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Abstract

In this research thesis, we have analyzed and deepened some equations concerning
the “Classical Stability with Broken Supersymmetry” by Ramanujan’s mathematics
and described new possible mathematical connections with some parameters of
Particle Physics and String Theory.
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From:

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

Traj. N m a’ a

m/mg | 4+ 3 | myyq = 110 — 250 | 0.788 —0.852 | ag = (—0.22) — (—0.00) a9 = (—0.00) —0.26
ai 4 mey g =0—390 | 0.783 —0.849 (—0.18) — 0.21
hy 4 my, g =0—235 | 0.833 —0.850 (—0.14) — (—0.02)

wfwz | 5+3 | myq = 255—2390 | 0.988 —1.18 a1 =0.81—1.00 az = 0.95—1.15
] 3 m, =510—520 | 1.072 —1.112 1.00
v 4 me = 1380 — 1460 | 0.494 — 0.547 0.71 —0.88
i 6 my = 4725 — 4740 | 0.455 — 0471 1.00
Xb 3 my, = 4300 0.499 0.58

Table 2. The results of the meson fits in the (n, M?) plane. The ranges listed are those where y2 is
within 10% of its optimal value. N is the number of data points in the trajectory.

Rogers-Ramanujan continued fraction
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With regard the Non-Supersymmetric Vacua, we have the following equations (5.33)

and (5.34) concerning the scalar perturbations:

From:

On Classical Stability with Broken Supersymmetry
L. Basile, J. Mourad and A. Sagnotti - arXiv:1811.11448v2 [hep-th] 10 Jan 2019

Substituting these expressions in the first of eqs. (5.26) finally leads to a second—order eigenvalue
equation for m?:

2
L

A’ + A (249’ - e 'v'}.;) + A (mg -
Ir.

W= =1

, s I
207 _ 1420 QF:T?) — (5.33)
|‘_' 7

There is nothing else, since differentiating the third of eqs. (5.26) and using the background

equations gives

7

V. as Vs :
A 56¢°7 2 0’4 + 77V A, (5.34)

\,:’J;C.b; — —Sflﬂ o 120‘_{_1th § BEQQ

Taking this result into account, one can verify that the last of eqs. (5.26) also leads to (5.33),

whose properties we now turn to discuss.

From:

-

2V — 14M sz’E) =
ﬁ,DF

e | =]

A"+ A (24 Q — éem l) + A (mz -

We have that:
From:

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

4

0



6435 = ™V 244 276e ™V

G4g2—2'34 — A006e~ TV /33 S
64(g33 + 935°) = €™V — 24+ 43727VE - = 64{(1 + VD) + (1 - V2)"?}
We put:
.--’-{1” -+ A.’ (24 Q" E "Q I’d) v“"_ \,.-"'_
¢ = e™ S 24 4 2767

/4ﬁ_

Vs \
a0} ! 1 5T e
V —_ 14 Q ) E?I_'n,-' 22 L ._2!-]: + 4:3?-2&__‘—“ 29 + -

4—‘~I =1

Thence:

g ., . Vy
A"+ A (24 Q- et lf:?) + A (?n.z = e = (Y ) = 0

Eﬂ”

W | =]

eN(Pi*sqrt22) — 24 + 276*e(-Pi*sqrt22) + eN(Pi*sqrt22) — 24 + 4372*e(-Pi*sqrt22)

Input:
N g R TN I e A R

Exact result:
_AB + 4648 e Y BT 42 N T

Decimal approximation:
5.01785599836741526610154931939557024423276967565237470... x 10°

5017856



Property:

_A8 4+ 4648 V22 T 12,227 ic a transcendental number

Alternate forms:
2 [-24+ 2324 VT N ”]

2¢7V72 7 (2324-24772 7 4 2V 7)

Series representations:

V2 244276V 1Y _2a, 43727V o

—my21 0 _21% '1-"2] mvzl ¥ 1% '1-"2] b R - '1-"2]
2e o™ () 2324 _ 24 2SN o ()

b B P T L R TN L ek

2 EXP[—HE i M]

k!

2324 - 24 ¢ “eD i zn@i =

Lyl 1
a4 2] T l:_ﬂ.lllk_l:z_llﬂ
+ cXp
k=0

[_2_11 k{_ﬁl}k]

V2 244276 V2 4V _ 24443727V

) [—l}k [_El}k (22 —z.;.}k za"‘
2exp|-my Zo T
k=0 i
o 1 (—1) @22 -zl 25
2324 - 24 exp|rVzo 3. [ z}kk1 "
k=0 :
w (-1 (-1), (22 - z)* 2~
Exp[E;rw,'z.;. Z [ 2}kk1
k=0 :

for not [(ZogeR and -

((((eN(Pi*sqrt22) — 24 + 276*e (-Pi*sqrt22)))) + (((eN(Pi*sqrt22) — 24 + 4372%e/(-
Pi*sqrt22)))))))"1/2

Input:

| - —— — e——
\j[f””z ~24+276 7V |4 (V2 _244 43727V



Exact result:

i
\J —48 44648 V2T 42,V H T

Decimal approximation:
2240.057141763891536934239982228162035382247986130420471070...

2240.0571417... = 2240 = 64*35

Property:

|
\J _48 4+ 4648?27 L 2,Y22 ™ |52 transcendental number

Alternate forms:

\j 2(-24+ iy PRl Hfﬁn]

e N2 \f 2 [2324_ gqN2m, 2V22 .-'I']

All 2nd roots of -48 + 4648 e (-sqrt(22) m) + 2 e*(sqrt(22) =n):

|
\f' _A8 + 4648 ¢ V22T L2 V22T 093240, (real, principal root)

|'
\f' _A8 4 A6AB ¢ V2T Lo N 22T LT 2240, (real root)

Series representations:

\/[f”“ﬁ ~24+2767 V72 |+ (VP 24443727V =

II L]

BT g o — —_— —k

\f-49 +4648¢ 7V £2,7VE B (40446486 7V 127V ) [
k=0

|

b e

\/[f’”@ ~24+2767 V2 )+ (V2 24443727V o

| e . owm - 1) [—49+4548 eV g \"E]_k [— l}
\f-49+4548f‘”22 12,792 Y s
k

=0

k!

\/[f”ﬁ -24+zra'ufjm'”“'ﬁ],,[1,”E _24+43?2P_NE] _
o -1F(-2) {—48+4ﬁ48¢=_”""§ L2V -z.j]k ok

Vao ¥
k=0

tor not ([zoeR and -

k!



Integral representation:
I oo+ ¥ M‘
J—J' aa+y JE |

(2 x i)y [{—a)

L1
1+z)" =

((((((eN(Pi*sqrt22) — 24 + 276*e"(-Pi*sqrt22)))) + (((eN(Pi*sqrt22) — 24 + 4372%e"\(-
Pi*sqrt22)))))))"1/2 - 2*64

Input:

| — —_— — —
\I/[f””z 2442767 V2 |4 (VP _2444372¢7 V7 ) ~2.64

Exact result:

i
\f 4B + 4648 V2T 1 2,,Y 227 _128

Decimal approximation:
2112.057141763891536934239982228162035382247986130420471070...

2112.0571417... result practically equal to the rest mass of strange D meson 2112.3

Property:

:
-128 + \J _48 +4648 ¢ V22" 1 2Y %2 g a transcendental number

Alternate forms:

\( 2 [-24+ 23246 P‘E”} _128

II

R V2 (2324 2472 74 2Y22 ") _128

—

f"\'l 11/2 m [‘j 9 [2324 _24 fu‘E LN fz 2z .rr] _128 Fv.ll' 11/2 .rr]

Series representations:



Il T i fel P f——
\([J”Z ~24+276¢7 V3 |4 (V3 _24 443727V ) ~2 64 =-128+

V2

| e " 1232424, Bt =

\

ry21 I 21“'"{1-'2] V21 ¥ 21-""{1-'2] 2ry21 I» 21“'"{1-'2]
k=0 k k! 4o K k!

— — = =
\J[f””z ~244276¢7 V7 |+ (VP ~244+43727VF ) —2 64 =

[EXP[—N E ): m

_128+4f2
\

k!

il 1
n o 3T T I:_':-] :rkl:_':-]k

o (-4 (-3
2324 24, ' kD W 4 Exp[zfr-\.,"a 3 “k—“m
k=0

!

J (7Y% —244276 67V )4 (VP2 _24443727V7 ) —2 64 =
m Il Hessz_éﬁ; 21~ r[-i —5)T(s)
\ 2vn i

S RESS=_%+J: 215 r[—é 5| T(s)
2exp

-128 +

48 + 4648 exp

2y

2240.0571417 - 2112.0571417

Input interpretation:
2240.0571417 - 2112.0571417

Result:
128

128

((((((e™(P1*sqrt22) — 24 + 276*e(-Pi*sqrt22)))) + (((e™(Pi*sqrt22) — 24 + 4372*e”(-
Pi*sqrt22)))))))"1/2 - 2112.0571417 - Pi + 1/golden ratio

Input interpretation:

B — o -~ 1
\j[f””z -24+2?5¢=‘"”2]+[f””2 -24+43?2¢=‘"”2] ~2112.0571417 -x + -

# iz the golden ratio



Result:
125.4764414. .

125.4764414... 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

Series representations:

\/[e” 2 24427607V )4 (VP ~24+437207Y72 ) -2112.05714170000 -

1 1
B 1.4142135623731 [D.?D?lDﬁ?SllSﬁSS - 1493.4499271495 ¢ +
| — 12 - (12
[[ =nv21 g2 _z17%(~ ok i i i i
1.00000000000000 |[¢= e?™ ][2324_24‘, ko) .

2ny 21 ¥

E 2 1k { 1_-'2]
ke -0.70710678118655 ¢

\/[f" 2 24427667V )+ (VP 2444372077 )

2112.05714170000 -7 + 1.4142135623731

B l= o+
gl

0.70710678118655 — 1493.4490271495 ¢ + 1.00000000000000

o/ 2J(-2) o 1550 I
exp -M/HEEIT“ 2324 -24¢ ' S0 @ 4
. = !
o (A ()
expl2ry 21 ) “T“ é—0.70710678118655 ¢
k=0 :
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[ T AT . .2
\j[f“'zz -24+2?5f'“'22]+[f””2 -24+43?2f‘””2] s

1 1
2112.05714170000 -7 + ; = ; 1.0000000000000

1.00000000000000 - 2112.0571417000 ¢ + 1.00000000000000

}TE:?';D Pu:sj % —s}r[s}

—-48 + 4648 exp|- + 2 exp
\ 2+

T E_“I"J:D RE55=_1;+J; a1 r[_
——— ¢ — 1.00000000000000 47
2v

217 1(-

1
=-§+_,

((((((eN(Pi*sqrt22) — 24 + 276*e\(-Pi*sqrt22)))) + (((e(Pi*sqrt22) — 24 + 4372%e/\(-
Pi*sqrt22)))))))*1/2 - 2112.0571417 + 11 + 1/golden ratio

Input interpretation:
.'

— = - — 1
\([J”z _24+2?5¢=‘””2]+[¢-”22 -24+43?2f‘"”2] ~2112.0571417 + 11 + -
&

# iz the golden ratio

Result:
139.6180341...

139.6180341... result practically equal to the rest mass of Pion meson 139.57 MeV

Series representations:

\f [f” V22 _ 94,376 “'E] + [f” V22 _94,4372,7 V2 ] .

g
2112.05714170000 + 11+ - = — 1.4142135623731 [G.?D?lDE?EllEESS -
¢ ¢

(VT EEJ':DZI"":{I"IZ
1485.6717525565 ¢ + 1.00000000000000 | |e k/

av I 5 21% (Y3 apyET pe a1k(12
[2324-2% e {k]ﬂ- Lo {k]]].p
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\(II (V% —24+276 7V |4 (V2 244437207V )

1 1
2112.05714170000 +11 + ; = ; 1.4142135623731 |0.70710678118655 -

1wk 17
& —_— —_=
1485.6717525565 ¢ + 1.00000000000000 | |exp|-m+/ 21 L—[ = 1[ 2
\ 7 k!
e PR o el
2324-24¢ V2 B0 T 4exp E;THZ—[ EIL[ 2k ¢
k=0 )

| o T — ==
\( (V% —244276 67V )+ (V22 24443727V )
1
2112.05714170000 + 11 + - = —1.0000000000000

| =

1.00000000000000 -2101.0571417000 ¢ + 1.00000000000000

rZfigRes,_ 1,217 (-7 —5)T(s)
~48 + 4648 exp| - 2 +
\ 2
= 1 i
m it Resh_l?j 21*°r s §|T(s)
2exp — I
2y

We note that:

1/64(((eM(Pi*sqrt22) — 24 + 276%eA(-Pi*sqrt22) + eN(Pi*sqri22) — 24 + 4372%e(-
Pi*sqrt22))))-642-728-89

where 728 =9° — 1 and 89 is a Fibonacci number

Input:

a[f”“zz ~24 42767V 4V E -24+43?2f'“22]-542-?28-39

Exact result:
1 —_— —_—
= [—48 +4648 ¢ V27T L 9,V22 ) _4913

Decimal approximation:
73490.99997449086353283670811555578506613702618206835477081...

73490.999....
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Property:

1 o —
-4913 + & [—48 +A648 e V22T L 2¥ 22 "] is a transcendental number

Alternate forms:

1 —_— A
= [-15?24(:1 e r ) B e ”]
32

19655 581 _ 57, e 2T
o F—E +

4 g8 32

1 — — —
5 ¢ (2324157240732 7 4 2V )

Series representations:

1 s — - _

= g2 caaspagg TN 2o Ty a2 —24+43?2f‘"”2]-542—?28-89=
1 -nv21 3z 2172 A VIT 1% (V2] 2q 3T g0 21k (12
—e o Il*=]2324-15?24|::u« et 1k]+f. k=0 'lk]
32

1

1 [fﬂ'ﬁ 944276 VE LV _ogy +43?2¢-'”"E] _64%_728-89 =

B4 2
1 o [__11} {_El}k
o exp —}'I"\E 5_‘ —_——
k=0
——— w (-2 (=)
2324-157240¢" " R0 R sexpl2xy21 B IT“
k=0 :

o o - -
i [t,ﬂﬂ SO EITRe T AR —24+43?2f‘””2]-542—?28-89:

64

| w (-1F(-), 22-50)f 5°

— BXP|— et

TR k!

k=0
or (=1 [= 2] (22— g w
2324 - 157240 exp|r v 70 Y. 2k +

k=0 k!

o (-1f (- é ), (22 e

exp[En oty >_‘ o

k=0

|

Thence, we have the following mathematical connections:
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1 A —_
— [-48+4648¢ ¥ 2T +2,.Y 22 "] _4913
(54[ )% )—73490.999...:

(13 N
= —3927 + 2 =

[ [dX*] th{/ (——DX“D XP)}|X+&X?’ =0>NS/
\

13 50 50
-3927 + 2 "’u'l 2. 2983717437 1077 +2.0823329825883 10

=73490.8437525.... =

= (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- J
= 0.0003644621 | 0.0005946833 ) 0.00183393

73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

3 2@ gy i fas <

[ m={e-l Y 5 \
)

k <H {(m} (log T) (log X)-* - (&5 (log T} -+ &7 A (log T)™") T‘BI}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general

14



asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series.

From

¢d = —8A" — 1204'Q + 8™ 2 A" + 56 L WA + THV A,
@ Q

For ¢ equal to the following Rogers-Ramanujan continued fraction

1 (
= = e?/5 ( @ /5 (D) — 0,9981360456

1+

e—ﬁﬂ
1+

14+...

Ve = 138, V=0.57142857 and Q’ ==, we obtain:

8-
120Pi+8*e (Pi*sqrt22)*(138/0.998 1360456)+56%*e (Pi*sqrt22)*(138*Pi/0.99813604
56)+7%0.57142857*e/(Pi*sqrt22)

Input interpretation:

_8-1207+8¢" V2

56" V22 [138

138
0.9981360456

m P ET]
—]+ 7057142857 ¢
0.9981360456

Result:
6.381175064... = 10'°

6.381175064*10"°

Series representations:

15



[s oV 22 ] 138 [55 o “E] 138 x
0.098136  0.998136

w21 g 217k (12 xy 21 7% 21k (12
[—D.DD1G332?+D.1433?4¢= o)) 0.015499 1 + ¢ k=0 'lk]

-8-120x+

+70.571420 ¢" vz _ 7742.43

T

[a V22 ] 138 [55 & ‘@] 138 x

L e % +7 0571429 ¢ V22 _
0.998136 0.998136
11
T ".I'H fnled I:_.E.l:rk_l:z_]k
_8(1+15m+e L ED K (1110.06 + 7742.43 )

[s oV 22 ] 138 [55 o “E] 138 r

0.098136  0.098136
n L% Res,_ 1,217 (-
2 g

2y

-8-120x+

L7 0.571429 7 V22 _

%—s}r[sl

-8(1+15m+exp

(1110.06 + 7742.43 m)

(((-8-
120Pi+8*eA(Pi*sqrt22)*((x+13)/0.9981360456)+56*e(Pi*sqrt22)*((x-+13)*Pi/0.998
1360456)+7*0.57142857*e(Pi*sqrt22))))=6.381175064e+10

Input interpretation:

L L R ”"E[
0.9981360456

7.0.57142857 ¢ V22 _ 6.381175064 10'°

I
) PP
i D.9981360455]+

Result:
4.62331x10% (x + 13)+ 1.00354% 107 = 6.38118 x 107

Plot:

Lw1nll |

sl

5x1010 |

-130 -100

-5 a0 100 150

— 462331 x10% (x+13)+1.00354 x10"
— 538118109

Alternate forms:

16



4.62331%10% (x +13.0217) = 6.38118 x 10*°
4.62331%10% x—5.77914% 10" = 0

4.62331%10° x +6.02034% 10° = 6.38118 x 10'°

Solution:
x = 125.

125 result practically equal 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

(((-8-120Pi+8*e"(Pi*sqrt22)*((x-golden
rat10)/0.9981360456)+56*e(Pi*sqrt22)*((x-golden
ratio)*Pi/0.9981360456)+7*0.57142857*e(Pi*sqrt22))))=6.381175064e+10

Input interpretation:

e o

_B-120r+BVE X

0.9981360456
Fis

56V [[x—m ]+? 0.57142857 ¢" V22 _ 6.381175064 10"

0.9981360456

# iz the golden ratio

Result:
4.62331%10% (x — &) + 1.00354%x 107 = 6.38118x10™

Plot:

1w1ntl |

200

— 462331 %10% (x =) +1.00354 x 10"

— 538118 »10'°

17



Alternate forms:
4.62331%10° (x - 1.59633) = 6.38118 x 10"

4.62331%10°% x—6.45498 10" = 0

4.62331x10% x—7.38032x10° = 6.38118x 10"°

Solution:
x = 139.618

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

72*In((((-8-
120Pi+8*e(Pi*sqrt22)*(138/0.9981360456)+56*eN(Pi*sqrt22)*(138*Pi/0.99813604
56)+7*0.57142857*e(Pi*sqrt22)))))-64+golden ratio

Input interpretation:
72 lug[—E _120x+8 Y E

56 "V 22 [133

138
0.9981360456

I S ] + 7057142857 ¢V 22 J- 64+
0.9981360456

logix) is the natural logarithm

# iz the golden ratio

Result:
1728.9206636...

1728.9206636...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Alternative representations:

18



[a & ‘“E] 138 [55 o *’E] 138 x

72 log|-8-120x+

0.998136 0.998136

1104 ¢7 V22

+7 0.571429 ¢ V2

-64+

d= 644 d+72 1og,.[-a _120x+4.e"VE 4

[s & ‘“E] 138 [55 & ‘“E] 138 x

0.998136

72 log| -8 - 1207 +
5 % 0.098136

p=-04+p+72 log[ﬂ}lngﬂ[—ﬁ - 12[);r+4.¢=’"MEE +

[a & ‘“E] 138 [55 o *’E] 138 x

72 log|-8-120x+

0.998136

+7 0571429 ¢" V22

1104 ¢7V22

7728 1" V22
0.998136

- 64+

7728 " V22

0.998136

+7 0.571429 ¢ V2

0.998136 0.998136
—  1104¢°V22 772877 V22
= 64+$-72Li1|9+120n-4.&" Y22 3
g e ) 0.098136  0.998136
K

Series representations:

[s & ‘“E] 138 [55 & ‘“E] 138 x

72 log| -8 - 1207 +
5 T T 0.098136

0.998136

ry21 I
$=-04+¢+721og[-Bi(l+15m+e

[s & "E] 138 [55 & ‘“E] 1387

72 log]-8 - 1207 +
5 Tt T 0.098136

0.998136

_ { 1;;2]

et

Liy(x)is the polylogarithm function

+7 0571429 " V22

0.998136

-64+

x)is the base-b logarithm

- 64+

(1110.06 + 7742.43 Iﬂ]

+70.571429 ¢" V22 |-

64+¢=—64+¢+72 lag[—B (3+40m)+e" Y 2 (1110.06 + 7742.43 fr}] .

s =1

[—3 3+40m+¢&" vaz (1110.06 + 7742.43 m)

]—k

72%
2 P

19



[af”ﬁ]laa [55¢=”E]138n -
+7x0.571429 " V& |-

72 log|-8 — 120
i Tt 0998136  0.098136

64+¢:

arg[-s ~120 7+ V22 (1110.06 + 7742.43 1) - x

-64+¢+144in 5 +72 logix) -
T

o k
o (-1f [—a ~120 7 +€" V22 (1110.06 + 7742.43 m) - x] x¥

?2 k rol [l
k

L}
—

Integral representations:
(87Y#2)138  (56¢7Y%2 | 138+

¥ +70.571429 ¢" V22 |-
0.998136 0.998136

72 log(-8-120 7+

81415 m+e™ ¥ 22 (1110064774243 m 1

t

b4+ = B4+ + 72 [ dt
w]

[a & “E] 138 [55 & ‘“E] 138 x

72 log|-8 - 1207 + +7.0.571429 ¢" V22 |

0.998136  0.998136

64 +¢=-064+¢+
[-3 (3+40m+¢" V22 (1110.06 + 7742.43 fr}J_S F(=s)? (1 + 5}

36 ity
— d3s
i =i a4y r[l—-ﬁ}
for -1
Now, we have that:
D EG? T7 3 ]- / 3 5 a9
Biopt— o tbt oy (481 +40 32 +25) 072 +4(mr —12) (B2 —5/2) o7 + (17 — 12)" .
oy = 15 7 = 75, g =—1

(4.30) - (4.31)
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15+75/2+75/2+6+1/2 * sqrt((((4+40+25)15°2+4(75-12)(1-5/2) 1 5+(75-12)2)))

Input:
75 75 1 4 5 i
15+ + 2 46+ =\ (4440425415 +4[?5-121[1-—} 15 + (75 - 12)
D kT 2 2
Result:
06 + 244/ 6

Decimal approximation:

154.7877538267962743567348177929413934071827395357600830823...
154.7877538...

Alternate form:

24(4+ -\,f?]

Minimal polynomial:
x* —192 x + 5760

We have also:

15+75/2+75/2+6+1/2 * sqrt((((4+40+25)15°2+4(75-12)(1-5/2)15+(75-12)"2))) - 13 -
golden ratio™2

Input:

l | 2 5 2 2
5 | (4+40+25):15 +4[?5-121[1-5J 15+(75-12° —13 -

# iz the golden ratio

Result:
—¢° +83+244 6

Decimal approximation:
139.1697198380463795085302309585757552894624303559543202202...

139.169719... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternate forms:
: 163 wE 48 wj?
5 (163-V5 +48 6 )

163 5
5 g s

.-
% 163+\/13829—96@

Minimal polynomial:
xT -326x% +32939x° - 1038310 x + 10126 945

Series representations:

75 75 1 | ” 5 .
15+ + > +6+ -\ (4+40+25)15 +4[?5-121[1-5J15+[?5-121 .

1 o 1
13 - ¢* =33—¢2+5~J13323 Llasza*[z ]
k
k=0

-

75 75 1 . 5 ;
15+ + 46+ -\ 4+40+25)15 +4[?5-121[1-5J15+[?5-12} 5

&
13_¢? =83 _¢? + - 413823 i ) Cak
- 2

k=0 k!
75 75 1 | 5 5 .
15+ + o +6+ -/ (4+40+25)15 +4[?5-121[1-5J15+[?5-12} -
L -5 I
) , LioRes_ ;13823 (-2 - &) T4s)
13-¢° =83 ¢ + —
LR

And:

15+75/2+75/2+6+1/2 * sqrt((((4+40+25)1572+4(75-12)(1-5/2)15+(75-12)"2))) - 29 -
1/golden ratio

Input:

22



75 75
I5+—+—+6+
2 2

1 | 2 5 ) 1
—#[4+4D+25} 15 +4['?5—12}[l——] 15 +{75-12y -29 - -
2 2 i

# iz the golden ratio

Result:
1
—; +B7+2446

Decimal approximation:
125.1697198380463795085302309585757552894624303559543202202...

125.1697198... 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:
l — —
= [135-@5 +481,"I5]

[-5?-24@]%1

P

.-
% 135+\/13829—96m

Minimal polynomial:
x? 270 x" +20423x° ~296730x+ 1190521

Series representations:

75 75 1 | 5 5 5
15+E+—+6+5\/[4+4D+25115 +4[?5-121[1-5J15+[?5-12} 2
1 . | a5 =
S | SR Y 1L Llasza*[z]
@ ¢ 2 i k

23



5 1 67 1 lﬁm — [_13;23}k{_51}k
g-toggalyl 3 Uz ) 2

¢ # & k!
75 75 1 | ; = :
15+ + 46+ > | (4440+25)157 +4(75 - 12)[1- - 15+ (75 - 127 -
1 1 Zio Ress=-%+_ﬁ 13 323Sr[—5 —5|Tis)
29— =7 - -+ 2
4 ¢ avT

154+75/2+75/2+6-1/2 * sqri((((4+40+25)15°2+4(75-12)(1-5/2) 15+(75-12)"2)))

Input:

75 75 1 4 5 i
15+5+5+5-5\J[4+40+25} 15 +4[?5-12}[1-5} 15 + (75 — 12)

Result:
96 — 24 «..f?

Decimal approximation:

37.21224617320372564326518220705860659281726046423991691761...
37.212246...

Alternate forms:
24 [4 : *J?]
_24 [\,"'E - 4]

Minimal polynomial:
x* —192 x + 5760

Now, we have that:

24



] 2
3o p 1 _ i . , . 4
Bos+ 33 1B o4 L l1gt02 4 160y (ss+2-1)2+9 (03-2+2) . (3.41)
2 2 2\ 4 3 3
There are regions of instability as one varies the parameters, but for the actual orientifold

potential, where (3, 03,73) = (1% %) the two eigenvalues,

3/243/2%3/2+9/2%1/2+2+1/2*sqrt(((4*9/4+16%3/2(3/2+9/2%1/4-1)+9(3/2-
0/2%1/3+4/3)2)))

Input:

|
3 3 3 1 1 373 1 3 1 4
o —+E —+2+ = ||4 E+].|5 —[—+E ——l]+'§'[——E —+—T
2222 2 2y 4 2\2 2 4 2 2 3 3

Exact result:
12

12

3/243/2%3/2+9/2%1/2+2-1/2*sqrt(((4*9/4+16*3/2(3/2+9/2*1/4-1)+9(3/2-
0/2%1/3+4/3)2)))

Input:

|
3 3 3 1 1 373 1 3 1 4
o —+E —+2- = ||4 E+].|5 —[—+E ——l]+'§'[——E —+—T
2222 2 2y 4 2\2 2 4 2 2 3 3

Exact result:
4

4

((((3/2++3/2%3/2+9/2%1/2+2+1/2%sqrt(((4*9/4+16*3/2(3/2-+9/2*1/4-1)+9(3/2-
9/2%1/3+4/3Y°2)))))))2

Input:

[ 2
3 3 3 1 1 33 1 3 1 44
o —+E —+2+ = ||4 E+lt":-‘| —[—+? ——l}+'§'[——E —+—]
2 2 2 2 2 2y 4 2\2 2 4 2 23 3

Exact result:
25



144
144

12%((((3/2+3/2%3/2+9/2%1/2+2+1/2*sqrt((4*9/4+16%3/2(3/2+9/2%1/4-1)+9(3/2-
9/2%1/3+4/3)"2)))))))*2

Input:
[ 2
3 3 3 9 1 1 | 9 3,3 9 1 3 9 1 4y
12— +=v=4+=-w=—42+- [42-+16 —[—+— ——l]+9[——— —+—]
2 2 2 2 2 2y 4 212 2 4 2 2 3 3

Exact result:
1728

1728

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

((((3/2+3/2%3/2+9/2%1/242+1/2*sqrt((4*9/4+16*3/2(3/2+9/2%1/4-1)+9(3/2-
9/2%1/3+4/3Y"2))))))"2 - 5 +1/golden ratio

Input:
[ 2

3 3 3 9 1 1 | 9 33 90 1 3 9 1 442
—+—w—+—w—+2+- [4--+16 —[—+— ——l}+9[——— —+—] -
2 2 2 2 2 Z‘q 4 22 2 4 2 233

1
5+ -

i

# iz the golden ratio

Result:
1
- +139
i

Decimal approximation:
139.6180339887498948482045868343656381177203091798057628621...
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139.61803398.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

:—EL[E??W’E]

1394 +1
i)

4+ —

v5 277
2 2

Series representations:

3 3x3 © 1 4.9 16 (3 9 3 9 4
-+ + +2+- | —+ — 3(—+ —1}+9[———+—]2 -
2" 2x2 2x2 2Y 4 2 2 2.4 2 2x3 3
1 1 1 ® 419
T o s+—#532‘53'*‘[z]
¢ ¢ 2 ! k

B2
o}
|}
o}

3 3 3 1 |4 16 3 3 4
-+ + 2 +2+ = |J—g+— 3(—+ : —1}+9[——i+—]2 -
2 2y 4 2 3

1 J4 g 16 3 9 3 9 4

+= | —+ = 3(—+ —1J+9[———+— -
2x2 2x2 2y 4 2 2 2x4 2 3
e -5 1 |
YigRes _ 1 . 63 r[- S s}r[s}

2

Z

1
¢ ¢ 4r

27



((((3/2+3/2%3/2+9/2%1/242+1/2*sqrt((4*9/4+16*3/2(3/2+9/2%1/4-1)+9(3/2-
9/2%1/3+4/3)"2)))))*2 - 18 - 1/golden ratio

Input:
| 2

3 3 3 9 1 1 9 33 9 1 3 9 1 44
— 4+ - —+—xw=—+2+ = ||4 - +16 —[—+— ——l}+9[——— —+—} -
2 2 2 2 2 2y 4 242 2 4 2 2 3 3

1
18- -

@

# iz the golden ratio

Result:
1

126 — —
¢

Decimal approximation:
125.3819660112501051517954131656343618822796908201942371378....

125.381966.... 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:
1 —,
2 [253 —4/5 ]

1264-1
¢

1-126 4
L

Series representations:

[ )
3 3x3 9 1 [4 9 16 3 9 3 9 4
-+ - +2+ - | + — 3(—+ —1J+9[—— + = -
2 2x2 2x2 E‘Iq 4 2 2 2.4 2 2-3 3
1 1 — & =i
1 P S | SRt | EP Y 2‘53"‘[2]
P g 2 k=0 k



3 3 1 [4x 16 3 3
+ _ + 2 +2+= E:|+—,-3[—+ 2 —1]+9[—— 4
4 2 2 2.4 2 2x3

]
+— e
3

3 3«3 9 1 |4 9 18 3 9 3 9
-+ - +2+ = +—x3[—+ —1]+9[——
2 2x2 2x2 2 4 2 2 2.4 2 2x3
aa =5 1
1 1 I Re55$%+j 63 l'{—i - s]l"{s)
1IB--=-18--+|8+
¢ ¢ 4vn
We note that:

from: Manuscript Book 1 of Srinivasa Ramanujan

Page 177

il
+— L}
3
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Forx=2,1=3, m=5,n=28
y =2"2-(1-5)"2=-12
p = (8"2-372)(1-2*5) = - 495

2#3%5%8/((((-12-495-2%5*372)H(((2(1-5)(1-8"2))/(1+(((((((-96/(-36-495+(2(2-5)(4-
64))/(1+((((((-70)/(-60-495)))))N)N))))

Input:
2x3x5x8
(1-57{1-52}
(-12-495-2x5x3%) + - tollits
E 2{2-5){4-6d)
—36-405+ =
—A0-405

Exact result:
204 880

T 213791

Decimal approximation:
-0.95831910604281751804332268430382944090256371877207178973...

-0.958319106...

Continued fraction:

[-(2*3%5*8)/((((-12-495-2*5*3"2)+(((2(1-5)(1-8"2))/(1+(((((((-96/(-36-495+(2(2-
5)(4-64))/(1+((((((-70)/(-60-495)))))MMMNN))] " 1/64
Input:
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2x3x5x8

f 2
2{1-5)(1-8<)
(-12-495 -2x5x3%) + e
64 _36-a954 212=5114-64)
\ =
—G0-495

Result:

——
f 12 805 16
64 vV 2
‘q 213791

Decimal approximation:
0.999334995270014233707606973481877009422036043201135085501...

0.999334995... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- R = (0.9991104684
—¢+1 1+7
143 405‘{/5_3—1 e
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:
2 °Y 12805 2137916364
213791

f 213791 x®* - 204880 near x = 0.999335

2log base 0.99933499527[~(2#3*5%8)/((((-12-495-2%5%3/2)+(((2(1-5)(1-
87 2))/(TH(((((((-96/(-36-495+(2(2-5)(4-64))/(1H((((((-70)/(-60-495)MMM)))]-

Pi+1/golden ratio

Input interpretation:
31



2x3x5x8

2 logq oooz3400527

Result:
125.47644, ..

2(1-5)(1-82)

96

(-12 - 495 - 25 % 3%) +
1_-36-495+—'—J—E’E'5‘ 4-64)

i}

1= g0-a05

-+ =

loggixiis the base=b logarithm

# iz the golden ratio

125.47644.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternative representation:

i/

2 logg oooz34005270000

2x3x5x=8
11=5111- 24
(—12 - 495 - 2x 5x 3%) ¢ — 2N
- 2(2-5)(4-64)
-36-495+1_ =
—60-495

240
2log B(1-8%)
-59?-1_ o6
260
-531+1__ﬂ
— E i 555
& log(0.999334995270000)

Series representations:

32
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Qo 2x3xhx8 1
2 lﬂgn_ o3 34005270000 — I FL !
(-12-495-2.5 3%+ el ol ¢
e 1= Zs0-a05
2 [t {_I#I:_%u
1 Lk L

¢ " 10g(0.999334995270000)

2 x3 x5 x8 1
2 logg veoa34c05270000 | — P—— -+ i
(-12-495-2 5 3%+ ———

= 2(2-5){4-54)

70
—H0-405
20488[)}

213791
204880 &,

] 3 (—0.0006650047300001 Gik)
213791/ &

~36-405+

1
- - 1.00000000000 & — 3006.49740532 lcg(
@

2 lcg[

2log base 0.99933499527[~(2%3*5%8)/((((-12-495-2%5%32)+(((2(1-5)(1-
8 2)/(1+H((((((-96/(-36-495+(2(2-5)(4-64))/(1+((((((-70)/(-60-
495NN+ 11+1/golden ratio

Input interpretation:

2x3x5x8
2 logn ooo33400527| - (18] +11+ ;
(-12-495-2x5 32}+1_ o
3({3-5}{4-64)
~36 4054 -
T

loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.61803...
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139.61803.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:
{

2x3x5x=8 1
2 logp eoes34sesz 70000 |~ P ——— +11 + ; =
=a3)1-8<]
(~12 -495 - 2x5x 3} + — —
2(2-5)(4-64)
-35-495+1_ ==
) -60-495
240
2 lﬂg ] 81:1—82]
'59"1_ 96
i 531+ jﬁ":'ﬂ
11+ — + a3
¢ log(0.9993349905270000)
Series representations:
f
2x3x5x8 1
2 logg seo334ees270000 |~ E——— +11+ ; =
(-12-495-2.5 3%+ —
__Sﬁ_495+252-5y4-641
7o

1 22?:1
11+ -

8911

':_hkl:_EIET'e‘-'l-

k

¢ log(0.999334995270000)

34
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2x3x5x8

2 logg soo33asesamo0n | - Fi1=si{128%)
(-12-495-2x5x3%) + e
__36_495+252-5y4-641
70
LT STY:
1 204880
11+ - - 3006.49740532 lag[ ]—
¢ 213791
204880y L
0 (—0.000665004730000}" Gik
(i) 2 }

k=0
1y .__.-i’

E : - ]
|..= i 0 anda il

Thence, we have the following mathematical connections:

|
1

St lantuas ?(Eﬁ
3 2Y 4 212 2

35

+11 +

ol

=125.381966..=




2x3x5x8 1
2 logy eooazacesar| - (1) [1eaE) ‘”+;
—5y(1-82)
(-12 -495 -2 x5x3%)+ S
1__36_405+Ef2—5154—641
i 70
= 1= so_ams
_33391 1||9 3¢3 9 1 39142_
—+—v=—t=—u=+2+- [4:-+16 —(—+— ——1]+9(——— —+—]2 -
2 2 2 2 2 2y 4 22 2 4 2 2 3 3
5+ -
2x3x5x%8 1
2 logg woo334ces27|— PO T EE 11+;
- -84
(-12-495-2x5x3%)+ 5
36405 2(2-5114-64)
i 70
= 1~ 50-ass

Now, we have that:
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Einstein frame this translates into the dilaton potential [10]

In the heterotic case V'~ 39, and

For the (1.2) and T = 1, we obtain:

exp(-5/2*0.9981360456)

Input interpretation:
5
exp[-5 D.998135D455J

Result:
0.08246839796...

0.08246839796...

From the (5.45), we obtain:

/4% eN(Pi*sqrt22) * 0.08246839796 (1+20*(Pi/0.9981360456))

Input interpretation:

:r'-.-'E T
0.08246839796 (1 +20 —
¢ R [ N 0.9931355455]

£l =]

Result:
2.315543744.. % 107

2.315543744...*%10’

Series representations:

n V21 & 217k (12
}: 0.14432 ¢ k=0 {k][l+20.03?3m

20T

0.998136

EAEEN D.D824684[l+

Fu | =

37



—— 20
zre””z 7 D.DEE4684(1+ il ]:

0.998136

et k! (1+20.0373m

- 20
=l D.D824584[1+ B ]

0.998136
i 1 |
II'E?';D RES::—%ﬂ 21°% r[_E - .Sj Iis)

0.14432 exp — (1+20.0373m)
2V

(((1/6472(((7/4* eN(Pi*sqrt22) * 0.08246839796 (1+20%(Pi/0.9981360456))))))))

Input interpretation:
1

7 57 m
— [= & Y22 «0.08246839796 [1 + 20 —]
642 (4" el [ ! 0.993135a455]
Result:
5653.182970...
5653.18297...

Series representations:

&VEE 7 0.0824684 (1 + 27|
02008136

4 . 642
Ay 21 T 21""{1-"2]
k

0.0000352343 ¢ Bt (1+20.0373m

EAEER 0.0824684 (1 + 27|
0008136/ _

4 647

o L
o VIT T ':_-..] ]k':_".n]k
0.0000352343 ¢ i k! (1+20.0373m

SV g 0.0824684 (1 + 27|
09981364

4 647 :
mEf,Res,_ 1,217 [{-> - s)T(s)
0.0000352343 exp i (1+20.0373 m)
2y
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((((1/64°2(((7/4* e(Pi*sqrt22) * 0.08246839796
(1+20*(Pi/0.9981360456)))))))))+123+11

Input interpretation:
1

';-" —_—
LV 0.08246839796 (1 +20

—[ +123+11
64° \4

.593136045¢)
0.9981360456 ]

Result:
5787.182970...

5787.18297... result practically equal to the rest mass of bottom Xi baryon 5787.8

Series representations:

VI g 0.0824684 (1 + 227 _
OS98I +123+11 =

1/2
iy

4 . 647

mvZ1 T 21“"‘{

134 + ¢ B (0.0000352343 + 0.000706002 )

V22 g 0.0824684 (1 + 227
0998136 +123+11 =
4 . 64%

(ZFEL)

e V310

my 21 ¥
134 +¢ ] & (0.0000352343 + 0.000706002 m)

V22 g 0.0824684 (1 + —27_
DSSBIIET. 193411 =

4 647 ;
IFE:?L:. Ress=_%+J; 21 r[—i - s} I'is)

134 + exp YT (0.0000352343 + 0.000706002 m)
2y

(29+2)/10°2*1/(64)°2(((7/4* e"(Pi*sqrt22) * 0.08246839796
(1+20%(Pi/0.9981360456))))) — 24

Input interpretation:
il 2 i[f 2z aa8245339?95[1 20 ;]] 24
1020 a2 \a” ' T 0.9981360456

39



Result:
1728.486721...

1728.486721...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729

Series representations:
V2 7. 0.0824684(1+ —22_))(29+2)

0508136
~24 =
(64%  4) 107
PRVETE E:J:D.zl‘k{l-"z]
24 + ¢ k7 (0.0000109226 +0.000218861 1)

_rr\.u"E 20m
5 7.0.0824684 (1 + 21 ] (29 + 2) -

(647 ~ 4) 107
(-2F(-4)
myzlpe 2l 20
—24 +¢ o=t k! (0.0000109226 + 0.000218861 1)

V22 7 0.0824684 (1+ 222 ][29 +2)

R &
SR 13 BT
(647  4)10°
mIfoRes, 1, 217 (- —s)I(s)
~24 + exp 2 (0.0000109226 +0.000218861 1)
2Vn

Now, we have that:
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AdS3 x 87 background. In addition, the zeroth-order dilaton equation gives

V) = ZR2efH, (3.5)

which links the three—form flux, sized by h. to the derivative of the scalar potential. Notice that
the allowed signs of V(] and 3 must coincide, a condition that holds for the perturbative orientifold

vacuum, where 3 = 1. The Einstein equations translate into

21 1 1 .. - Il
e e == B2 i 7 2 ;
= CePRRE 4 1, (3.6)
R R 4 2
15 3 U g . 1
— - —— = ——e’"h 4+ -1, (3.7)
R? Rilds 4 2
and it is convenient to define the two variables
BQ ¢ Rﬂ Q o
o3 = 2—:‘55 Vo =1+ 3 égb ., 13 = RiVy (3.8)
which will often appear in the next section. Notice that o3 > 1 and
: 4
RisVo = 12 (03 - 5) ) (3.9)

so that the value o3 = % separates negative and positive values of Vj for these generalized AdSsx S ?
vacua, and for the (projective )disk—level orientifold potential
3 9

m=2 w=2. (3.10)

From eq. (3.9), we have:

12(3/2-4/3)

3 4
-3
2 3

Thence V,=2

From eq. (3.6), we obtain:

2l 1 1 B o 7.2 1
= - m— = e?PR + -1
R R4s ! 2

ForRlpe=1; R%=1,and &2 2442766 VE _....

41



we obtain:
21-1)x = 1/4 * e"~(Pi*sqrt22) * 276”2 + 1

Input:

Arv 22
21 -Dx=-e\"VE|

276% +1

e

1
4

Exact result:
0x=1+19044,Y2 "

Plot:

-1.0

20| — 1+19044 &

M

Alternate forms:
Wx-19044Y22 " _1-0

Wx=e 22T 19&44”‘@”']

Solution:
1 4761
X _—

= — +
20 3

SVETR |

Input:
1 4761 _5,

R
20 5

Decimal approximation:
0.050379521011426820452806179207043538442700769978101013002...
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0.050379521...

Property:
1 4761 BT
ﬁ + : ¢ V227 is a transcendental number

Alternate forms:
1 —u'E A
ﬁ [l + 19044 ¢ ]

1 —\u'E:r \.-'E:r
= ok [19044” ]

Series representations:

a2 =T \II'E b | l_k [1/2
i+} P-\"22:r4?5l: i +4?5lf m Zren {kll
20 5 20 5
11 1 a7e1 | o (2L
e YT AR = — 4 EXP—:‘T\;‘IElZZI—“
20 5 20 [ 2 P

'l {?.l R .zl_sr_l_ r

1 422 x 1 4761 ’TE.-='3' E55=_%+_,- [ 5 s} (5}
pEy, = 4?'5]_: — 4+ exp| - _
20 ¢ 2 2¥nm

T/((1720 + 4761/5 e(-sqrt(22) m))))+1/golden ratio

Input:
7 1
= + =
1, 4781 Va2za ¢
20 ]

# iz the golden ratio

Decimal approximation:
139.5633804205330885306347895826403715652757127044088743680...

139.56338042... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
43



7 1.
+ — is atranscendental number

Alternate forms:
1 140
o o

¢ 1419044, VT

2 (V5 -1)- A
2 1 4761 23
20 5

1406 +1+19044¢ V22T

[1 +19044 022 ”]¢

Series representations:

7 1 7 1
=5 W — 2y ;
i+§f""22"4?51 ¢ _1+:L61f_”“'21£kw=021_k“;]
20 5
7 1 7 1
: : e + ; = 1 de 1] + ;
~Zzn e
=+ 4761 1 4761 A T 21! a2k
205 o+t 5 CXP|-7 Elz‘kﬂjT
7 1 7 1
+ — = 3 Cr
L,1,Vary76 ¢ m Yo, 1, 2 (=) ¢
20 5 1 | 4761 ! 2
= + 57— exp|- —
20 5 247

From eq. (3.7), we obtain:
(15-3)x =-1/4 * e"-(Pi*sqrt22) * 276”2 + 1

Input:

15 fx=_= e "V

1
b 2762 + 1
4

Exact result:
12x=1-190447Y227

Plot:

44



ra

—1-19044 &

Alternate forms:
12 [x+ 1587 ¢~ 22 ”] T

12x+10044 Y227 _1 _ ¢

12 me 2 [H’E T_19 I:J44]

Solution:

l LA
I - e
12

1/12 - 1587 eM(-sqrt(22) )
Input:

L _i5g7.VES

12

Decimal approximation:
0.082700798314288632578656367988260769262165383369831644995...

0.0827007983...
Property:

pe 1587 ¢ ¥ 2?7 is a transcendental number

Alternate forms:
1 =22 )
= [1 ~19044 ¢ ]

l_]:'j'_. f_“lE g [fﬂE T_19 |:|44]

Series representations:
45



& I11/2
1 isg7e T _ L sy, VT Heo® g
12 12

1—12-153?{“'5”:—-153%@ ’T“/_L[ zJ[ 2k

T g RES::—%H 21-* F[—

El—s}r[s}

1 = 1
— 1587 Y 2 T = — 1587 expl- —
12 12 R

11/(((1/12 - 1587 e”(-sqrt(22) m))))+5+golden ratio

Input:
11

—— +3 +4
L _ 1587 Y2
12

# iz the golden ratio

Decimal approximation:
139.6276327376833100900013364247870846143606714913243368267...

139.6276327... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:

5+ —— +¢ is a transcendental number
1 = T
= _158F g Y22 ™
12

Alternate forms:

132
d+5 - —
19044 V32 ™ _q
1 —, 2513808
S (275445 )+ —
4 eV ™ _19044
11

1 =
o [11 +N5 )+
2 1 1587,V
12

Series representations:
46



11 11

—— +5+¢=5+ e
ol 22 x -ry21 Y _217%|
L 1587 1 _gges EVILYE, 7]
12
11 11
—— +3+¢ =5+ e L
el -¥22 n Ll
- 1587 1 w -3) -3k
12 ~ — 1587 exp|-n V21 pne T
11 Si6os 11 .
+o+p =5+ +
i 158?{,—‘\:’5” nzjinﬂsj=_l+j21—5 r|:_12~_5]r-:s.1
= L _ 1587 exp|- L =
12 2%nm

s the hinomial coefficient

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

Res fis a complex residue
et

11/(((1/12 - 1587 e™(-sqrt(22) m))))-7-1/golden ratio

Input:
11 1
—_ e ? S
L 1587, V22" .4
12

# iz the golden ratio
Decimal approximation:
125.3915647601835203935921627560558083789200531317128111024...

125.39156476... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Property:
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11 1.
=y — — is a rranscendental number

1 _1587, V2" @
12

Alternate forms:

1 132
e —
¢ 19044 V22" _1
2 11
=7 - + —
1+vV5 1 _ 1587 Y22
12

}{—13-~JE]+ 1 —
2 1 _ 1587, V2~
12

Series representations:
11 1 11 1

— - =-T4 ok Ty
L1 _ 2z L vz ye 21 (Y2 ¢
L 1587 1 1587 w2 Y 217 (V)
11 1 11 1
S —?—;=—T+ { 1'["C|I[ 1] —;
1 422 - -
— - 1587 ¢ 1 w Lo Vol
12 -~ 1587 exp|-x V21 el S T
11 1 11
— 7o =-T+ = o
L _ 1587, ¥22rn & :ij‘LDRES:_lt:zl‘s rli[—Jz“—s:Il'-:s:l @
= L 1587 exp|- —
12 2¥nm

n -
| iz the hinomial coefficient

n'is the factorial function
[&ly i3 the Pochhammer symbol (rising factorial)
I'ix)is the gamma function

Kes fis a complex residue
=S
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64/(((1/12 - 1587 e”(-sqrt(22) m))))-7-1/golden ratio + 16

Input:

b4 1

— -7--+16
L 1587,V 4
12
# iz the golden ratio
Exact result:
1 64

-—+9+

L1 _1587, Y22~
12

Decimal approximation:
782.2559950959536120131583198735409596809145260872113947502...

782.255995009... result practically equal to the rest mass of Omega meson 782.65

Property:
64 1

0+ — — Is a transcendental number

1 _1587, V2" ¢
12

Alternate forms:
1 768

_—+g_

¢ 19044 ¢ V227 _1

2 b4
9- — + —
1++5 L_lSE?P—u’EZH
12

> [19—£}+ i —
2 L 15RT B
12

Series representations:

64 1 64 1
— —?—;+lﬁ=9+ i —;
EE —VEZ n -r 21 Y0 a217%[-
T L _1587¢ et ()
12
64 1 64 1
— -7--+16=9+ : e
& 1587 V4T 4 1 Call5k) ¢

e
- —1587 exp|-n V21 Z‘H
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64 1
— -7--+16=
L 1587, V22" ¢
12
64 1
g+ o 5 L) ot
nz,ﬁDREs:—%t,:zl -;-sjrsy ¢

1
5 1587 exp|- =

241

o
s the binomial coefficient

n'!is the factorial function
[@in i3 the Pochhammer symbol (rising factoria
I'ix)is the gamma function

Kes fis a complex residue
=1y

144/(((1/12 - 1587 e(-sqrt(22) m))))-11-golden ratio

Input:
144

-11 -4

1 _1587, V22
12

# iz the golden ratio

Decimal approximation:
1728.598531451832995589861953258424206929208070170982841765...

1728.5985314...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729

Property:
144 .
-11 + — ¢ 15 a transcendental number

L 1587, V2"
12

50



Alternate forms:
1728
-p—=11 -

19044 ¢ V227 _1

%[3433—E]+

32908032

V22T _ 19044
144

[-23-£]+

B |

L1 _1587, Y22
12

Series representations:

144
—— —1l-¢=-11+
L _1587¢ Y227
12
144
— —11-¢=-11+
= _1587¢ V3
12
144
— —1l-¢=-11+
1—12 —JER e

From (3.5), we obtain:
1/2 ¥ 27672 * e"-(Pi*sqrt22)

Input:
L o762 VR
2

144

V2T T g1k (12
L _1587e Zeot ()
12

144
L 1587 Va1 2 2k
1z s Zk:ﬂ k!
144
m Ef:inﬁﬁh_lh: 2175 -3 s rts)

L _ 1587 exp|- =
1 2%nm

n o
s the binomial coefficient
m

n'is the factorial function

[din i3 the Pochhammer symbol (rising factoria

I'ix) is the gamma function

o] Fi
mes s
==

acomplex residue
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Exact result:
38088 V22"

Decimal approximation:
0.015180840457072818112247168281741537708030799124040520108...

0.01518084...

Property:

38088¢ ¥ ?* " is a transcendental number

Series representations:

o T e (142
2 97621V %) _ 350886 n ()

T
2767 1"V 22) _ 38088 exp| - /21 i [EILA

!
k=0

> Res .El‘sr[—l—s I(s
2 ArvEE) T Lo Res, 1, 3 ~3)r@
276" ¢ ' = 38088 exp|- =
LRV &
n
s the binomial coefficient
m
n!is the factorial function
[thyy 1% the Pochhammer symbol (rising factorial)
Iix) s the gamma function

Resf is a complex residus
L 1

2/(1/2 * 276"2 * eM-(Pi*sqrt22))+8

Input:
2

— +8
1 <2762 aad
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Exact result:
i VW22 7
8

+
19044

Decimal approximation:
139.7450114606923160662428688364675048559341010768854461105 ..

139.74501146... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
& V2z n

+ is a transcendental number
19044

8

Alternate form:
152352 +£¥22 7
19 044

Series representations:

2 e Ex ko
— +8 =8+ 19044
! 2762 ¢ 1" V72
LWy 1
2 LI
= !
+8=8
19 044

TLfloRes 1 217 ni-lg-s]r-:s:
2

i)

24

n.\y -
s the binomial coefficient
m

n!is the factorial function
[@ln i3 the Pochhammer symbol (rising factoria
I'ix) is the gamma function

Kes fis a complex residue
E=1y
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2/(1/2 * 2762 * e"-(Pi*sqrt22)) - 7 + 1/golden ratio

Exact result:
1 P\.-'E n

+
@ 19044

Decimal approximation:

125.3630454404422100144474556708331420736545002566912089727....

# iz the golden ratio

125.36304544... result very near to the dilaton mass calculated as a type of Higgs

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

Property:
- V22

1

Alternate forms:

é [«E - 15]

v22 o

+
19044

19044 (1 -7y +e¥ 227 4

19044 4

2 l‘}_J‘\.I'E.'Z.-'r
-7+

P
1+v5 19044

Series representations:

2

1
e T
E1 2?52P-|m22.

+ + — is a rranscendental number
19044 &
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5 the binomial coefficient

n'is the factorial function

r symbol (rising factorial)

I'ix)is the gamma function

Res f is a complex residue

=T

_L 1
VT e | 1 5k
2 1 € T k! 1
— =T+ =74 19044 + =
L 9762 P—{:r Vaz i ¢
nEfoRm 1 217 n{-%-s'qus:
=4 | /
9 " =P 24 "
-T+-=-7+ 19044 + =
1 2?&2 f—{:r v 22 I| i i
n
m
[@y i the Pochhamme
Now, we have that:
3 9
0'3—5. TS—E. (522)

The cigenvalucs of the mass matrix arc thus

£t +6)+5

[
(o4 + 2 vl + oy(oy —1)

3
(3/2-1)*1/3((2(2+6)+5))+2sqrt((((1+3/2(3/2-1)*1/3((2(2+6)+5))))

Input:

3
S

;

Exact result:
17

2

Decimal form:
8.5

8.5

| L 2@+6)+5+2.1 3(3 1) = 2(2+6)+45
3 +}+}+\(+22 3 +0)+2)

55

¢t +8B)+5

(3.28)



And:
(3/2-1)*1/3((2(2+6)+5))-2sqrt((((1+3/2(3/2-1)*1/3((2(2+6)+5))))))

Input:

3 1 | 33 1
[——l} —[2[2+|5}+5}—2“||l+—[——l] —(2(2+6)+5)
2 3 212 3

Exact result:
3

2

Decimal form:
-1.5

-1.5

For £ =11, we obtain:
(372-1)*1/3((11(11+6)+5))+2sqrt((((1+3/2(3/2-1)*1/3((11(11+6)+5))))))

Input:

3 1 [ 33 1
[—-1} —[11[11+5}+51+2\;1+—[—-1J Z (11(11+6)+5)
2 3 2 |2 3

Exact result:
46

46
From which:

3F(((((32-1)*1/3((1 1(11+6)+5))+2sqrt((((1+3/2(3/2-
1)*1/3((11(11+6)+5))))))))))+golden ratio

Input:

A(E 1} ! 11d146)+5)+2 it 1} L A1A1+6)45) |+ o
[2 3 HAt Sy +2[2 3 AR

# iz the golden ratio

Result:
¢+ 138
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Decimal approximation:
139.6180339887498048482045868343656381177203091798057628621...

139.6180339887... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:

:—;[z?hv’g]

277 5

_— —

2 2

138+%{1+\'€]

Series representations:

13 ( [2-1)3011(11+6)+5)
3 5[5—1][11[11+5}+5}+2‘11+ 2 i v =
o 1
96 + ¢+ 6 4 48 243*[2]
k=0 k
13 (2-1)3(11(11+6)+5)
3 —[—-1J[11[11+5}+5}+2 1+ -2 L=
312 \ 23
= obal el
06 + ¢+ 6+ 48 Z‘L
k!
k=0
13 [2-1)3011(11+6)+5)
3 —[—-1][11[11+5}+5}+2 T L=
32 \ 233

—s}r[s}

3X%oRes,_ 1,48 1(->
£ s=—_ 4] 2

Vi

06+ +

s the binomial coefficient

n'is the factorial function

[eiYy 15 the Puchhammer symbol {rising factoria
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)15 the gamma function

Res fis a complex residue
1!

3*(((((32-D*1/3((1 1(11+6)+5))+2sqrt((((1+3/2(3/2-1)*1/3((1 1(11+6)+5))))))))))-
13+1/golden ratio

Input:

3 1 | 3,3 1 1
3 [—-1J —[11[11+5}+5;+2\{1+—[—-1J Z(11(11+6)+5) |-13+ =

2 3 212 3 &

# iz the golden ratio

Result:
1
- +125
i

Decimal approximation:
125.6180339887408048482045868343656381177203001798057628621 ..

125.6180339887... 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:
L (24 SR
3 [ 9+ ]

1254+1
L

4+ —

V5 240
2 2

Series representations:

| :
13 | (2-1)311(11+6)+5) 1

3 —[——l}[11[11+5}+5}+2 |14+ -2 ~ 13+ - =

312 \ &

2.3

—

i !
83+ = +61/48 48"‘[2]
¢ Z‘ I

k=01
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1.3 / (2-1)3(11(11+6)+5) 1
3—(—-1}1n11+m+m+2 1+ -2 i [ P
3 |2 \ 2% 3 é
1 a2 Eal
83+ - +6y48 5 — 2=
i) k!
k=0
3
1.3 (3 -1)3(11(11+6)+5) 1
3 —[——1}[11[11+5}+5}+2 1+ -13+-=
3 (2 \ 2.3 é
o -5 N
3EfoRes,_1,;48 [(-3 -s)ris)
B3+ —+ =
¢ Vi
! Ii s the binomial coefficient
m
n'is the factonal function
[@ly i3 the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res fis a complex residus
=3

Now, we have that:

which changes sign at o7 — 12, and finally for the torus—level heterotic potential

or =185, o =175, (4.9)

(€ + 1)2(e7 —3) + 2\/o7(cy —3)£ +1)2 + 9. (4.18)

(3+1)°2(15-3)+2sqrt((((15(15-3)(3+1)2+9))))

Input:
m+1ﬁu5—m+2615u5—mm+1f+9

Result:
192 + 64 321

59



Decimal approximation:
299.4988372030135031078778906039125523416602879422205287241...

299.498837203...

Alternate form:
6 [32 +4 321 ]

Minimal polynomial:
x* - 384 x + 25308

12((((3+1)°2(15-3)+2sqrt(((15(15-3)(3+1)*2+9)))))))-1 1+1/golden ratio

Input:
1 f 1
5[[3+112[15-31+2v 15[15-3}[3+1F+9J-11+;

# iz the golden ratio

Result:
1 1 —
= A [192+5~1321]

Decimal approximation:
139.3674525902566464021435321363219142885504531500160272242. ..

139.36745259... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
1 — —
5[159+-~.15 +f:'«u"321]

1 —
~ +85+34321
fir)

(85+3¥ 321 |¢+1
fir]

Minimal polynomial:
xt-338x° +37061x° — 1436500 x + 18 048 055
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Series representations:

1 2 ‘Jf 2 1
5([3+1} (15 -3+2¥ 15(15-3)(3+ 1y +9J—11+—=

&
1 L} =
85 + — ++/ 2888 Lzaaa*[z]
¢ k=0 k

[[3+1}2[15-3}+2w’15[15-3n3+1F+9]-11+

A S d
85+1+1,|'2888 EM
¢ k=0

[
=

k1

1
[[3+1}2[15—3}+2‘¢(15[15—3}[3+l}2+9J—11+;

B |

TioRes,_ 1, 28887 1(- —s|r(s)
2 el

2vn

B5+—+
&

I
s the binomial coefficient

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

Res fis a complex residue
==

1/2((((3+1)"2(15-3)+2sqrt((((15(15-3)(3+1)*2+9)))))))-29+Pi+golden ratio

Input:
1 2 ,y( 2
5 3+ (5-3+2¥V15(5-3E@F+1y +9 |-29+m+ ¢

# iz the golden ratio

Result:

¢—29+%[192+5M]+n
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Decimal approximation:
125.5090452438464396406061755196014171727476225502911330451...

125.5090452... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Property:

1
-20 4+ 2 [192 +64/ 321 ] +¢+misatranscendental number

Alternate forms:

1

—[135+ 5 +64/ 321 +Efr]
2

$+67+34 321 +x

135 5
2

— +— +34 321 +~
2

Series representations:

1 2 ‘j 2
5[[3+1} (15-3+2¥ 15(15-3)(3+ 1) +9J—29+n+¢::

w 1
67 + ¢+ ++ 2888 Zzasa*[z]
k

k=0

1 2 ‘j 2
5([3+1} (15-3+2¥ 15(15-3)(3+ 1) +9]—29+}T+¢::

[_zsﬁ}k[_é}k

(4

67 +¢+m++ 2888 i—
k=0

1 2 ‘4'/ 2
5([3+1} (15 -3H+2Y 15(15-3({3+ 1) +9]—29+}T+¢a:

B7 +d+m+

L -5 L =
ZioRes,_1,; 2888 r(-3 -s)res)

24n

njy. 4 s oo
is the binomial coefficient
\m !

n!is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Iixiis the gamma function
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Fes f iz a complex residue

I=In

Now, we have that:
witha > 0for d > 10 and a < 0 for d < 10.

lj_.
= - fd_fj [A" + (d-3)AQ] . (6.11)

B

RS

(d—2) sy
4¢' e

A o+ A |3{d—2]ﬂ’ -

2

A [mg — M ey — (d—2)ig ~3) e Q’i = (6.10)
(d —2) 4 o’

For ¢’ equal to the following Rogers-Ramanujan continued fraction, with minus sign:

1
e—Zn

— e?m/5 ( Jq: V5 - cp) = 0,9981360456 ...
1+
1+
1+

e—;'l[
e—ﬁﬂ
14+ ---

Ve = 138, V=0.57142857, O’ =x and d =7, we obtain:

(7-2)"2 / (8*-0.9981360456) * (1+(7-3)*Pi)

Input interpretation:
(7 -2y
8 «(-0.9981360456)

(1+(7-3)m

Result:
42.47407791...

42.47407791...
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Alternative representations:
A+ 7 - (~7-2°) —(1+720°5

8(-0.998136) ~ _7.98509

(1+(7-3Im(~(7-2") -(1-4ilog(-1)5°
8(-0.998136) ~7.98509

(1+(7-3)m(-(7-2P) —(l+4cos}(-1)5°
8 (-0.998136) B -7.98509

Series representations:

(1+(7-Hm(~(7-27) B I
= 3.13084 +50.0934l
8 (-0.998136) 1+2k
k=0
(1 +(7 - D) (7 -2 o ok
[ " = -21.9159 + 25.045?2‘
8(-0.998136) = [EkJ
k
(1 +(7 = ) (—(7-2¢°) @ 9k 64+50k)
—3.13084 + 125233y ——— M
8(-0.998136) [3 k]
k=0
k
Integral representations:
(1+(7 =) (~7-27) w1
© = 3.13084 + 25.0467 f dt

8 (—~0.998136) Jo 1442

(1 +(7 - 3)m) (17 - 2%) £ 500 E—
! _ 3.13us4+5a.0934f V1-t2 at
8 (-0.998136) Jo

(14+(7 =) (~7-2r)
B (-0.998136)

sin(t)
dt
t

— 3.13084 + 25.0467 f‘”
Jo
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3E(((~(7-2)"2 / (8*-0.9981360456) * (1+(7-3)*Pi))))-golden ratio

Input interpretation:

= (7 -2y S
- (1+(7-3)ym |-
8 - (-0.9981360456) 2

# iz the golden ratio

Result:
125.8041998...
125.8041998... result very near to the dilaton mass calculated as a type of Higgs

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

Alternative representations:
3(-7-2°)1+@-3n) 3(1+4m5°
—¢=2co05216%) - - ——
7.98509

8(-0.998136)

3[(~(7-2°1+(7-3)m) 3(1+720°)52

' —¢=2cos(216%) - - ————
8(-0.998136) 7.98509

3(l+4m5°

3(~(7-2F |1 +(7-3)m) T
- -¢:—2cas[—]—
8 (-0.998136) 5 7.98509
Series representations:
3(-(7-2P) 1 +(7-3)m &
: —¢ =9.39251 -+ 150.28
8(-0.998136) ? B Ny
k=0
3(-(7-2°) (1 +(7-3)m I
- _.;,:-55.?4?5-%?5.14&12‘
8(-0.998136) = [sz
k
3(—~(7 -2 N1 +(7-3)m) ® 2% (—6+50k)
[ ! ~$=19.39251 -¢+3757 ) —————
8(-0.998136) [BkJ
k=0
k
Integral representations:
3(-7-2°)1+7-3n) sl —— L
8(-0.998136) —e=2 i Ju 1+
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3 (—(7 -2FP)1 +(7- D) il
[ : — ¢ =0.39251 —¢+15r:|.28] v1i-£ a¢
8 (-0.998136) o

3(~(7-27 )1 +(7-3)m
8 (-0.998136)

ca SINE)
t

—¢=0.39251 -+ '?5.14[)1]
0

3#((((7-2)"2 / (8*-0.9981360456) * (1+(7-3)*Pi)))) +11+3-golden ratio

Input interpretation:

3 (727 (1+(7-3m|+11+3
8. (-0.9981360456) MR e

# iz the golden ratio

Result:
130.8041998 ..

139.8041998... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

3(~(7-27)1+(7-3)m 3(1+4m5°
+114+3-¢=14+2cos(216 %) - - —————
8(-0.998136) 7.985009
3(-7-2°)1+@-3n) 3(1+720%)5°
+11+3-p=14+2cosi2169) - - ——
8(-0.998136) 7.98509

3(~(7-2° 1 +(7-3m
8(-0.998136)

m 3(1+4m5°
+11+3-¢ = 14—2CDS[§]——W

Series representations:

3(~(7-2F)(1+(7-3)m g O
+11+3-¢=23.3925 — 4 + 150.28 L
8(-0.998136) Z1+2k

Ek

(%)

3(~(7-27)1+(7-3)m
8(-0.998136)

+11+3-¢=-517476 -+ 75.1401 Z
k=1
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3(~(7-2P)(1+(7-3)n) B 6450
+11+3-¢=28.3925 - $+37.57 ) —————
8 (~0.998136) £ [Bk]

k

Integral representations:
3(~(7-2° 1 +(7-3m
8(-0.998136)

1

I o i 4t

+11+3 -9 =23.3925 —-¢+75.1401 Jm
o

3(~(7-2° 1 +(7-3m

g 2 E—
+11+3 -9 =23.3925 -4+ ISD.EEJ T
o

8(-0.998136)
3(~(7-2°) (1 +(7-3)m) S o —_—_ o0 Sin(t)
8(-0.998136) - ¢o o Tesi L t
With regard
(d—2) o9
A"+ A’[S{d’—?)ﬂ’ — ‘M, eV,
9 2(d—3) o6, d—2)d—-3) . Vi
. o bl 2(d—3) a0y _ | ) }ezﬂglfl_{:’ _
(d —2) 4 &'
and
8 (d—2)%a®
m :
4

Fora=2, m2>25; m’ = 34

Ve =138, V=0.57142857, Q’=mx, d=7,
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2(((((15*Pi-5/(4*0.9981360456)* e (Pi*sqrt22) * 138))) + (((((34-8/5*e(Pi*sqrt22)
*0.57142857 — 5 * e/(Pi*sqrt22) * Pi * 138/0.9981360456)))))

Input interpretation:

5 my 22
_2 [(15;r- 5 133]+
4.0.9981360456
8 T \.-'E T \.-'E 138
[34 +—e (-0.57142857) -5 ¢ T —————— ]]
5 0.0981360456
Result:

1.176941030... % 10
1.176941030...*10"

Series representations:

5°V22 138 A
_2 [[15;r- 2 34— o V22§ 571429 -

+

4. 0.998136 0.998136

(138 - 5) " V22 n]]

- EE—;DZI'*‘{I"IE]
-G8 -30rm+e k' (347473 +1382.58 m

5,7V22 138 8 . (138 - 5)e" V22 5
_2ll1isr- 2~ | (342 & Y22 g 571429 - o
1

4 0.998136 5 0.998136
fi ||—:I"I
mzy oy 2101 2K 'I
—68-30r+e k0 K (347.473 +1382.58m)
5¢7V22 138 8 .5 (138 - 5)e" V22 7
~2(|15m - 52— |4 (34— = £" V22 0.571429 - o
4 0.998136 5 0.998136

[l o 1 .
T I R“s;-%q % r[—E - 5| T(s)
-68-30rm +exp h

(347.473 + 1382.58m

24 r

2Pi*In[((-2(((((15*Pi-5/(4*0.9981360456)* eA(Pi*sqrt22) * 138))) + (((((34-
8/5%e N(Pi*sqrt22) * 0.57142857 — 5 * eN(Pi*sqrt22) * Pi *
138/0.9981360456)))))))))]-7+1/golden ratio

Input interpretation:

5 —_—
2l [-2[[15 - el 133]
e T 4.0.9981360456 "

my 22 my 22 138 1
e (—0.57142857) -5 ¢ m —JD—?+ N
0.9981360456 @
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logix is the natural logarithm

# iz the golden ratio

Result:
139.31737078...

139.31737078... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

5,7V22 138
4 0.998136

8 el
2 log|-2||15x - 34-50“22 0.571429 —

+

(138 - 5)e" V22
0.998136

7T+

|

EIQD T2z EIQD ny 22 Al
—?+2N10g,.[—2[34+15}r— ik it ~ = x457143 V2 ||+

0.998136 3.99254 5

0.998136

4 0.998136

9ol [2[[15 5,7V22 138 (138 SM”"'EH]]
mlog|- T — 5

8 e
+ [34- 2 & V22 0571429 -

7+—- =-7+2nrlog@

T | =

B | =

690 T2z EIgD my 22 £
T e — — x457143"° V2 ||+
0.998136 3.00254 5

log, —2[34+ 157 -

( 5¢7V22 138 8 .y (138 5)" V22 5
2rlogl-2|[157- 25—~ |i[34- - 0.571429 — %
4 0.998136 5 0.998136
1
T+—- =

&
. EI';D my 22 EI';D my 22 G 1
B R gy T ~ 2 . 4571436" V2 ||+ =
0.998136 3.99254 5 Y

Series representations:

57V22 138
4 0.998136

(138 - 5)¢" V22
0.998136 N

8 w22
2xlog|-2||15x - - 34—54“ 0.571429 -

my 21 T 21“"11;c2]

1 1 Lt
?+; =-7+ . Enlng[—ﬁﬁ —30n+e e ' (347.473 + 1382.58 m]
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5¢7V22 138
2rlog|-2|[157- 25— =

(138 - 5)e" V22
4. 0.998136

0.998136

E R

% [34- = &4 0571429 -
1 Frawey

SRy e, frlng[—f:g ~30r+e" ¥ 22 (347.473 + 1382.58 n}] 2
b

—_— &
o (-1 [-59 _30r+¢" V22 (347.473 + 1382.58 n}]

k

56722 138 8 . (138 - 5)e" V22 7
2rlog|-2||150-——— |[+|34--e 0.571429 - -
4 0.998136 5 0.998136
1
T+-=
b
arg[-ﬁs ~30m+¢e" V22 (347.473 + 1382.58 1) - x
T+ - +4in’ + 2 rlog(x) -

2

e k
ai (= 1)5 [-58—39n+¢-”22 (347.473 +1382.58;r}—x] x*
2.?1' k f..| Y ]
k=1

Integral representations:

5¢7V22 138
2rlog|-2|[157- 22—

-+

. (138 5)¢" V22
34— ge"*zz 0.571429 — s ||

4 0.998136 0.998136
v 1 7 1 2 J‘—BS—EDJTHJT 1"I'E-:34'?.4'?3+1382.53JT:I 1
+-=-7+—-+2nm -
i i 1 t
522 138 8 . (138 5)¢" V22 1
2rlog|-2|{15n- ————— [+|34- -« 0.571429 - -
4 0.998136 5 0.998136
1
T+—- =
&
g ,J.mr[—f:g _307+e" V22 (347.473 + 138258 1| (=52 T(l+5)
-T+-+- J d's
Jii' I —i ca+y r[l —5}
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2P1*In[((-2(((((15*Pi-5/(4*0.9981360456)* e™(P1*sqrt22) * 138))) + (((((34-
8/5*e"(Pi*sqrt22) * 0.57142857 — 5 * e”(Pi*sqrt22) * Pi *
138/0.9981360456)))))))))]-21+1/golden ratio

Input interpretation:
5

21 [-2[[15 .
e T 4.0.9981360456

8 my 22 my 22 138 1
[34 + =& (—0.57142857)-5¢ T —]]J -21+ -
5 0.9981360456

w22 133J+

logix is the natural logarithm

# iz the golden ratio

Result:
125.31737078...

125.31737078... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternative representations:

5¢7V22 138

=0 e
4.0.998136

2rlog 157 -

- (138 5)¢" V22
+[34- ge””zz 0.571429 — d |-

0.998136
1

21+ - =
i

690" V2 690.7V22 1 T
-21+2rlog,|-2(34+ 15~ - - - = 457143 ¢ +
0.998136 3.99254 5

| =

5¢7V22 138
2rlog|-2||157- 25—
4 0.998136

- J— 138 - 5)¢" V22
+]34_ 2 V2 g 571429 _ ha e | | =8
5 0.998136

1
21+; =-21+2rlogia)

1Dgﬂ[—2 [34 +157-

B |

690" V2 6907V 1 =
e o _ 2 4571437V ||
0.008136  3.09254 5

71



5¢7V22 138
2rlogl-2||157- 25— ——

e (138 5)e" V22
+[34- gf‘”zz 0.571429 - o || %

4.0.998136 0.998136
1
21+ - =
¢
; ﬁgl:l.i"l'fn 22 690{..#'\!'22 _rr-.\,lﬁ 1
-21-2xLi4|1+2|34+15x- - -=— 457143« + =
0.998136 3.99254 5 )

Series representations:

57V22 138
2rlog|-2|[157- 25—
4 0.998136

- (138 5y V22
+|34- = ¢"V22 571429 - £ | | %
5 0.998136

1 1 VIl Efﬂzl"‘{lf‘?]
21 +; =-21+ ; +2rlog|-68-30r+e k'(347.473 +1382.58 1)

5¢7V22 138
2rlogl-2||157- 25— ——
4 0.998136

e (138 5)e" V22
+[34- gf"”zz 0.571429 - o ||

0.998136
1 1 -

) (et S I C +2;r10g[—59 _30x+e" Y22 (347.473 + 1382.58 n}] 2
o ¢

g LA

27

k=1 3

5,7V22 138
2rlogl-2||157- 25— |4

2 *
[-59 _30r+¢" V22 (347.473 + 1382.58 m)

4. 0.998136

- (138 5)¢" V22
34— - " V22 0571429 - £ | |
5 0.998136

1 arg[—ﬁﬂ ~30x+e" V22 (347.473 + 1382.58 T-x
2
=21+ ; +4ir

2 logix) -
2 AT AN

e k
w1 [-58-3(:“.«””2 (347.473 +1382.58m—x] x*
2

k for i
k=

—

Integral representations:

57V22 138
2xlogl-2||152- 2"
4 0.998136

8 .o (138 - 5)¢" V22
+]34- 2"V 0571429 - =2
5 0.998136

1 1 21 1 . f—lss-m:u ™ V22 3474734138258 m 1
+-=-21+-+2n -
¢ 1 t
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5¢7V22 138
2rlog|-2|[157- 25—
4 0.998136

- (138 5y V22
+|34- = V22 0571429 - = ||
5 0.008136

R [-59 _30n+e" V22 (347.473 +1382.58 m)| (=52 il +3)
= f ds
I ooty

rl-s)

Now, we have that:

g1 7\
hij = Aij =} Bij log t.a.nh \/mf 2{:{{—__).;]\/1 N (}-{CJ)

witha > 0for d > 10 and a < 0 for d < 10.

A=2,B=3, a=5,d=11

2+3 In (tanh(((sqrt5*sqrt(10/18)*sqrt(1-1/4)))))
Input:

Il_ O

2+3 lng[tﬂnh[‘jg \/ g \/ = :l* ]]

(8.20)

tanhix) is the hyperbolic tangent function

log(x) is the natural logarithm

Exact result:

2+3 lug[tanh[% ]]
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Decimal approximation:
1.665110346842890765945420649301523907615803359459272966995 ...

1.6651103468...

Alternate forms:

2+310g

S/ f[2v3) -5..-"-:2 V3 | ]

= [2v3 2 5..-"-:2 V3 |

Alternative representations:

(10 | 1 — | 1 {10
2 + 3 log|tanh|y/ ,J .Jl—:L =2+3102:-tﬂnh‘a’|5\f’l—a‘fﬁ

— —

10 et O
2+31c:gtanh1u"5\( \fl—— =2+319g[ﬂ}10gﬂ[tanh[m"5\(l—i—t\(—]]

18

0 i 10 Ty
2+3].Clg[tﬂllh["qll5\‘ \Hl_:t :2+310g[!mt[%+”"'5\‘1_:¢ \fl_]]

Series representation:

w0 (= 1) [—l +tanh[zj_3 ]]k

2+31ag[tanh[45\{lm\fl-;lr]]:z-az =
k=1

Integral representationS'

[ T

et
2+310gtanh \JlD‘Jl—— =2+3]mnhlz~ﬁ._ﬂ

i e 1 s
2 + 3 log|tanh|y/ \f \J l_:l - 2+310g[[ 2v3 sechz[t}dt]
Jo
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From which:
(((2+3 In (tanh(((sqrt5*sqrt(10/18)*sqrt(1-1/4))))))))-47/10"3

Input:
o stofon2 22 12 )- %

tanth(x) s the hy perbolic tangent function
logix is the natural kegarithm

Exact result:
1953

5
+3 lng[tﬂnh[—_ ]]
1000 243

Decimal approximation:
1.618110346842890765045420649301523907615803359450272066995..

1.61811034684... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:
3 [551 +1000 1ag[tanh[% ]]]

1000
1953 sinh =
+3log| ———
1000 cush[ 5_]
243
1953

+3 lc:lg'[.ﬂ's-"llml T l] -3 lﬂg[l + ES-"II\II . ]

Alternative representations:

10 | 1 47
[2 +3 lng[tanh[*u" 5 ‘j 5 \J a3 ]] = E
== 10 47

2+3 lngt.[tanh[u" 5 ,\III 1- .\III 5 ]] -

=

10°

&

[2 + 310g[tanh[*u" 5 \( l—g \{I = El, m £

2431 Al ¥l To|T h 1 ll:l
OT(a 0 an = — e ——
N g ‘\II ll:lg

4
75



[2 +3 lcg[tanh[w,"? ‘j i I = :{r ]]] E S

. 3 0
2+310g[rc0t[5+1u‘|5 \f'l—a \J—S]]_ =

Series representation:

w (1 (-1+tann{ )|
[2+310§[t1nh[1,"5\f \f i]]]_% o %_32[ 2 [ l+:11 [2»‘3]]

k=1

Integral representations:

[2+310g[t'111h[\,"5 \I/I e ‘(I = ‘—i ]]] il = ik 3£mnh[zu5'—3 ]Edt

10° 1000

5

— (10 [ 1 47 1953 5
[2+310g[tanh[m"5 \IE V{l_:l]]]_ﬁ = lEDDjLBIDg[LEH

sechz[tmt]

Observations

It should be highlighted how all the expressions has been developed using always
parameters belonging to the Ramanujan’s mathematics, the Lucas and / or Fibonacci
sequences connected strictly to the golden ratio, in addition to © and the golden ratio
itself.
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