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Abstract

In this research thesis, we have described some Ramanujan expressions applied to
several parameters of Extended Gauged Supergravity, Inflaton Potentials and some
sectors of String Theory, obtaining new possible mathematical connections.
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From:

Axial Symmetric Kahler manifolds, the D-map of Inflaton Potentials and the
Picard-Fuchs Equation - Pietro Fre, Alexander S. Sorin — arXiv:1310.5278v2 [hep-
th] 26 Oct 2013

We remember that U(¢) is the potential of the inflaton field, ¢

We have that:

As an 111u~;t1 ation of reconstruction of the Kahler potentl al in the series (5.1), we utilize the best fit model
v = —g proposed by Sagnotti. Inserting the value v = —(ij in eq.(8.1) and furthermore redefining the

p(—‘LI"LlllLtelb as in equations (8.9). (8.10), (8.11), we oht'}.in:
wy_;'i.:.

134 134
2744 + 5006€3V3 + 0844e V3 + ¢~ 2
B sl = — 44 + 5 e2v3 4 (= 1€ (8.24)
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where the overall scale @ and the parameter A cancel. The function R 7 (¢) has the property:

49 R 7() = i (8.25)

R = %
12 -% 8

7(—00) =
-G

134 L{.:- —

v.’-f:
2744 + 5996273 + 9844 V3
B wldy = 2744 + 5 € + £ g B =

( ) ( ﬁ)
12 evs | (144 €28

(8.24)

eM(13*x/(2sqrt3)) = 42.63931648 =40.915 forx =1 or x=0.989 (i.e. @)
eM(13*x/(sqrt3)) = 1818.1113 = 1674.04 as above
e™(x(13sqrt3)/2) = 77523.023543 = 68493.1 as above

L(2744+5996*(e(13*x/(25qrt3))+9844* (eN(13%x/(sqrt3)))+e (x(13sqrt3)/2)) /
12((((1+(eN(13*x/(2sqrt3)))*2 (14+e7(13%x/(2sqrt3))))) = 49/12

-(2744+5996%42.63931648+9844*1818.1113+77523.023543) /

(((12(1+42.63931648)"2 (14+42.63931648))))
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Input interpretation:
2744 + 5996 - 42.63931648 + 9844 - 1818.1113 + 77523.023543

12 (1 +42.63931648)° (14 + 42.63931648)

Result:
-14.0868213521128690592315012838303183739419265007086254459...

-14.086821352...

From which:

3(((-(2744+5996%42.63931648+9844* 1818.1113+77523.023543) /
((12(1+42.63931648)"2 (14+42.63931648)))))))

Input interpretation:
3 [ 2744 + 5996 - 42.63931648 + 9844 - 1818.1113 + ??523.023543]

12 (1 +42.63931648)° (14 + 42.63931648)

Result:
42.26046405633860717769450385149095512182577950212587633787...

42.260464...

-(2744+5996%40.915+9844*1674.04+68493.1) / ((12(1+40.915)"2 (14+40.915))))

Input interpretation:
2744 + 5996 - 40.915 + 9844 - 1674.04 + 68493.1

12 (1 +40.915) (14 + 40.915)

Result:
-14.5074001940420788271474544775280445220326038202670939833. ..

-14.507409194...

With regard the eqgs. (8.25)

49
R (—’:X_} = E 5 _%
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where 49/12 =4.08333... and 1/48 = 0.0208333... we have the following
calculations:

(((-2744+5996* (e(13%*x/(25qrt3))+9844* (e(13*x/(sqrt3 ) +e (x(135qrt3)/2))))) /
(((12((1+((13*x/(25qrt3)))"2 (14+e(13%x/(25qrt3)))))))) = 49/12

Input:
_9744 45996 [PIS xf{243 ) 3 9844:'13 xV3 Px|:1,.'2|:13 ik ]]] ”
23 T aT)
12 [1 7 [PIS xf(2v3 ]]Z [14+f13 xf(2v3 1]]
Exact result:
5996 [;.13 xf(2v3) + 0844 BVVE | Pﬂ 13v3 J.]z] 9744 ”
| - I:'I M & I.'I Y = E
12 [E.IBH: ] [;131::{2» 3| i 14]+ 1]
Plot:
30000
23{]}9{]{]5
z;m/‘mmé — |5936 e 3BV L ggaqel Y
o000 | . R .
f ghra | -2744] |1z|1-4;.”' e
floooo | ) |
: 1343 «)f2 )
/ 50000 | £ 1 'i

-1.5 1.0 -0.5 J 0.5 1.0 1.5 12



Solutions:

2
X=.= \E[Eurcl+

13
1

1 1
1ug[—[-19 674646 + — ([— [—13'.?!:!85 051000810387 372047 + 5947
5947 323 ({2

\ 6892239879 645 850 388988 114807 ]] = [1;3}] +

3
1161275 050 Dl??Sﬁl‘I,."'l ([5 {— 137086051000810387372 047 +

5047 \J’ 6892239870645 850 3880988 114807 H -

(1) 3}]]]] - 0.266460

((6.28319 i) c; — (4.98668 +2.2017x 107 ))
for

[ =
£
2 19674646 1
x:—\lq[ﬂur::1+lcg[— = 7
13 5947 11894 33

[1 HwJE] [é [-13?&35 051000 810387372047 +

5947 i+ 6892239879 645 850 388 988 114807 ]} ~
(1/3) - [SED 637525 008 868 [1 _"E]]f

3
[594'? (5 {— 137 086051000810 387372 047 +

5947 \/I 6892239870645 850 388088 114807 H -

[1;3}]]] < 0.266469

((6.28319 f)cq —(4.97191 - 3.141594) forcq e
z

2 19674 646 1
X=—+3 [21}1’:’:1+10g[— ? = 7
13 2947 11894 . 3%3

[1 -fﬁ] [% [-13?(385 051000 810387372047 +

5947 iy 6892239 879 645 850 388 988 114807 ]J %
(1/3) - [ssa 637525 008 868 [1 i ,E]]f-’

3
[594'? [5 [— 137 086051000810 387 372047 +

5947 \/I 6892239879645850 3880988114807 H -

[1;3}}]] = 0.200400

((9.20281 - 3.14159 1 +16.28319 f)cq) for 1 &
£

wylx) is the natural logarithm



Fisthe set of integers

Real solution:
x = -1.3288

-1.3288 = ¢

Solutions:
x = 0.266469 ((6.28319 ) n+(9.20281 + 3.141591n), ne Z

x = 0.266469 (-(4.97191 - 3.141594 +(6.283190)n), ne Z

x = 0.266460 ((6.28319 ) n—4.98668), ne Z

£isthe set of integers

Note that:

(((-2744+5996* (e(13*-2x/(25qrt3))+9844* (eN(13*-2x/(sqrt3)) +e (-

2x(13sqrt3)/2))))) / (12((1+(e(13*-2x/(2sqrt3)))*2 (14+e(13%-2x/(25qrt3)))))))) =
49/12

Input:
2744 + 5996 [«13 CERfE ) s ¢ PN sl ]]] .
e I-'I =1 iy .'.I o = E
12 [1 +[f13 i-2) xllﬂzvz]]z [l4+¢=13 (-2pxf(293 ]]]
Exact result:
5996 [9844 SZ60NE | 130NE | 1ay3 x] PO
T G A T
12 [P—m&x:: V3 [ﬁ 13x0/V3 14]+ l]
Plot:
40000 |
I|
30000 | | 3 .
| — (14756156 1459&"
20000 | .
| Gq'5?:13:‘3 (14E|'_.F|i 42 13 . =1
L0000 . q|
i sy — 48

0.2 04 06 0.8 1.0



Solutions:

x:iﬁ

13
1 1
[2 - 1ug(ﬁ[5995 ; 49459?528518}1,““ ([5 (8897857349216 929 +
8379 i \/ 6892239 879 645 850 388 988 114 807 ]] 5

1
[1;3}]+(5 [s 807857349 216029 + 8379 ;

\ 6892239879 645 850 388 988 114807 D ~ay 3}}]} 9
0.133235 (4.98668 + (6.28319 i)cy) for

[ =

£

1 5996
- = J3 (2 1 [—-
x 13“{_[’””0383?9

(247298764259 1+ \E]]ff (83?9 G (8897857349 216929 + 8379

\jl 6892239879 645850388988 114 807 ]J ) 3}] S
1
16758

(1-i4/3) (% (8897857349216 929 + 8379

\’Iﬁ 892239879 645850388088 114 807 ]J" (1} 3}]} =

0.133235((4.97191 + 3.14159 5 + (6.2831%9 iycy)
for

(S =
£
1 5006
X= E E[Emcl +1Dg[—83?9 -

(247298764259 (1 - \E]]f (83?9 (% (8897857349 216929 + 8379

\fl 6892239870 645850388088 114 807 ]J LY B}J S
1
16758

(1+iy/3) (% (8897857349216929 + 8379

\’If: 892239879 645850388988 114 807 ]J" (1) 3}]} =

0.133235 ((6.28319 5 ¢y —(9.20281 - 3.14159 &)
for
[ =
£

logix is the natural logarithm

Zis the set of integers



Real solution:

0.66440 = —¢h /2

Solutions:

x = 0.133235((6.28319 ) n +(4.97191 +3.141594)), neZ
x =0.133235(-(9.20281 - 3.141594) +(6.283190)n), ne Z

x = 0.133235((6.28319)n+4.98668), ne Z

(((-2744+5996*(e"(13*(-1.3288)/(25qrt3))+9844* (e (13*(-1.3288)/(sqrt3)))+e (-
1.3288)(13sqrt3)/2)))) / (((12((1+(eN(13*(-1.3288)/(25qrt3)))"2 (14+e"(13*(-
1.3288)/(25qrt3)))))

Input interpretation:
9744 4+ 5996 [Flzul-l.zzssl;ulz V3|

(- fa =3t {z fo o7 )
12 [l 7 [PIBI 1.3288/(2 V3 ”]2 [14 L 3 -1azes /(23 ]|]]

12(-1.3288/v3 | -13z288(y2({13v3|)
+0844 ¢ ! ot L "

Result:
4.07659...

4.07659...~49/12



Series representations:

2744 + 5996 [f113<—1.3zssnl,:'|:2 V3 | SRR

{13(-1.3288)/V3 1/2(13v3 (-1 1.3288]
IS ! t+e !

12 [1 . [;131—1.328833’.-'#2 V3 ]]2 [14 L JB13zenf{2v3 1]]

=0

1
¥z 2“"[2]]
I

z—k{liz] 250116/

-2.6372 42 T
—le k=0 -1499 ¢

8.6372 @
14 756 156 exp +8.6372y/2 Y 27 [
k=0

—
ol X T
o SN

y T 1 B

17.2744 .
1499 exp +8.6372y/2 3 2 [
k=0

PR Vo

—_—
Foalll SR
S

25.9116 &
686 exp ? — 8637242 3 27 [
k

1 0o L
EJ 25.9116,‘[»‘2 o ok [2
k

! =0

8.63?2.."[1..'? Z;sz-"‘

+&

31+14¢

10

ol T

)

k)

)

= ba =

] /

ol % P

]_



(13(-1.3288)/{2v3 | {13(-1.3288))/V3 12[13v73 Ji-111.3288
-2744 + 5996 [f ’{ '+ 9844 ¢ ! +e 1 '

12 [1 " [fqls-:—l.gzssnf{z V3 ]]2 [14 +f-:13-:—1.3288:|:|:.'{2 ] 1]]

2659116
(3 {— ) 7 a2k
lexp 853?2\4’_2 k|| 1499 Y2 Bhto o _
8.6372 o (-2 (-2)
14756 156 exp o 86722 Y |-
vz sz, 2L Gk =
17.2744 =)
1499 exp — +8.63724/2 ) 2 - 2%
7 5y, Bk -
25.9116 = (-2 (-3
686 exp +8.53?2\E£2T“ /
V2 EJ:;:u:]IIr Tk{ = k= -
B.6372 . 259116
. _;H ;Jt = J‘# L)
3[1414¢ "7 Lico V2 Do

11



{13(-1.3z88)/(2v3 {13{-1.3288))/V3 1/2(13+'3 |{-1)1.3288
-2744 + 5996 [f‘ fl ]+984—4f T e l: ) ]

12 [1 g [f1131-1.3zssn:.-'|}2 UE ]]Z [14 " P1131—1.3zssn|,."n:2 V3 ]]]

4.3186 TiloRes,_ 1,2~ (-, - F[s}]

Vo
51.8232+r
-1499 exp 1 -
E:il:l R.E55=_1;+J: b r[_E - .S} I'(s)
17.2744 v'n

14 756 156 exp T T

o0 -5

3 Ressz_liﬂ. 27 (-3 —s)Tis)
4.3186 Lo Res,_ 1,2 r(-2 - 5)T(s)
Vo
34.5488 v
1499 exp 3 %
% Resh_l;h; v r{'E ~ 5] L(s)

4.3186 Lo Res,_ 1,2 r(-2 - 5)T(s)
£ +
Vi

51.8232 1
o -5 1]
Zilo RE55=_1;+J: 2 r[— 5~ STy

4.3186 TfoRes,_1,. 27" I(- —s)(s) x
ok |
/

686 exp

+

Vi

17.2744 v
3|1+ 14exp re=pm T o
]
. RE55=_;_+;. 2 r[-E - 5|I(s)

51.8232+rx
exp T e 1 -
>_4J:=.:. RE55=_;_+;. 2 r[-E - 5|I(s)

We have also:

(((((-22744+5996* (e (13*(-1.3288)/(25qrt3))+9844* (eN(13*(-1.3288)/(sqrt3)) 1+ ((-
1.3288)(13s5qrt3)/2))))) / (((12((1+(e™(13*(-1.3288)/(25qrt3)))*2 (14-+e(13*(-
1.3288)/(2sqrt3)))))))))))"1/e

12



Input interpretation:

—2744 + 50064 | + 0844 o

,:;. 12 [l 3 [{131-1.3298.}'{2 e?]]]z [14 ¥ flEl:—l.EEES’."I{z e?]]]]

[ 13|:_-1.zzss:a"|:2 V3| 131-1.3283;"1;—3] i f—l.E.’ZSSl: 1/2{13¥'3 ]]]

Result:
1.676933774582334581657001861376930679102036A61805708451250. ..

1.67693377458233458....

Series representations:

(13(-1.3288)(2V3 |

2744 45996 [f + 0844 (13 C1328VE fl_.'zﬂ 123 |i-1) 1.3233]
\1i 12 [1 . [f<13<—1.3zssn:f{z VE) ]]2 [14 ) f“3"1-3238”.-“{2 V3 ]]]
1
. ~17.2744 | [uz ?k*”_uz""‘[zu
127Y¢]|-2744 + 5996 |9844 ¢ : k)

1
-3.63?2,[ 3 2"'"[2
[

o ok |12
Lk=i) -8.6372V2 I 2 {kl :
F] Yote /
i
/ e e
i =l L] Lol
-17.2744 [vz Zhﬂz [2” -8.6372/ [1;2 Z 2 [z]] "
l+e ElN14 + ¢ k (1/e)

J _2744 + 5996 [ﬂ-:lB-:—l.EZSSJJI,-"I{Z V3| . 984—4¢=”3‘_1'3238”-'”—3 ) ‘Fl_-'2|:13 V3 -1 1.3288]
\1i 12 [1 N [ftlm—l.gzssn;’{z V3 ]]2 [14 . f¢13<-1.3zssn:a"{2 ﬁ]]] -
12 1F
17.2744 B.6372
-2744 + 5996 | 9844 exp|- + exp|-
R R
V2R R VZ g, 2
exp|-8.6372 2 }_‘ ¥ }k [ 2k /
i I /
1 17.2744 v 8.6372 R 55
+exp|- +exp|- 2
7y b es
Zk:ﬂ k! Zk_n k!

13



{13¢-1.3288) /{23 {13{-1.3288)/v3 1)2[12+/3 |(-1)1.3288
-2744 + 5996 [f‘ fl ]+984—4f T te l: ) ]

{1 12 [l . [ff.13f.—1.3zssnl,.-|:2 V3 ]]2 [14 ) f-:13-:—1.3288]]:-'||[2 V3 ]]]

il [[- 2744 + 5996 [9844 exp

345488 Vr
YigRes 1 .27 r[- £ s}r[ﬂ

ot 2
17.2744 v'n
= +
aa =5 1 s}
Liin Resj:_%ﬂ; 2 r[- = §|T(s)

4.3186 X Res_ 1,27 I(-7 - s)T(s)
j — /
/

exXp

+i 2

Vo

exp| -

345488 v
1 +exp|- G i
Li:ﬂ Res _ 1,27 r[—E - 5|L(s)
J 2 4

17.2744 v =
14 + exp|-— - (1/e)
Liﬂ Res _ 1, . 2™ r[—El - 5)T(s)
£ - E Bl

Integral representation:

icosy Has) 4

: 5
g B et (e R
(2miT(-a)
Beiz)is the real partof z
argiz)is the complex argument
|z| i= the absolute value of =
iizthe imaginary unit
and:

L (55+4)*1/10/3+[(((-2744+5996* (e (13*(-1.3288)/(2sqrt3))+9844* (e (13*(-
1.3288)/(sqrt3)))+e~((-1.3288)(13sqrt3)/2))))) / (12((1+(e(13%(-
1.3288)/(25qrt3)))*2 (14+e7(13%(-1.3288)/(2sqrt3))))))] /e
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Input interpretation:

1
—i55+4)— +
10°

9744 + 5996 [P13|:—1.3288:."I|:2 3, gsﬁflaﬂ—lazss:;’v?] L otazss(uz(ia u'?]]]
. i [1 . [{131_1_3233:.-']:2 V3 ]]Jz [14 +F13|:-1.3233:.-"{2 V3 ]1]]

\

Result:
1.617933774582334581657001861376930679192936661895708451250. ..

1.61793377458233.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Series representations:
55+4

10°

(13(-1.3228))/(2v3 | {13 (-1.3288))/v3 1/2{1343 |{-1)1.2288
-2744 + 5004/ [1‘.‘ fl '+ 0B44 o / +e é '

12 [1 i [;13-:—1.3288:!3:-'\:2 V3 1]2 [14 PRCEIREELIENE ]]]

o 2—3—2_!'!‘ 3-1_!'!'
125 ;
. -1?.2?44:-"' VI EE;:E*[E”
594/ 12 - 1000 ||-2744 + 5996|9844 ¢ ' kN
s.6372/|vZ ¥ 2k % — (1)2
e ,-'[ Lge=0) ) +f_8'63?2 vz Efﬂ:.z_k{ 4 ]

[3

_17.2744 ,."[u'E Z;ﬂz“"[z

. 1
J] -8.63?2J,-" [xE Z:;Dr‘"‘ [5”
k14 4 0 U™y

l+e

c}

15



55+4

100
o T = , =
_2744 1 5906 [f113<—1.3zssn:n:2 V3| 4+ Qga4 Q131328803 +f1,-z|} 1343 )(-1) 1.3288]
; 12 [1 i [f»:la-:—l.azssn;l}z V3 1J2 [14 L 1313288 {2V ]]]
. LT
125
e 17.2744
594/ 12 —1000 ||-2744 + 5996 | 9844 exp| - g +
J3 a1 5]
E’k:ﬂ Lt
8.6372
exp|- T8 + EXp —8.63?25
l:_a. ‘_E]k
Va al tak
s [_l}k [_l} 17.2744
2 2% f
24 —_— 1 +exp|-
o k1 / -rk{ L '|
vz 3y, Lk
8.6372 -
14 + expl|- 111: (1/e)
Eals
V2 Lk_ﬂ k!
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55+4

100
T - ; —
2744 + 5996 [f¢13¢-1.328833|,e{2 E + 9844 (13 (-132880/V3 +f1.-2{13 V3 -1 1.3288]
12 [1 i [f»:lg-:—l.azssn;{z V3 ]Jz [14 +f<13¢—1.3238n;{2 V3 ]]]
_ _i 2—3—2,!'!‘ 3-1.!'?
125
. 34.5488 v
504 12 - 1000 ||-2744 + 5996 | 9844 exp| - n -
E:?;,:, RESs:—;—ﬂ' 2- r[—E —s}r[s}
(
17.2744 v'r
exp|- — T
EJ,-=,:, Ress=_%+j 2 r[—z— —s}r[s}
i o0 -5 1
4.3186 Lo Res,_ 1,2 M(-3 -s)res ,r
exp|-—
p /
\
34.5488 Vi
1 +exp|- - N
Z;’=ﬂ Resh_;_ﬂ. 27 r{—E —s} ris)
17.2744 'z "
14 + expl|- (1/€)

Zin Res. 1. 27" r{—% —s}r[s}
£ 2 o

n 3 o
| iz the hinomial coefficient

n'is the factonal function
[@iy i3 the Pochhammer symbol (rising factorial)
I'ix) is the gamma function

Res fis a complex residue
a=3g

17



(((-2744+5996* (e(13%x/(25qrt3))+9844* (e(13*x/(sqrt3 ) +e (x(135qrt3)/2))))) /
(((12((1+((13*x/(25qrt3)))"2 (14+e(13%x/(25qrt3)))))))) = 1/48

Input:
_9744 + 5906 [fl? xf{243 ) 3 9344‘,13 xV3 fx{l,.'z{lz V3 ]]] ;
12 [1 g [‘ulB xf(2 ﬁ]]z [14 eeP xf{2v3 1]] T
Exact result:
5996 [f-:lE xf(2v3) + 0844 BVVE | fﬂ 133 x]lgz] 9744 :
e avs = a8
12 [fuzxm:w 3 [f-:lzlelﬂz V3| i 14]+ 1]
Plot:
30000
250400
20 [][][] — |50 IJ_|M'|3f 3“‘3..5"84_’ 13 3
1koooo | 5 _ .
/ f gt vl | -2744 |12|14”13 !
L0000 | \
| 1243 x)f2 1)
SO0 | g' el ||
- I 1 _— 1_
=15 =10 0.5 : 0.5 1.0 1.5 48
Solutions:
2 1
Xx=—+3 [2 c1 +lo [
13 V3 [2imer +log 23983

1 1
[—?8 699494 + ﬁ([i [—8 773811611228315720231 623 + 23983 ;
3 II

\" 1733678535658 161449854004 472687 ]J &

(1/ 3}} + 18580 830492359836 f.f

3
([5 (-8773811611228315720 231623+ 23 983

\"I 1733678535658 161 449854 094472687 ]] i

[1;3@]]] ~ 0.266460 (—4.99555 + (6.28319 i)e1) for ¢1 € Z

18



2 78699494 1
XxX=—+3 [Ezncl+10g[— i = ;
13 23983 470966 - 323

[1 +fﬁ] [% {—a??asllﬁll 228315720231623 +

23983 iy 1733678535 658 161 449 854 094 472 687 ]] ~
(1/3) - [9 290415246 179918 [1 _,\/E]]ff

3
[23983 [5 [—8 773811611228315720231623+23 983:

\"I 1733678535658 161449854094 472687 ” {14

31]]] -+ 0.266469
((6.28319 i) c1 — (4.98065 + 3.14159 i) for ¢1 ¢ Z
2 78699494 1
x:—ﬁ[Emclﬂag[— i - :
13 230983 47 966 - 323
1
[1-1-\/5][5 (-8773811611228315720231623 +

23983 iy 1733678535 658 161 449 854 094 472 687 ]] o
(1/3)-(9290415246179918 (1 HE]M

3
(23983 [5 [—8 773811611228315720231623 + 23 983

\"I 1733678 535658 161449854094 472687 ]J ~ 1y

31]]] < 0.266469

(19.19466 + 3.14159 /) + (5.28319 f)cq) for cq &
£

og(x) 15 the natural leganthm

I is the set of integers

Real solution:
x=-1.3312

1.3312=¢

Solutions:
x = 0.266469 ((6.28319 i) n+(9.19466 +3.141594)), ne Z

x = 0.266469 (-(4.98065 - 3.141594) +(6.2831940)n), ne Z

x = 0.266469 ((6.28319 ) n-4.99555), ne Z
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Note that:

(((-2744+5996* (e(13*-2x/(25qrt3))+9844* (e(13*-2x/(sqrt3)) ) +e/(-

2x(13sqrt3)/2))))) / (12((1+(eM(13%-2x/(2sqrt3))) 2 (14+e(13%-2x/(25qrt3)))))))) =
1/48

Input:
_9744 + 5996 [013 (-2:xf(2v3 ) 40844 o223 +f—2x|:1,-'2I:13u' 3 ]]] :
12 [1 +[‘“13 (-2yxf(243 ]]Z [l4+¢=13 (-2yx/(23 ]]] 48
Exact result:
5996 [9844525”-“3 yo IV L -13V3 I]-2?44 i
12 [P—':EBIJI,."\-'E [P—-:IBJ:]:."UB g 14]+ l] 48
Plot:
40000
'|
30000 | . s
| — |14756156e g A
20000 | . }
' Gc:-;.~:‘3"3‘.145-5-i. a2l Y3 L q
I[][][][]: 1343 x q|
| g i 51
0.2 0.4 0.& 0.8 1.0 48
Solutions:
1 1
x=—+3|2incy+lo [
13“(_[”1+ #l32031 1
[23 084 + 7775534342998 Jl,u"'l [[5 {5595294?5 B24 767381 + 32931

\"I 1733678535658 161449 854094472687 H e

1
(1f 3}]+ (5 [559 520475824767 381 +

32031: \K 1733678535658 161449854094 472687 ]]A

[1;3}B] ~ 0.133235 (4.99555 + (6.28319 i) c) for ¢ & Z
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1 23984 /
x= 3 [2irc: +lng(32931 - (3887767171499 (1+i/3 )

1
[32 931 [5 [559 520475824 767381 + 32931

\f 1733678 535658 161449854004 472687 ]] g

[1"3}} ) 55;52[1 -iv3)

1
(5 [559 529475824767 381 + 32931

\" 1733678535658161440854004 472687 ]JA (1 B}D =

0.133235 ((4.98065 - 3.14159 5 +(6.28319 ncy)
for
[
£

1 23984 /
x== ﬁ[zzncl +lng(32931 - (3887767171499 (1-: 3],

1
[32 931 [5 [559 520475824 767381 + 32931

\f 1733678 535658 161449854004 472687 ]] g

[1"3}} ) 55;52[1 +iv3)

1
(5 [559 529475824767 381 + 32931

\" 1733678535658161440854004 472687 ]JA (1 B}D =

0.133235((6.28319 ¢y —(9.19466 - 3.14159 &)
for
C1 E
£

logix) is the natural logarithm

Fis the set of integers

Real solution:
x = 0.66558

0.66558 = —¢/2

Solutions:

x = 0,133235((6.28319 ) n+(4.98065 + 3.141594) ), ne &
x = 0.133235(-(9.19466 - 3.141595 +(6.28319hn), ne £

x = 0.133235((6.28319) n+4.99555), ne Z
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(((-2744+5996*(e"(13*(-1.33116109)/(2sqrt3))+9844* (e(13*(-
1.33116109)/(sqrt3)))+e((-1.33116109)(13sqrt3)/2))))) / ((12((1+(e (13%(-
1.33116109)/(2sqrt3)))*2 (14+e(13*(-1.33116109)/(2sqrt3))))))

Input interpretation:
(~2744 + 5996

b e -1 o/ i o142 —
[P13|: 1.33116109/(24/3 || + 9844 L1311 3311610943 | 7 =l 33116109(1/2 (1243 'l']]];"'f
|III =R L I-'I| —

[12 [1 . [f13|:-1.331161|:|9,52 L ”]z [14 . I“13.: 1.32116109/|2 V3 ﬂm

Result:
0.0208481. ..

0.0208481.... =~ 1/48

Series representations:

(13(-1.33116))/(2vF {13{-1.33116)/V3 1/2[13473 |i-111.33116
-2744 + 5996 [I“ (B '+ 9844 ¢ f +e '

(13(-1.33116)/{2+v3 | (13(-1.33116)/{2v3 | -
12 [1 + [f i -']z [14 e I/ ']]

_B.A5255 Y2 T z-k{lﬁ 259576 &
=€

k=0 "l-1490 ¢

1
vz ¥ 2“"[2\
k

B.65255

14756 156 exp +8.652552 ' 27 [

V2 5o 2k [5 k=0

]_

o b =

17.3051 — & 1
1499 exp +8.65255y2 3 27 [ 2 ] +

‘.."E Em z—k 2 k=0 ke

25.9576
BE6 exp t

8.65255:-".
3|11+14¢ '

+8.65255 /2 ): 9% [
k=0

ol O P

vz Z:;Dz"':

/
/
k

1 .
3 250576/ | vz He 2“"[5]
k“ FE : [ Lio
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2744 45996 [f¢13<—1.33116n;"{2 V3|

12 [1 . [;13.:-1.33116:::.-{2 Vi ]]2 [14 +f;13¢—1.33116n}.-|:.2 ] ]]]
259576

), LD

|l exp 855255\/_2 _qagg B g _

{13(-1.33116)/V3 1213473 J-1)1.33116
+ 9844 ¢ / +r I: :

14756 156 exp i 652?5 +8.65255 \{_ Z {__ { }
VI e ':'E]:j_z]k k=0
17.3051 = (-1f(-)
1499 exp S +8-55255V{EZET“ +
V2 EE'LD ‘__ET'E]& k=0 :
25.9576 = (-3 (-1)
686 exp ' T +8'55255\EZZT“ J;“
T {'E-:‘EL k=0 4
8.65255 - 25 9575

LH L]

'_ o . -— ﬂ Lll
31+14¢= Z"‘ Z
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{13{-1.33116)/(2v3 (13(-1.32116)/v3  1/2{13v3 Ji-1)1.23116
-2744 + 5996 [f‘ fl ]+9844f T te l: ) ]

12 [1 o [P-:13-:—1.33116n:."{2 V3 ]]Z [14 L JBF133116)/(23 ]]]

@ = ! '
[[ [ 4.32627 7., Resﬂ_%” 2 (-2 - S]F[s}]

Vo

-1499 exp

b Resh_%ﬂ 9 r[-El — 5| Is)

51.9153 v ]

17.3051 r
ZigRes 1

_§+-"

4.32627 Lo Res,_ 1,2 (-3 - s}rm]

14756 156 exp

+

=5 __1_'
2 r[2 s|T(s)

Vi

34.6102 vr
o0 -5 1 .
Lig Rﬂs:_;-h: 2 r[- = §|T(s)

1499 exp

+

- 1 |

4.32627 £, Resjz_%h; g r[‘E — 5| [(s)

+
Vi

51.9153 v

aa =5 1 |
i RESS=—%+} 2 r[—2 —5|T(s5)

4.32627 L3, Res,__1,. 27 T(- 7 - 5 Ts) x
g |
/

686 exp

[3 [1 + 14 exp

51.9153 vV
exp v I 1 -
2.;:1:: Ressz_%ﬂ. 2 r[-E - s}r[s}

We have also that:

+

Vi

17.3051 v'r ]
"

Ziﬂ Res,_1,; g r[—El ~5|T(s)

[(((-2744+5996*(e"(13*(-1.33116)/(25qrt3))+9844* (e (13*(-1.33116)/(sqrt3)))+e (-
1.33116)(13sqrt3)/2))))) / (12((1+(e(13*(-1.33116)/(25qrt3)))*2 (14+e (13%(-
1.33116)/(2sqrt3)))))))]*1/4096
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Input interpretation:

13(-1.33116/{2V3 ||

—2744 + 5004/ [F + 0844 ¢

4096 (- (23 -1. 243
\ 12 [l+[¢=13" 1.331115.”2u3||]]2 [14+f13'| 133116, I.'Z\.-S]]]]

131:—1.33116,"'\.-"_3] -1.33116{1_.'2{13\-"_3]]]
v '+e& f

Result:

0.9990555 result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e‘z”ﬁ =~ (0.9991104684
-p+1 1+—e_w§
1+3eo'd5° -1 I+ ——
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

2*sqrt(((log base 0.9990555 (0.020848078167772438))))-Pi+1/golden ratio

Input interpretation:
1
2y 10gg ooonsss(0.020848078167772438) —r + ;

logpixiis the base-b logarithm

# iz the golden ratio

Result:

125.476...

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

. 1
2/ 1080 coonss(0.0208480781677724380000) — =

|
1 . [ log(D.0208480781677724380000)
—T+ — +
\ log(0.999056)

Series representations:

T 1
2 v/ 1080 ooo0s5(0.0208480781677724380000) — 1 + :

(-1 |—0.07015 102183222 75 A20000 ¢
[

log(0.999056)

1 3 Elcil
——m+24| -
s \

T 1
2/ 10g; coonss(0.0208480781677724380000) —x + - =
&

l T
= 1+ 24 -1 + logy coonss(0.0208480781677724380000)
&

w (1
2‘[ 2 ][—1 + 10gg coons5(0.020848078 1677724380000
k=0

T 1
2/ 10gg coons(0.0208480781677724380000) —x + - =
¢

1 r
PR 24/ =1 + 108y oogss(0.0208480781677724380000)

@ (~1)* (-1 + ogy ooons6(0.02084807816 77724380000 (- 1),

k!
k=0

2*sqrt(((log base 0.9990555 (0.020848078167772438))))+11+1/golden ratio

Input interpretation:
1
2y 108g ooonsss(0.020848078167772438) + 11 + :

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.618...

139.618... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternative representation:

2 v/ 1080 000056(0.0208480781677724380000) + 11 +

|

|
11, 1, | 1o80-0208480781677724380000)
+—+
PR log(0.999056)

Series representations:

2/ 1080 c00055(0.0208480781677724380000) + 11 +

|

(-1 -0.07015102183222 75 620000 ¢
k

log(0.999056)

i 1 5 ‘ Ef:l
o Ry |
A

1
2 1085 oocns5(0.0208480781677724380000) + 11+ - =
¢

1
11+ = +2 4/ -1 + logg coonss(0.020848078 1677724380000)
¢

0 [ 1

L[ 2 ][—1 +10g; ooonss(0.020848078 1677724380000
k

k=0

1
2 v 1080 000056(0.0208480781677724380000) + 11 + =

1
11+ 42 V =1 + logg coons6(0.020848078 1677724380000)

o0 (-1)* (=1 +logy coo0s5(0.0208480781677724380000)) ™ (- g}k

ien k!

Note that the two values of the field -1.3312 = ¢p and -1.3288 = ¢ are very near to the
value of the following 5™ order Ramanujan mock theta function:

T | g ¢
F@=14 1t iTpase T IFpa+P o T
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1+0.449329/(1+0.449329)+0.4493294/(((1+0.449329)(1+0.449329/2))))

Input interpretation:

0.449329 0.449329%
+ +
1+0.449329 (1 +0.449329)(1 + 0.449329%)
Result:

1.333425050911272680899883774926957930703837145947480074487 ...

f(q) = 1.333425959...

We have also:
(4.076594584857+0.020848078167)*10

Input interpretation:
(4.076594584857 + 0.020848078167) - 10

Result:
40.97442663024

40.97442663024
And:

(4.076594584857)*10 = 40.76594584857

Furthermore:
(4.076594584857+0.020848078167)

Input interpretation:
4.076594584857 + 0.020848078167

Result:
4097442663024

4.097442663024
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And:
(4.076594584857-0.020848078167)

Input interpretation:
4.076594584857 - 0.020848078167

Result:
405574650669

4.05574650669

From the sum of the two results, considering 49/12 and 1/48, we obtain: 4.104166666
We note that 10 * 4.10416666 = 41.04166666

From:

On a Polya functional for rhombi, isosceles triangles, and thinning convex sets.
M. van den Berg, V. Ferone, C. Nitsch, C. Trombetti - arXiv:1811.04503v2

[math.AP] 21 May 2019

Let 0 be an open convex set in B™ with finite width, and with boundary ). Let vo be the
torsion function for €2, i.e. the selution of —Av = 1, v|sg = 0. An upper bound is ebtained for the
product of |[vg| p=nA(), where A(€}) is the bottom of the spectrum of the Dirichlet Laplacian
acting 1 Lz(ﬂ]_ The upper bound 1s sharp i the hmit of a thinning sequence of convex sets, For
planar rhombi and isosceles triangles with area 1, it is shown that |val|;1,q,A(82) = ’f—f and that
this bound is gsharp. B
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Theorem 1.2 If Ag is an isosceles triangle with angles 5,5, 7 — 28, and if 0 < § < F then

la

T(As)A(Lg) _ =

A < g (118 (tan 8)*). (1.14)
a -

Theorem 1.3 If {p ic a rhombus with angles 8,7 — 3,8, 7 — B. and if § < T then

——— < — {1+ 15( tan/ ; [1.15)
|{>.'_H 24 .

Theorem 1.4 If ¢g is as in Theorem .3, then

T{¢a)MPs) 7

> — (1.16;
[Osl 24
Theorem 1.5 If Ag is an isosceles triangle with angles 3,5, 2m — 3, then
T(AnAAs) | 7 f
P A e 1.17)
| 5] - : d

Ag)A(Lg) w2 d 953)
: < — 1+ {147 =
2al Sz TETH
2
& 2/3
_24(14—81 )
?_2 . T
E—(I—I—B](tanﬁ)ﬁ'ﬂ] D{JEE
For B =n/4

(Pi*2)/(24)*((1+81(tan(Pi/4)(2/3))))

Input:
* (esran(D)
Exact result:

41 7°
12

Decimal approximation:
33.72114837038864194768451091624351637898847297473936797357...

33.72114837...

Property:
41 0%

is a transcendental number
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Alternative representations:

13
i [1+81ta1‘12"lg[£]]fr2 = i T [l+81[ ! T ]
24 4 24 [:

i [1 - ii311:a1112"'3[£]];r2 -

%4 [1 + 811‘&1112.-'3[3]];1-2 o iﬂz [1 +81 [_mt[f_; . E]]ZB]

Series representations:

pa(trsran® (D) =5 55

i [1 4 Eltanz’lg[z]];rz = —412 [_k]:k
| S
2i4 [1+81ta1‘12"3[£]]fr2 = % 24 [1+12k}2

Integral representations:

2z (1ot (3w = ([T —— ]

- (1esraan®(2) 2 = 22 ([V1-¢ af
24 4 o

i[hsmnz_.-g[g]]nz _ % [Jc.l 5 fu]z

Multiple-argument formulas:

1) /3
2%1 [l+81t51112-"3[£]];r2 st 2l1+81. 233 [_L[S}T ]

=1 tﬂl‘lz[g}

%4 [1+81tanz-"3[5];r2 e 1+31[

et

= 3t3112[%}
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Ei4 [1 +B1 tﬂhz_-'EE]]}Tz 5 l g [1 i 81[ tﬂn[— 3f}ﬁutﬂn[n]. ]23]

1- tan[— % }tan[;r}

—1 1 U z(cos(m) singm) @3
1af T

[1+81t31112"3[—]]n2 _ 2 218112

24 3

24 T, (cos(r))
4

T(Ag)A(Ng)) ™ r
laa] —a he

eol o

T(Os)N0s) _ 72 [, | Y[, , 9P %
o =m(%) (%) (7G) )

(P172)/(24)*((1+15(tan(P1/4)(2/3))))
Input:

;2—4 [1 +15 tanz_:z[i”

Exact result:
2r
3

Decimal approximation:
6.579736267392905745889660666584100756875799604827193750942...

6.579736267...
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Property:
2 n?

— Is atranscendental number

Alternative representations:

13
! [1+15tal‘123[ ]]Il'z— ifr [l+15[ l ]Z ]
24 4 24 Cm[ii

- (1e150n(5)) = o (115 c0(2 - D))

- (1e150n®(3)) 2 = - (1015 (o + 2

Series representations:

214 [1+ 15 tan® 3[ ]] _42‘:.:2

%4 [1 +15 tanz-"ﬁ‘[g]]nz » -sé [_;k

; ; ;
> [1+ 15t51112'3[£]]”2 =3 %3 (1+2ky

Integral representations
1 2} 3 3 0
4[1+15t'1n Ik U Vi-e dt]

ip+5qugws:§ufﬁ;df

() 32 d{
24 4 3 7 g

Multiple-argument formulas:
3
1 j 1 ; tan
—(1+ 15tanz-'3[f]];r2 = — n?|1+15. 227 _#
4 4 24 —l+ta112[§}
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V-3 stan?| =) #3
2i4 [l+ 15ta112"'3{£)];r2 i iﬂ.‘? [1+ 15 [tan[mH FEn [1 ”]Z ]

-1+ 3t51112[ﬁ}

i [l + 15te1112"'3[£]]n2 = —n |1+15

tan[— 5% ﬁ stanm P
24 1 —tan[—%}tan[n}

1 y )

2 [1+ lstanz-'g[f]]nz - [15AE | —2

24 4 24 T} (cos(m)
4

U 3z (cos(r)) sin(r) ]2_.'3]

.:"n[(}ﬁ}T(Oﬁr] 5 T2 16 + 24(12-!—{54 . 2 e
Qg — 24 (1+ %dz}{]ﬁ+4dﬂ} 2 o7 £d<2

From the sum of the four results, we obtain:
(((33.72114837038864 + 6.5797362673929057 + (Pi"2)/24 + (Pi"2)/24)))
Input interpretation:

2
33.72114837038864 + 6.5797362673929057 + 24 + 24

Result:
41.12335167120566. ..

41.1233516... result very near to the previous results: 1/48 =4.104166666, from
which we obtain 10 * 4.10416666 = 41.04166666 and 40.97442663024

(4.076504584857 + 0.020848078167) - 10
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Alternative representations:
" Sl &
33.721148370388640000 + 6.57973626739290570000 + T

2
40.300884637781545700 + 24 (180 =)*

2
33.721148370388640000 + 6.57973626739290570000 + 24 +— =

2
40.300884637781545700 + 24 (—i log(-1))*

2
33.721148370388640000 + 6.57973626739290570000 + o4 - e
12(2)

40.300884637781545700 +

Series representations:

P
33.721148370388640000 + 6.57973626739290570000 + aa g
40.300884637781545700 + 1.3333333333333333333 Z‘
1+2k

2
33.721148370388640000 + 6.57973626739290570000 + o4 - e

1 - g
40.300884637781545700 + 5 g L

= [Ekk]

2
33.721148370388640000 + 6.57973626739290570000 + o4 - e

® 2% (_6+50k)
40.300884637781545700 + 0.083333333333333333333 L = — ug

= L)

Integral representations:

2
33.721148370388640000 + 6.57973626739290570000 + 24 - 5

; 1
40,300884637781545700 + 0.33333333333333333333 (j B 5 dt]z
o 1+t
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2
33.721148370388640000 + 6.57973626739290570000 + 22 + 7"

"1
40 300884637781545700 + 1.3333333333333333333 [[ Vit dt]z
Jo

22

33.721148370388640000 + 6.57973626739290570000 + E - i -
g sin[ﬂ 2
di‘}

40.300884637781545700 + 0.33333333333333333333 (j
0

From the sum of the four results, performing the following calculations, we obtain:
1+sqrt729/(((33.72114837038864 + 6.5797362673929057 + (Pi*2)/24 + (Pi*2)/24)))
Where 729 = 9° (see Ramanujan cubes)

Input interpretation:
V729

1+
33.72114837038864 + 6.5797362673929057 + 2—4 i 2—4

Result:
1.656561270002349. ..

1.65656127.... 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:
V720

1+ =

33.721148370388640000 + 6.57973626739290570000 + ’—4 +

[NE
[24]
b3

1
12.000000000000000000 V728 E° 7287¢ [ 2 ]

k
1+
483.61061565337854840 + n°
y 720
1+ ” —~ =
33.721148370388640000 + 6.57973626730200570000 + % + ;—;
1 1
(~52aT (-3)

12.000000000000000000 v 728 37 T
1+ .

483.61061565337854840 + r*
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V720
1+ _

33.721148370388640000 + 6.57973626739290570000 + ;—4 + ;—4
6.000000000000000000 2. Res__ 1. 7287 I~ 1 - s)T(s)

1+

(483.61061565337854840 + n° | Vi

Note that, we obtain:

41.12335167120566+(((1/60 (Fibonacci factorial constant + 67))))
Where:

Fibonacci factorial constant
-5:-2)
T T

¢ e

(a; @in gives the g-Pochhammer symbol

# iz the golden ratio

1.226742010720353244417630230455361655871409690440250419643...

1.2267420107...

Input interpretation:
1
41.12335167120566 + - (7w +67)

¥pp is the Rbonacci factorial constant

Result:
42.26046403805100. ..

42.260464... result equal to above first result 42.260464... obtained from the formula

3[ 2744 + 5996 - 42.63931648 + 9844 1818.1113+??523.023543]
12(1 +42.63931648)% (14 + 42.63931648)
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From:

MANUSCRIPT BOOK 2
OF

SRINIVASA RAMANUJAN

we have that:

Page 109

Pi”2/(24) —3/4((( In ((sqrt5-1)/2))))"2

Input:

-2 G5 1)

24 4
logixy is the natural logarithm

Decimal approximation:
0.237559901279160814745406988237856727292432712764725456322...

0.23755990127916....
Alternate forms:

1
7 (r® — 18 esch™(2))

(-5 1)
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- [+ ~18(10g(¥5 ~1)-1oge2)')

1 i ; ; ;
cschix)is the inverse hyperbolic cosecant function

Alternatlve representatlons

L35 -1)a- B Sl (-5

24 4 24 4
;4 2 hgz@[r_lnazg ? (log@oga: (-1+V5 )
s aee(5(Vs -1)a= S-S (1-VS))

2 1 1 2 3 r?.[-;}k[-3+"“§}k
a5 (5 )22 ]

(-1f -1+ V5 -2xf x ﬂ

o
+logix) - 2‘ i
k=1

arg(-1+V5 - 2 x)
frz—lﬂ[zur[ g[ i
2x

Integral representation:

gL (VE -1))3- 2 B[p“*ﬂm]‘?

24 4 24 4 t
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(((Pi*2/(24) =3/4((( In ((sqrt5-1)/2))))*2))))"1/128

Input:
|
SERTHIER)

logix is the natural logarithm

Decimal approximation:
0.988833628580485387235048704408866760465401974342081212010...

0.988833628580.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™3
\/g =1- e_%/g ~(0.9991104684
-p+1 1+—e_3wg
143 ¢54\/5—3 -1 1+—
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

| 2
13{1 "? -6 csch™(2y°

23_:' 128

[lng[\"’g - l} - lczlg[E]l]2

12‘5:/51 [}Tz ~18 lcgz[é (V5 - 1]”

23.-' 128

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

40



All 128th roots of ©°2/24 - 3/4 log"2(1/2 (sqrt(5) - 1)):

|
m 3 1
& 13\34 g 1Dg2[5 [\E - l]J =0.98883 (real principal root)

f
Jimyes 12‘?}l 32_4 i 3 bgz[% (V5 -1)) ~0.98764 +0.04852
i | ~ 3 1
Qi T3z 13# i = :]_ 1022[5 [“E = l]] =0.98407 +0.09692 &
i |I ™ 3 1
SBimied 12\?} s logz[i [\E - 1]} =0.97813 +0.14500;

i 2 3 1
()16 jqg = & = - .
£imi16, i/ a2 1ag2[2 (V5 1]] 0.96983+0.19291 ;

Alternative representations:

| |
1zs|| i . 10g2[é [,E o 1”3 o 123|| ﬁ 5. 10g§[:_2L [—l " ‘EH

\ 24 4 \ 24 4

||}1'2 1 |

12‘? 243 1052[% [‘u"? - 1”3 = 128|| 22_4 o ; (mg[mlngﬂ[é [_1 " EHT
II x 1 [

128| LR

\ 24 41.#[%[4?_1]]3 =5

SEY

a3 (-V3))f

|

Integral representation:

| |
| n? 1 Lpof— 3
12‘? i—alngz[i[w"S —1”3 :12’2’5_‘1[

‘L(-13)1 ]Z
j~ = di
1 t
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log base 0.988833628580485 ((((Pi*2/(24) —3/4((( In ((sqrt5-1)/2))))"2))))-

Pi+1/golden ratio

Input interpretation

SEHERD | B

logn osssazszassndss
24 4

Result:
125.4764413352. ..

logixi is the natural logarithm

loggix)is the base- b logarithm

# iz the golden ratio

125.4764413352... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T=0

Alternative representations:

~ 1 1
logg, 088833628580485IJDDD[24 4 108'2(5 [\'E = l]] 3] —m+
~ 3 1
- +logg, 0888336285804850000[24 :1_ 102?(5 [— 1+ \EH

logg, 0888336285804850000[ 1'352[ [\E = l]] 3] - T+ ;

24 4
i log[—z——logz[ (-1+V5))
¢ log(0.9888336285804850000)

24 4

;12 1
logg, ossszzﬁzsssmssnunu[ 1052(5 [\'{E = l]] 3] -7+ ; =
g
2
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Series representations:
1

logg, 0888336285804850000[24 4 1052[ [\K_ ]] 3] —T+ ; -

1
2
e =k
l 1 l 5 18 \.‘:.l-‘ [—é} [—3+"I'l-5l|
s —m+ 1080.088833A285804850000 2d - Z‘ k

k=1

1

logg, 0388336285804850000[24 a 1052( [\E = l]} 3] -+ - =

&
1k 5
':_ﬂ.rl('l_24+’-r —lﬂlng"l:il:—l-ﬂ' 3 .Ill]k
1 Lo K

¢ " log(0.9888336285804850000)

Integral representation:

1agz( [f ]]3]_,”% _

24 4 ¢

1
logg, 0888336285804850000[ 5
1 ]"II 145 Il
; ="+ 1050.9888335285804850000 = 13 " dt

Adding the previous analyzed expression:

= [1 +81 tanz"'g[gn
with

JTI_2 — ;
24 4 logz[ HS B l]]
we obtain:

((P172/(24) =3/4(((In ((sqrt5-1)/2))))"2))) +
((PI"2)/(24)*((1+81(tan(Pi/4)"(2/3)))))))

Input
JTI_2
[24 4

og'(3 (V5 -1))) 55 (181 an%(3)

43
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Exact result:

~Z1og?(5 (V5 -1))

837
24

Decimal approximation:
33.95870827166780276242991790448137310628090568750409342990...

33.95870827...

Alternate forms:

83
24

3
— _ Zeschl@y?
4

~ 34 (Fibonacci number)

%4 [83 & 103‘2[% [wj? - 1]}]

33;12
24

-lhlm

[lag{\/_ l] = lcg[E}]z

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

Alternative representationS'

[24 4

1ag2[ ['.E _ 1]] 3]

— 4+ — [1+31[—C0t{—% -

[1 +81tan? [ ))a* =

) G5 (2+45)

- %4 [1 - Eltﬂllz'llg[g]]frz -

q
o (2 (14 )Js 2 (1081 e —2_F)

1 4 P':E imyid

+%ﬁmmﬁﬂ%£=

=

)2 (los@oga 5 (-1 V5 )]
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Series representations:

[f_}k,ﬁl[\f__ ]]3] 2%1[1+81ta112"'3[£]];r2:

83;12 3 (e (-2 [ 3+V5 |
ol 20
x o
[E = glr lcgz[% (Vs - 1]] 3] + zi (1+81an®?( 7)) =
k e k _k
83r° 3 arg(-1+Vv5 - 2x) [ ‘1} (-1+¥5 -2x) x
= +Z 2 A —J[Dg[x} L X
1 1 1 paf
[5 zrlagz(i[m/_-lna]+2—4[1+81tanz-3[£]]n2=
83,2 3 '1rg{ (-1+v5)- xj [ }[ Vol 2:!;:]"‘3;:"‘c
=1 2 i = + log(x) - >_‘ .

Integral representation:

[— = 1022[ [wf'_ ]] 3]+ %4 [1+81ta112-"3[£]]n2 -

24 4

83 n? 3Ul¢ms11 ]Z
—-=]? = dt
24 4.5 t

Multiple-argument formula:
[2_4_:110g2[ [\‘l_ ]]3]+2%1[1+81t3112"'3[£]];r2 =
3.3

TR [—lag[EH lug[—l +w,"?]]2

45

IT

|



In conclusion:

1/21*[((Pir2/(24) —3/4((( In ((sqrt5-1)/2))))"2))) +
(((P1"2)/(24)*((1+81(tan(Pi/4)"(2/3)))))))]

Input

2t (- 512G (V5 -1) 5 (1 s1een(5)

logix is the natural logarithm

Exact result:
83 3
21 [

24

ng[ (Vs - 1]]]

Decimal approximation:
1.617081346269895369639519900213398719346709794643052068090...

1.61708134626... result that is a nearly approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:

e [83;r ~18 csch™l2)? )
504

wor ez 5 1)

504
5_|:lm4 [83 a° - 18 lugz(é [1}? . 1]]}

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

Alternative representations:

211 [[24 41032[ (Vs - m+in‘2[1+81mn‘?- [E]]]_
i[j—4+in‘2[l+ﬂl[—cnt[—%+g]]] logz[é
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2—11 [[22—4 - 3 lagz(é [\E - 1]]]+ i;ﬁ [1 + 811’&1112"'3[3}]] N
i [22—4 - 3 lﬂgz(% [—1 + \/EU+ % a [1 +81 [—1 + : +j;"”?'-"4 ]ZIIE]]

1 [[ﬁ k- lngz[é [,E - 1]J]+ %;ﬁ [1 +81 ranz-'?[g]}] N

21124 4
1 (n* L 2 oo moms 3y : ll‘EJZ
i[iﬁn[ <81 (~cof -2+ 2))"") -2 (log@ log( 5 (-1 + ]}]

Series representations:

ol °gz[ [\/_ U]*i”2(1+81f=”~112"'3[§]]]=

T [[f 2 lugz[é [\/_ - 1]J]+ %f [1 +81 tanz"'g[i]]]:

arg(-1+v5 -2x)
2m

[lng[x} L[_ j[ 1+qu Ex} ]]2] for x < 0

é ]]]+ %Fz [1 +81 tanz"'g[i]]] -
arg[ (- 1+w.-"§}_x}
2

(1) (-14V5 -2xf x ]‘

i

1

e

211124 4

&l
1|83x° 3
4

21

2irm

24

+log(x) -

Z‘ i [o1

k=1

Integral representatlon
1 1 T
i[[i E gz[ [\'/_ ]J]+ Eﬂ-z {1+811’ﬂl‘12'3[£]]]:

83 n? 1Ul¢ws11 ]Z
———] 12 - dt
504 28 ) t
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Multiple-argument formula:
1

21[[24 41052[ [‘E'l]}]+in‘?[l+31mn2-'3[£]]]:

- [33” (o +1og(-1+V5 )

24 4

Now, to the Ramanujan expression, adding to the two precedent expressions, we
obtain:

[(Pi”2)/(24)*((1+81(tan(Pi/4)~(2/3))] + [(Pi*2)/(24)*((1+15(tan(Pi/4) (2/3))))] +
[Pir2/(24) —3/4((( In ((sqrt5-1)/2))))*2]

Input:
J1_|_2

£ osnen(3) 5 resn) (5-S V5 )

log(x) is the natural logarithm
Exact result:

333;12 3 lugz[ [\III'E_]-]J

Decimal approximation:
40.53844453906070850831957857106547386315670529233128718084 ...

40.538444539..... result very near to the value of the following expression:

(4.076594584857)*10 = 40.76594584857

Alternate forms:
1
- (33 7% - 6 csch™(2)%)

g (11;3 _2 195[% [--JE - l]D
% = f_L [k:g{\n"? - l] = 10g[2}]2
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1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

Alternative representations:

a5 (st (5)) e+ 2 (115t (5 ) T Tuog?( (V5 -1)s)-

24 4

i

S R [1 +15 [—cat[—f—; + ;]]2"'3] +

- (1481 (~cor( -2 + 1)) D10g?( L (14 V5))

4 4

o5 (s (§)) o (115t 5)) 7+ [T 1085 (V5 -1))s)-
" e (1015 (o2 + 2))7)

|
g2 (181 (oG - 5))- 5 fosmron 5 (V5 )

g5 (st (5)) e+ 2 (11t (5 )+ T S1og?( (V5 -1)a)-

24 24 4
3 1 1 2 /3
_——1Dg2(—[—1+"'u'5]]+_}TE[1+15[—!+ I_ - ]2 ]+
24 4 2 24 1+ g 2imN4

1 4 2i i3
— 7 [1 +81 [—1 - — ]
24 l ¥ f-:z: .IT;III4

Series representations:

o5 (e sean(D) 2 (115002 (5 )+ (3 S0’ (3 (V5 -1))3]-
S_‘[_ Y -3+ v5) ]‘

g (1o s (5)) 2+ 2 (11t () (- S1og?(3 (V5 -1))s)-
3322 3 e (3] (-1+V5 - 2x) x*
g 4 ]

_ﬂ;

3
4

arg(-1+ V5 - 2 x)

h
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214 [l +81tan” [4]]n2 + % [l +15 tanz"'g[z]]

[24 305 (V5 -1))3)-
(-1 -1+ V5 - zx]“x-k]‘

'1rg{ [1+'-.“5] x}
2m

337 3

2im

B 4

+logix) - L P

Integral representation:

1 SPErE ST | Ve L ¢ | G O
2—4[1+Eltan' [;]];r +£[l+15ta11' [:1-]]}1' +[———10g2[5[*q"5 —l]]B]:

24 4
33x% 3 pL{13)1
— - - j — dt

8 4 1.1 t

Multiple-argument formula'

g (st (5))t + 2 (115t (5 )+ T S1og?( (V5 -1)a)-
? - 2 [—lag[EH lng[—l +V 5 ]]

From which, dividing by 10, we obtain:

1/10((([(Pi*2)/(24)*((1+8 1 (tan(Pi/4)~(2/3))))] +
[(Pi*2)/(24)*((1+15(tan(Pi/4) 2/3)))] + [Pir2/(24) —3/4((( In ((sqrt5-1)/2))))*2]))

Input:
1

E[22—4[1+31ranz-"3[§]]+j—4[1+15ta112"3[:]] [; 41052[ [“E'l]]]]

log(x) is the natural logarithm

Exact result:
33 r? 3
10 [

8

ng( (Vs - 1]}]

Decimal approximation:
4.053844453906070850831957857106547386315670529233128718084 ...

4.0538444539..... result very near to the previous value of the following expression:
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13(-1.3288 /(243 )|

7 9844#131-1.3238:.-& 3| s f-1.3288|:1,.'2|: 1343 ]]]

_2744 1 5996 [f-

12 [1 7 [f13|:—1.3288:."'|:2 \-'?:l]}z [14 A 013|:-1.3zss:.-"|:2 v?n]]

4.07659...

4.07659...~49/12

Alternate forms:
1
= [33 7 —6esch™'(2)7)

1 i ; ; ;
cschix)is the inverse hyperbolic cosecant function

Alternative representations:
- [% (1+81can®( %))+
57 (1o stan®™(5))+ (22 - S og?( (V5 -1)) -

% [5_4 r (1015 (-cor-Z 4 g]]z-"g] .

_N2[1+81[—CDF[Z z}] ] 1"52[ -2+ ‘/_]]]

55527 (1-erean®(3))-

e (115100 (5) 55 - S (45 -1)]) -
%[5_4+2_:n2[1+15[_m[_g+g]]”]+%n (181 (~cof-2 + 2 )))-

g [lag[ﬂ\‘lﬂgﬂ[% % +~E]]]Z]
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<[ 7 (1esran(2))+

ﬁ[zﬂf
2iﬂr;ﬁ[1+15tanz-"3[4]] [fjk’gz( ["‘/_ ]H]:

24 4
1 .— 1 2 /3
— ———lugz[ [ ]J+ II'Z[1+15[—!+ !_ . ]2 ]+
10(24 4 24 1 4+ el2EmH4

13
— [1 +81 (— ]Z ]]
W4
Series representations:

16 (537 (1o s1aan®(5))+ 22 2 (1 150075 -

10 24
x 3322 3 (o (-2 (-3+VE)
G233 (Vs - U]]=Eﬁké —
ﬁ[i l+sltan2-'3[g]]+2_1nz[1+15tanz-'3[g]]+

33 n°
i
8

[
- 2eh ) B2

(-2 ; (-1+V5 —2xf x

larg[—1+ \"?—21}
2
2

—i [10 g(x) - 2‘ P

5 537 (1o s1aan®*(3))-

g (115t (5))+ (32 - o3 (V5 -1)) -

1 (3322 3 arg(> (-1+v5)-x|

| I +10g[x}—

10 8 4 2
@ (-1+ V5 - 2}
‘}_‘[ } k 2 ]2] r.,; . L)
k=1

Integral representation:

1_10[% 2 (1+811an?*(Z)) ¢ 2 (1415 tan ()

£ 3 ) 2511

24 4

|



Multiple-argument formula:

rl.a [i 2 (1+810an?()) 2_14 2 (1+15an?’(7))

[24 S o2’ [E-l]J]].- m[% g[-lug[z}+1ag[-l+~f€]]2]

We have also:

Pi*((([(P1*2)/(24)*((1+81(tan(P1/4)(2/3))))] +
[(P172)/(24)*((1+15(tan(P1/4)(2/3)))) [+[P1"2/(24) -3/4((( In ((sqrt5-1)/2))))"2])))-2
Input:

o5 (1o mrant(5)) 2 (1o asean(§)) - 305 (V5 -1)) -2

logix is the natural logarithm

Exact result:

o5 - Sre(5 (V5 -1)))-2

Decimal approximation:
125.3552795518703938576422532990510192508810645896080865529...

125.3552795... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternate forms:

33.° 3
B resch™12)°
a2 4

-2+

335
8

-2 xlog®(; (V5 1)

-2+

[-15 L Eurlagz[é [\E . 1]]]

ool

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function
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Alternative representations:
[ (1+81002(3)) 2+ 4 (115 a0 3)) [5_4 - 3og?(3 (V5 -1))])-

2=-2 +}T[;r2_4 + E_:- a {1 +15 [—CDL’{—;—T E]]E"IB] +

a7 (o8 ceof -5 +§)F)- (3 (1+95))

o35 (1m0 (§)) 55 (11500035 ) o - S5 (V5 1)) -

24 4
}'I'2

2=-2 +n[£ +2—:-.?T2 [l+ 15[—::01:[—}2—1- - E]]E 3]+

s (181 (-eo-5 +3)f") - g tose 3 (-1 )]

o(55 (1o st () 2 (1o 1swn®(§)) 7+ (T - 3108’5 (V5 -1)s -
2——2+n[ﬁ——10g2[ [1+\EU+

24

2i e 1, 2i /3
— [1+15[—!+ — ]+—F[1+81[—1+ Y ]
) 24 1+ e2imis

Series representations:

(55 (1o mrnt(5)) 2 (1150 5)) 7+ (T - 108" (V5 -1)s -

24 4
33 12 @[}[3 45}]

2=-2+ i

2

=1

3
A

(35 (18100 () + 52 (1o 1500 §) +[___1Dgz[ (V5 -1))s))-

24 24 4

i

332 3

+ —

are(-1+v5 -2x
2=-2+x Eﬂl g[ i ]—

2

- }[1+v5 —2x)f x

[lug[x} L k
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}T[;‘;‘-[l+31tan2 3[ ]}T +—[l+].5té‘ll‘1:2 [Z]]fr +[;r2—4—210g2[ [\(_ ]JE]]_
3.2 3 arg[ (- 1+\.’5'| x}
2=-2+r “h 2im = + logix) -
o [_-; (-1+V5 -2xfx
2 k

Integral representation:
}T[% [l - Eltanz"lg[g].]frz - i [l +15tan®? [:]]}T + [ﬁ i 103'2[ [\(_ ]JE]]—

24 4
3327 3 (ri{aws)1 ¥
2=-2+ ——}TJ" ;dﬁ'
1

8 4

Multiple-argument formula:
;1-2

(35 (1813 (5« 2 (11500 §) +[£ - 2log?(2 (V5 - l]}g]]_

2=-2n (7 -2 (coge@ g1V )|

3*((([(PI2)/(24)*((1+81(tan(Pi/4)N(2/3))) [+ [(Pi*2)/(24)*((1+15(tan(Pi/4)~(2/3))))]
+ [P172/(24) —3/4((( In ((sqrt5-1)/2))))*2])))+13+3+golden ratio

Input:

5[5 (1o mran®™(3)) - 2 (115w 5) - (- Trog* (3 (V5 -1) -

13+3+4

logix is the natural logarithm

# iz the golden ratio

Exact result:

33 7 3
¢+1I5+3[

1ug2[ [wf? = 1}}]
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Decimal approximation:
139.2333676059320203731633225475620597071904250567996244046. ..

139.233367... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
99 x*

9
¢+ 16 + - ; |::Sl::h_1[2}2

¢+15+§[lln2—210g2[ 5 —1D

[+ =R ]

[132+4 5 499 52 —lﬂlagz[ [‘f_ 1]]]

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

Alternative representations:

335 (18100 (5 + o7 (1 1500 5) o+

[24 41032[ [1!?—1]]3]]+13+3+¢:

16 +¢+3[£ + %n [1+ 15 [—u:u::t[-I + f]]z"'3]+

323 (12 stan®(3)) 2 2 (1415 0an*( )
[;i 4108’2[ HS—I ]]+13+3+¢_
15+¢+3[;2—4+%n [1+15[-ccr[-g+£]]2"3]+
2

27 (1e31 e -3+ 3)- 2 oz (3 (-1+45)

35 (11 (5 + 37 (1 1500 5+
[24 410g2( [1}?—1]]3]]+13+3+¢:
15+¢a+3[ lﬂgz[ [ \(_]J+%n2[1+15[—1+—l+j;‘_w4 ]2.-'3]+
Bl [1 +81 [—1+ ];ﬁrllg]]
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Series representations:

3 [zizt [1 " alranz-"g[g]]nz "

n B
13+3+¢a-:ll.'f|+¢;|§-+';”;I _9

3|35 (1+810an®*(5)) + 52 (1o 15tan®*(§)) 2+

[g—ilngz(i {\E—IUBJ]+13+3+¢:

330 3

i
4

arg(-1+v5 -2x)

16 +¢+3
o+ 2

i

i
rol

[lng[x} }_‘[ }[1 Jk_ 2 x| x ﬂk“

3|35 (1+810an®(5)) ¢ + 52 (1415 0an®(§ )+

[5_4_}11052(5[‘]__ ]J3]]+13+3+¢:
arg(2 (-1+V5)-x)
2r

33.° 3

16+ +3

Im + 103[1']' i

(-1f (145 —2xf x *]2.

LT
=1

Integral representation:

3 [%4 [1 " alranz-"g[z]]nz "

%{l+15ran”[4]];r2+[———lngz( Ws - ]]3]]+

1
2

n S l
13+3+¢::15+¢+99 9[ l:lvlSII ]
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Multiple-argument formula:

3 [%4 [1 g 81tanz-"3[g]]n2 + i [1 + 15ta112-"3[£]];r2 +

[i - El, lngz[é (V5 - 1]]3]
16 + ¢ + 3[% - g [—10g[21+ 10g[—l+ \.'I'E]]z]

+13+3+9=

From:

Integrable Scalar Cosmologies I1. Can they fit into Gauged Extended
Supergavity or be encoded in N=1 superpotentials? - P. Fre, A.S. Sorin and M.
Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013

We have that:

1243
t—oo 12he™ 5
T e & o (5.65
‘ 1205 (3:59)

A 12t
t—co 120€e 5
™

Te &= — =
12>

125%eM((12*%0.25%x)/5) / ((12%0.25°5)) = y

Input:

II“1.-'5-:12 0.25 x)
125 — =¥
12+ 0.25°

Result:
10666.7 %5% = y
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Implicit plot:
4[][]Jl
200

T X
4000- 3000-2000- 100G, | 1000
400 !

Alternate form assuming x and y are real:
10666.7 5% +0 = y

Real solution:
¥~ 10666.7 - 2.71828° 6~

Solution:
__jp': 32;”:”:' P'!BI]."S

Partial derivatives:

i 4 3
= [m 666.7 ft'-'f“; — 6400, ¢ 8%
ax

a ;
—[m 555.%”-61; -0
ay

Implicit derivatives:
U'I[_}"'I- 26388 270 066 624 f—-:l 351079888211 149 x)/2 251 790 813 685 248

ay 168 884 086 026 393 625
dylx) 1351079888211149y
ax 2251799 813685248

Limit:
lim 10666.7™%* =0 =0

For

¥~ 10666.7 - 2.71828° 6~

we obtain:

125%e((12%0.25%x)/5) / ((12%0.2575)) = 10666.7%2.71828"(0.6x)

Input interpretation:
1|:“ 1/5(12-0.25 x)

125+ —  _10666.7-2.71828"8*
12 % 0.25°

Result:
10666.7 " %* = 10666.7 - 2.71828%5*
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Plot:

1.5 %105 |
1.0 %108 |

HO0000 |

4 2 2 4 [&] il

Alternate forms:
"% = 1.%x2.718289-6%

10666.7 % 5% — 10666.7 % 6*

Alternate form assuming x is positive:
fD.Ex _ D.ggggg?fﬂ.ﬁx

Alternate form assuming x is real:
10666.7 «”%* + 0 = 10666.7 - 2.71828"° 4.0

Real solution:
x = 7.74296

7.74296

Solution:
x = (2.47775x10° i) (6.28319 n+(-3.125x 10 %)), nez

125%e7(12%0.25%7.74296)/5) / ((12%0.255))

Input interpretation:
1tul,-'S-:l.'Z 0.25+7.74206)

125

12 -+ 0.25°

Result:
1.11087... » 108

1.11087...*%10°
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Alternative representation:

125{,':12 0.25 « 7.74298)/5 125 expf[z} }

12 - 0.25° 12 - 0.25°

Series representations:

125 12 ~0.25 = 7.74296)/5 @ 4. 64578
: - 10666.7| 3 —
12 x0.25° = k!
125 \12 + 025 -« 7.74296)5 o K 4.64578
- - -~ 426.099 ) ——
12 - 0.25 ~ k!
125 {12 - 0.25 - 7.74208)/5 “_.-‘ [—l k'l-z 4. 64578
. — 10666.7 b
12 « 0.25° == &
t 95t  126e¢E  125¢ 5~ 124
I o € 5 ZJE 5 20
Te(t) = /o dr exp [B(x,v)] = A 4 = 4 s

Fort="7.74296 and v=1/4=0.25, we obtain:

(25%7.74296)/0.25M — ((125%e/((6%7.74296%0.25)/5)))/(3%0.25°5) +
((125%e7((12%7.74296%0.25)/5)))/(12%0.25°5) + 125/(4*0.25"5)

Input interpretation:

25 ?-?4295 125{1.!'5':6 T.T42060.25) 125 Fl_l'5':12 T.742060.25) 125
- + +
0.25% 3.0.25° 12 % 0.25° 4.0.25°
Result:

7.57008... % 10°

7.57008...%10°
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Alternative representation:
25 . 7.74296 125 ‘,liﬁ T7.74206 - 0.25)/5 125 ‘,l:12 7. 74206 - 0.25)/5 125

+ + =
0.254 3. 0.25° 12 0.25° 4.0.25°
G 7742906 0.25

25 7.74296 125exp 5 (=)

0.25% 3. 0.25°
13 - 774206 - 0.25

125 exp 5 (2} 125 :
- or =

12 x .25° 4.0.25°

+

Series representations:
25 . 7.74206 125‘;:6 7.74206  0.25)5 125‘,-{12 7.74206  0.25)5 125

+ + =
0.25% 3. 0.25° 12 0.2562 4.0.25°
32289 4. 64578
Lo | e
_42 555.?[-1.91144+L>_‘E]2 -0.25 LZE] ]
=0 =0
25 7.74206 125‘;:6 7.74206  0.25)5 175 ‘,l:12 7.74206  0.25)5 125
=0 + -+ =
0.25% 3. 0.25° 12 - 0.25° 43:4 0.25°
32289 4. 64578
B1+k 2 1+k
_8527.66 [—9.55358 + [}‘ ?]Z - 0.0499667 [}‘ o ] ]
=0 =0
25 7.74206 125‘;:6 7.74206  0.25)5 175 ‘,l:12 7.74206  0.25)5 125
=0 + -+ =
0.25% 3. 0.25° 12 - 0.25° 4640.255
@ (1 +k)? 32289 @ (1 +kf 4.64578
_42 555.?[-1.91144+ L}_‘ S - p.25 Z o
=0 =0

To work out the behavior at very early times it is more complicated, vet we can predict it
by inspecting the behavior of the energy density and of the pressure. Inserting the form of the
solution and of the potential in eq.(1.5) we obtain the parametric time behavior of the energy
density and of the pressure ®:

38 (—4? 4+ 2% (22 +5) + 5 (32 -5) - 5)
p = - (5.68)

Gt

6
15625 (—1 -I—GT)

3% (42— 26™° (202 +5) + ¥ (302 4 5) + 5)
p = — (5.69)
15625 (1 + %)
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We have that:

38 (—41}9 + %5 (2y2 — 5) + e (3y2 ) 5)
p = . (5.68)
15625 (—1 —|—6T)
38 (41/2 _2:.% {21/2 + 5) — e {31/2 +5) —1—5)
- | (5.69)

Giae 6
15625 (—1 +e?)

Fort=7.74296 and v=1/4 =0.25, we obtain:

3*0.25"8((((-
4*0.25"2+2eN(6%7.74296%0.25)/5)*(2*0.2572+5)+e"((12*7.74296*0.25)/5)*(3*0.2
572-5)-5)))) * ((L/((((15625((-1+e™((6*7.74296*0.25)/5)))"6))))))
Input interpretation:
3-0.25°

[_4 0.252 4 9 o135 (6:7.74296:0.25) (2 0.252 L o 1/5(1247.74206.0.25) (3 0.252 _ 5 -

1

5} 15 625 [_1 +{,1_-'5-:15-. 7.74296 0.25]}6

Result:
-1.93510... x 10712

-1.93510...¥10"* =p

Alternative representation:
[[3 DESS] (_4 0252 +92 P-:E 774206 0.25)5 [2 |:|252 +5-| + P-: 12 - 7.74296 0.25)/5

(3 0.252 _ 5) - 5” .-’f [15 625 [_ 1 4+ g6 7-74206 |:|.251-'5}6} _
6 774706 (.25
: - . + 2 exp =] (Z) . +3)+
3.0.25°%)|-4 . 0.25% +2 2% 0.25% + 5)

12 - 774206 25

exp 5 (2)(3 - 0.25% - 5) - 5]] /

!
ﬁ _n_' _:&'?Qﬁ '?5 6
[15 625 [— 1 +exp 5 [z}] ]
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Series representations:
(3 0.25%)(~4x 0.257 + 2 (6777429670245 (9, 0 257 4 5) 4
fnz 7.74206  0.25)5 [3 0.252 3 5} . 5”."'
[15 675 [_1+fc6 7.74296 0.253_-'5}'5}=
232289

3.00293x10° (-0.512195 + (3, 1) -0.469512 (X, o

[ [Z 3 2 32280, I5
k=0

(3 0.25%) (-4 0.25% 426 774°6 025 (3. 0,957 4 5) +
12 7.74296 - 0.25))5 (3 0_252_5}_5”;
[15 625 [_1H;.|5 774296 n.zsm.-'s}ﬁ}z '

0.0000941543 (-2.56268 + ¥ 1ak §2.32289 0.09384 (T 1+J.; 4.64578)
k=0 k=i

}4 645'?8}

e 14k (23228906
(-5.00333+ (3> ] }
(3 0.25%)(-4 0.25% + 26 77496 0205 (5 0257 1 5)
f-:lz 774206 0.25)5 [3 l:|.252 _5}_5” II.'

[15 625 [_1+{;.6 7. 74206 0.25_1_.-5}6}:

" - l:—1+k:|2 2.32289
3.00293x10°° |-0.512195 + [ZH T]

—_ l:—1+k:|2 3228946
[_1-"[24}::0 kt ]2 ]

(_14k|2 & 64578
- 0.469512 [Efﬂ %] ]

Gty

38 (47 — 2¢% (202 +5) + % (3% + 5) +5)

Gt 6
15625 (—1 -I—E!T)

3*0.25°8((((4*0.252-
2eN((6%7.74296%0.25)/5)%(2%0.25°2+5)+e((12*7.74296*0.25)/5)*(3*0.25/2+5)+5))
) * (L((((15625((-1+eN(6%7.74296%0.25)/5)))"6))))))

Input interpretation:
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3% 0.25"

1

5} 15625 [_ 1 +‘,1."5':6 774206 D.ESJ}6

Result:
2.12317... x 10712

2.12317..%10"% =p

Alternative representation:
[[3 DESSI}{‘]- 0_252_2‘“-:6 7.74296  0.25)5 [2 0.252+5}+f112 T.74296  0.25)5

(3 0.25° +5}+5”:j[15525 [_1“,16 7.74206 0_25],'5}6}=

6 - 774296 -0.25
[[3 0.253}[4 0.25% - 2 exp 5 (z)(2 - 0.25% +5) +

12 - 774396 - 0.25 3 J
exXp 5 (2)(3 - 0.25 +5}+5]]f'

G- 774206 -0.25 &
[z}] ] i'll

[15 625 [—1 +BXp 5 I

Series representations:
(3 0.25%)(4 0.257 -2 774 0235 0.25% +5)+
f‘ilZ 7.74296  0.25)5 [3 D252+5}+5”g‘{

[15 625 [_1+f¢6 7.74206 0.25:,'5}6}=

3.00293x107° (-0.512195 + (%,

a [_1 "‘{Z:;;. ﬁ}z.azzsg}ﬁ

((3%0.25%) (4% 0.257 — 27774296 x0.2¥3 (9, .25 + 5)4
6112 7.74206  0.25)5 [3 D252+5}+5”f{

[15 635 {_1_”-:6 774206 D.ZSJ,-'S}E}z

0.0000941543 {—2.55258 + [z;;j lki

252280 4.64578
) )

- 0.506098 (£, 7

}2.32239 Lk }4.645 ?s}

-0.101152(xg,; ¢

Yoo 14k }2.32289}6

[_5_.:..:.333 +{ 3 AP
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[[3 D.ZSS] [4 0.252 _ 9 6 7.74296 0.25)/5 (2 0,252 (5}
12+ 7.74296 - 0.25)/5 (3 0,252 +8) +5}}:.-’
[15 625 [—l 4 g6 774296 0.25_1_-'5}6} _ '

-:—1+k:|2 ]2.32289

-8 i
3.00293 =10 [—D.S 12195 + [Ekz,;, T

. ':—l-hl!::lz 3228946
{_1+[Z‘k=n k! ]2 ]

(L14k|2 464578
~0.506098 [z;;j lk—] ]

From the ratio between p and p, after some calculations, we obtain:
1/(2.123169628766854516 x 10°-12/1.935101496001104582 x 10"-12)

Input interpretation:
1

2.123160628 766854516 10712
1935101496001 104582 - 1012

Result:
0.9114210517060840980513479904505073573934537306508437006585...

0.9114210517...

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

w |6 /g =0 — 60 | 0.910 — 0.918

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

(((1/(2.123169628766854516 x 10”12/ 1.935101496001104582 x 107-12))))*1/128

Input interpretation:
1

2.12316R0A2 8766854516 1012
\\ 1.035101406001 104582 - 1012

128
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Result:
0.990275650731654233824 .

0.9992756507... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
JE =1- e‘z’"@ =~ (0.9991104684
-p+1 1+—e_w§
1+ 45 -1 I+
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

log base 0.99927565(((1/(2.123169628766854516 x 10712 /
1.935101496001104582 x 107-12))))-Pi+1/golden ratio

Input interpretation:

1 1

logn eeez7ses —m+
PR 2.123160628 766854516 1012 o

1.93510 1496001104582 - 1012

loggixis the base= b logarithm

# iz the golden ratio

Result:
125.476...
125.476... result very near to the dilaton mass calculated as a type of Higgs boson:

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

log base 0.99927565(((1/(2.123169628766854516 x 10°-12 /
1.935101496001104582 x 10/-12))))+11+1/golden ratio

Input interpretation:

1 1

].Dgu OO0 75 A5 +11 + -
R 2.123160628766854516 1012 &

1.935101496001104582 1012
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.618...

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

Appendix

DILATON VALUE CALCULATIONS 0.989117352243

from:

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

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

1=ag;™ —bg® + -,

or

gl =a—bg*t +-o.

But we know that

64e ™G = 1 — 240V 4 27602V ..
VT gl G VIR, 7t O

64a — 64bg; 2 4. = €™V — 24 4276V — ...,
64a — 4096be ™™V 4 ... = V™ — 24 + 276"V — ...
that is
€™V = (64a + 24) — (4096b + 276)e ™V 4 ... (13)
Similarly, if
S ﬂ-G;M 1N bG;dB A v
then

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

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

ga2 = \/ (1 +V2).
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Henep

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

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

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

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

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

[y ) ('\l

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

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

A

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

4096« Y " instead of

. —28-pC+28 ¢

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

e~6C*+® = 4096e V18

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

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

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

Input:
Exp[—:r *.,.'"E]

Exact result:

a3y 2
e

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°
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Now:

e~6C*+® = 4096 V18

e~ ™18 = 1 6272016... * 10°

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

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

ln(e‘”m) — —13.328648814475 = —m\/18

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

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

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

0000244140625 _gc4g _ 1 o—V1B
0.000244140625 0.000244140625

e 60+ =(.0066650177536

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

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625
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Result:
0.00666501785...

0.00666501785...

e~ 0C*+? = 0.0066650177536

1
0.000244140625 =

exp[—n u"'E]

= VET] 1
0.000244140625

=0.00666501785...
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:
-5.010882647757. ..

-5.010882647757...

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

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢
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Conclusions

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