E}k [1+ ) 75 o) % /
25 4/ zg Z x /
k=0
3/956469408972000
ki1 4 /1 97B234704486000 2 k V7
w (=1 {_z}k [1+ — —z.;.} Zq
1+ 2 ol
k=0 i
for (not (zpeR and —se < 25 < 0)
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1/ -[32((((e"(-4*0.989117352243) /

[1+sqrt(((1+1/3*(4Pir2)/25%e~(2*0.989117352243)))]A7 *
[42(1+sqrt(((1+1/3*(4Pir2)/25%e(2*0.989117352243))))-

13*(4Pin2)/25%e~(2*0.989117352243))]))))]*1/2

Input interpretation:

o—4/0.989117352243
-1/ 32

/ f
1+ (143 [L [4ﬂz]}f2 0989117352243
\\ [ ‘\ll 3425 ¢ ‘

-

421 + \|'||1+ 1 [i [4N2]Jf2 0080117352243
3v25° :

lE[i [4}1-2.'} o2 70.989117352243
25

Result:
0.95108534763.. i

Polar coordinates:
r = 0.95108534763 . 8=090°

0.95108534763

We know that the primordial fluctuations are consistent with Gaussian purely
adiabatic scalar perturbations characterized by a power spectrum with a spectral
index ns = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field,

inflation.

Thence 0.95108534763 is a result very near to the spectral index ng, to the mesonic
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value

of the following Rogers-Ramanujan continued fraction:
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e Sl 09568666373
VIp=15 —p+1 4
I+
1+
1+..

Series representations:

I
|
11/ 30 ¢4 DOBOIITISIZAI0000 4o g [,

f\ \ 3.25

[4 JTI_2 '|_ {u.'Z 09BQ1172522430000

1
E [4 }TE]_ 13 {“2 09BQ1173522430000 /

/

7
|| [4 J_r|_2 '} {“2 0.9891173522430000

1+ [1 -
AT 3. 25

I
- [ 4 o1978234704486000 2
~ SE-"f 821 95 _ 57 o1 978234704486000 2 | oc | €

\ \ 75

L)

. E 1.978234704486000 2K . i
>_‘ [ 1 [{u T } ,-"'
k=0

f
1.97823470448 6000
fz.psﬂmsp?znun 1+ || 4e n’

\ 75

kA

7

L)

7 E 1.9T8234704486000 2K
:)—4( 2 e ")
k=0

|

b =
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_ 5lllll."l 8 | 21 25 _ 57 f1.9?8234?ﬂ448ISDDD }TE +
.,“1

I
32‘“—4 0.9891173522430000 4721 (1+

Ty

[_4 ﬂ_Z '} f2 0QBQ1172522430000

325

1
E [4 ;1-2} 13 fZ 09BQ1173522430000 /

1+ (1+

[4 }'I'Z } 1‘.‘2 0.9891173522430000

\ 3.25

ke
- [_ E} [f1.9?8234?04486000 ﬂ_z}—k [

|461.9?8234?D448ISDDD }'rz
25 |

\ 75

4
2 =

_El}k /
/

- 305646040 8972000

l 4 o 1978234704486000 2
1+ ’

\

. [_ E}k [E1.9?3234m44350nu Hz}—k [_ l}k

75

7
2

Z 4
k=01
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[4 JTI_2 '} f2 0.9891173522430000 1

11/ 99 o~ 0.9891173522430000 | 49 |1 . (1+ 2
/ \ 3 25 25

[4 Il'z -} 13 1“2 0.9891173522430000 /

l [4 H_Z '} l‘“2 0.9891173522430000

1+,J1+ - 3.5 -

_ SIIIII;" 8] |||21 75 _57 f1.9?8234?ﬂ4486000 }TE 175 IIIZD

1978234 T044 86000 _2 k
1 4 m &
—lk[—— [1 -Zn| 5
& 4 Z}k N 75 ':'} o /
k! /
k=0
»3:956469408972000
Lis)
1+'\|' Zn Z
k=0
1978234 F044 86000 _2 k
_ k[_l [ 4 s —k
(= 1Y z}k 1+ - Zn} Eg

k!

for|not (zpeR and -

From the previous expression

f—4 0989117352243

7
1+ /1+3 [L [4}12}}‘,2 0989117352243
3 W25 !

4201 + \/1 N 1 [i [4”2}J‘“2 0989117352243 _ 14 (i [4”2}J‘“2 0980117352243
3125 : 25 ‘

= -0.034547055658...

we have also:
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1+1/(((4((2*e"(-0.989117352243/2))) /
((((L+sgri(((1+1/3*(4Pi"2)/25%eM(2%0.989117352243)))))))))) + (-0.034547055658)

Input interpretation:

1
1+ - — 0.034547055658
4 2 !.—U.F'SF'IIIBEEE-‘J-E_-'E
1+‘|.|||I 1+1§ 11_5{4”3]]!,3 0989117352243
Result:

1.61976215705...

1.61976215705..... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Series representations:

1

1+ - - 0.0345470556580000 =
4(2.¢-0.9891173522430000,2

| .:432:“-2 0.9891173522430000

1+.||.| 1+ T
(04945586761215000 ¢ i
0.9654529443420000 + - + 0 4943586761215000
f
1.978234 70448 K000 0 1
|| 4e & (E]k [P1.9?8234?D44862IDD }Tz}—k [ 3 ]
\ 75 =4 k
1
1+ - . — 0.03454 70556580000 =
4(2¢-0.9891173522430000/2)
| (4,2],2 0.9891173522430000
1+.||!| 1+- - BT
(0.4045586761215000 | i
0.9654529443420000 + . + 0 1945586761213000
f 751k o 1.078234704486000 2k [ 1)
|| 4 1°78234704486000 2 i [— " (e }12} [— EL:
\ 75 k!

k=0
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1

1+ - 0.0345470556580000 =
4(2,¢70-9891173522430000/2)

| {4r2)¢2 0.9891173522430000
1+.||I| 1+ -

3 25
fl:l.494558l5?l512 13000

0.9654529443420000 + 3 +

o OV () (147

1 0.4945586761215000 _ |
éf‘ Zn Z
k=0

for (not (zpeR and —ew < zg = 0)

L1 9782347044 86000 2
75

—En }k Zﬁk

k!
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Appendix

Outlook

Remarkably rich (apparently UNIQUE) framework

Why a given “shape” of the extra dimensions ?
[CRUCIAL, it determines the predictions for «, ...]

A. Sagnotti — AstronomiAmo, 23.4.2020 21

From: A. Sagnotti — AstronomiAmo, 23.04.2020

In the above figure, it is said that: “why a given shape of the extra dimensions?
Crucial, it determines the predictions for a”.

We propose that whatever shape the compactified dimensions are, their geometry
must be based on the values of the golden ratio and {(2), (the latter connected to 1728
or 1729, whose fifteenth root provides an excellent approximation to the above
mentioned value) which are recurrent as solutions of the equations that we are going
to develop. It is important to specify that the initial conditions are always values
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations
and Appoximations to Pi" (see references). These values are some multiples of 8 (64
and 4096), 276, which added to 4096, is equal to 4372, and finally e
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Proposal of geometric connections between Swampland, Landscape and Riemann zeta function

String Theory
Energy scae (Quantum Gravity)

Set of consistent low-

effective
Quantum Field Theories

Andriana Makridou (LMU Munich) - String Theory L

and D ber 18. 2018
Stringscape - a small part of the string-theory landscape showing
The string theory landscape: the altitude represents potential energy density and the new de Sitter solution as a local minimum of the energy
each valley is a possible vacuum solution with either positive. zero or negative

(vertical axis). The global minimum occurs at the infinite size of
cosmological constant. In this multidimensional potential energy density surface. the extra dimensions on the extreme right of the figure.
only two out of of possible directions in space are shown
(figure reproduced with permission from Vilenkin, 2006).

PR

https:/physi the-string-theory-I: p
/
70
https://www. ines-in-the-complex-pl: her
the-Ri ta-functi i I-green-depicted-on_figl 282438553
=
. . . R . Zeta2]= —
Riemann found a 3D image of the zeros of the zeta function where there is a critical stripe whose real 6
values are located between 0 and 1 and that is related to prime numbers; using the program

Mathematica we can obtain the behavior of the zeta function and its reciprocal. We plotted in figure 5
S xy =|¢ x+iy| an

Figure 5. Mount of Riemann

p wolfram

eta.html

Contributions of Euler, Gauss and Riemann to the Study of Primes Numbers - Carlos Figueroa.
Raul Riera. German Campoy. Rene Betancourt - Volume 1. Issue 9. December 2014, PP 73-81

We notice a certain similarity between the figure that represents the Stringscape and that inherent in
the Riemann zeta function: a case? We believe not.

131



H[GeV]

240 245 2502°°

50 -
40 1:
RSV [dof] 30 1
20 I;
106—"

Figure 2: Effective potential with the Wilson lines fixed to zero, as a function of the Radion and the Higgs. The tree
level potential dominates and the Higgs is not displaced from its tree level minimum by the one-loop corrections. This
behavior is independent of the particular value of the Wilson lines. Although not very visible in the plot, the Higgs
minimum remains at the same location as R increases.

From: (The Riemann hypothesis illuminated by the Newton flow of { - J W Neuberger, C Feiler, H Maier and W P
Schleich - Received 29 April 2015, revised 5 August 2015. Accepted for publication 19 August 2015 Published 1
October 2015 - https://doi.org/10.1088/0031-8949/90/10/108015)

Figure 2. Lines in the complex plane where the Riemann zeta function T is real (green) depicted on a relief
representing the positive absolute value of T for arguments s 2 s + it where the real part of T is positive, and the
negative absolute value of { where the real part of T is negative. This representation brings out most clearly that the
lines of constant phase corresponding to phases of integer multiples of 2p run down the hills on the left-hand side,
turn around on the right and terminate in the non-trivial zeros. This pattern repeats itself infinitely many times. The
points of arrival and departure on the right-hand side of the picture are equally spaced and given by the following
equation:
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-
P
Il
=

withk = ..., -2, —-1,0, 1, 2.....

2Pi/(In(2))

Input:
KB
2

log(2)

Exact result:

2m
log(2)

Decimal approximation:
9.0647202836543876192553658914333336203437229354475911683720330958

9.06472028365....

Alternative representations:

2T 2m
log(2) - log_(2)

2m B 2
log(2) B log(a) log,(2)

2m 2m
log(2) 2coth 1(3)
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Series representations:

2w 2
- o2 1 koo ok ko '
log(2) Zml.arﬂi x J + log(x) - .:1 (=1 {z:n X
2w 2m
IDS(EJ ; arg{2-zp) 1 o {—ljk{Z—zﬂ]k zﬂ"l'
log(zo) + [ =, [lng( Z0 ] * IDE(E“J] - Zk:l k
2 2
log(2) B r-arg( - |-argizg) NPT P,
EH{ o |+Iog[zuj_ “‘_1{13{3—;(413"{!_

Integral representations:

2r 2r
log2) ~ [2lat

2 4in°

logi2) J-:' coty Ti=5)° T{1+5) is
—icoty  rilos)

From which:

(2Pi/(In(2)))*(1/12 & log(2))
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Input:

[2 ” ][inlo (2;]
log(2) /412 8

Exact result:

JTZ

6

Decimal approximation:

logix) is the natural logarithm

1.6449340668482264364724151666460251892189499012067984377355582293

2

1.6449340668.... =((2) = - = 1.644934 ...

Property:
H_Z

E is a transcendental number

Alternative representations:

(rlog(2) 27 27" log,(2)

12 log(2) 12log_(2)

(wlog(2) 27 27" log(a)log,(2)
12log(2)  12(log(a) log,(2))

(rlog(2n2x  4x° coth™(3)
12 log(2) 12 (2 coth™1(3))
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Series representations:
(wlog(2) 27 i 1
12log(2)

&

log(2)) 2 =1
(mlogi2)) 2 _ _EZE )
12log(2) = k2

(rlog(2)) 2 _ii
12 log(2) 34 (1+2k)°

Integral representations:

log(2)) 2 8/ [ 5, 2
—EH OE(2)) H=§[j Vi1-¢? :It]
L

12 log(2)

(rlog(2)) 2 2{1‘&1 1 “]2
1210g2) 3o 142"

2
M_EII LI
12log(2) 3 u.."il_tz{
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From:

Pi/(In(2))
Input:

T

log(2)

logix) is the natural logarithm

Decimal approximation:
4.5323601418271938096276829457166668101718614677237955841860165479

4.53236014.....

Alternative representations:

n Y

log(2) - log,(2)

n "

log(2) N log(a) log,(2)

m Y

log(2)  2coth 1(3)

Series representations:

n n

log(2) -

o 1—11k12—x1k Xk

Larwz—x]
=1 k

= | +log(x) -

T

2im
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n Y

log(2) - arg(2-zq) 1 o (=1F2-z0% 27F
log(zo) + | =5 [log[g] + log(zﬂj] - Zhl — -
T m
log(2) B n—arg{%]—arg{z{,] (-1 2oz T
, o0 - —F Z
zur{ ”‘;_ |+log(zc.j|— =1—Lkﬂ

Integral representations:

n n

log(2) J'lz:l.:.ft

T 2im

log(2) J':' coby T1=5% T(1+5) is
—ferty (1= ‘

From which:
(Pi/(In(2)))*(1/6 m log(2))
Input:

T

[£ xlo (2]]
log(2) L6 8

logix) is the natural logarithm

Exact result:

JTZ

6

Decimal approximation:
1.6449340668482264364724151666460251892189499012067984377355582293

2

1.6449340668.... = {(2) = ’% = 1.644934 ...
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Property:
}TZ

— is a transcendental number

Alternative representations:

(rlog)x " log,(2)
6log(2) N 6log_(2)

(rlog2)x  x*log(a) log,(2)
6log(2) 6 (logia) log,(2))

(rlog(2)x  2x° coth™'(3)
6log(2)  6(2coth™!(3))

Series representations:

(mlog(2)) o
6log(2) Z kz

log(2 2 (=1
(mlog( JJH:_EZ( )
6 log(2)

(mlog(2)m 4 1
3

6log(2) 3 &4 (1+2k)?
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Integral representations:

log(2 8 1 2
—EH o8 ”H=§[‘[ ’ l—tz -t.“']
0

6log(2)

(mlog(2)m 2 [ j'm 1 “]2
Wogla)r 4 .
6log(2) 3o 142

2
(mlog(2)m 2 j'l 1 "
i = )
6log(2) 31Jo -'Il—rz
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