On some Ramanujan’s equations (Hardy-Ramanujan number, taxicab numbers
and Rogers-Ramanujan continued fractions) linked to various parameters of
Standard Model Particles and String Theory: New possible mathematical
connections. IV
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Abstract

In this research thesis, we have described and deepened further Ramanujan
equations (Hardy-Ramanujan number, taxicab numbers and Rogers-Ramanujan
continued fractions) linked to various parameters of Standard Model Particles and

String Theory. We have therefore obtained further possible mathematical
connections.
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https://www.britannica.com/biography/Srinivasa-Ramanujan
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https://plus.maths.org/content/ramanujan

Ramanujan's manuscript

The representations of 1729 as the sum of two cubes appear in the bottom right
corner. The equation expressing the near counter examples to Fermat's last theorem
appears further up: o + > =° + (-1)".

From Wikipedia

The taxicab number, typically denoted Ta(m) or Taxicab(n), also called
the nth Hardy—Ramanujan number, is defined as the smallest integer that can be
expressed as a sum of two positive integer cubes in n distinct ways. The most famous
taxicab number is 1729 =Ta(2) =1 + 12 =9’ + 10’
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From:

Sub-critical Closed String Field Theory in D
Less Than 26

Michio Kaku - arXiv:hep-th/9311173v1 29 Nov 1993

We have that:

The holomorphic part of the energy-momentum tensor is therefore:

P = —%(a:[;w;ﬁ_ %(53&)
B = %(ﬁza}2+§(@zagj (8)

where we have bosonized the ghost fields via ¢ = ¢” and b = e=® and where
Q" = (0,Q). Demanding that the central charge of the Virasoro algebra vanish
implics that:

[Lny L] = (n — m)Lpym + %n(rzg — 1)dnimo (9)
with total central charge:
ce=D+1+30Q%2-26=10 (10)

so that @ = 24/2 for D = 1 (or for two dimensions if we promote ¢ to a
dimension). Notice that the ghost field has a background charge of —3 and the

From (10), we obtain:

243Q72-26 = 0

Input:
2+3Q%-26=0
Result:
3Q7-24=0
Root plot:



Alternate forms:
Q°=8
3(Q*-8)=0

Solutions:
T 2

g=2+2
242

242

2.828427124746190097603377448419396157139343750753896146353...
2.8284271247...

We note that:
2*((2 sqrt(2)))™4
Input:

2 [2 V2 ]4

Result:
128

128

And:

2*((2 sqrt(2)))™4 - Pi +1/golden ratio



Input:
2 [2 *q"IE ]4 —-T+ i

Result:

1
—+128-nm
i)

Decimal approximation:

125.4764413351601016097419434510861352335231307804306570411...

# iz the golden ratio

125.47644133... 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:

128 + — —ris a transcendental number
&

Alternate forms:
- 255 w.E 2
RS

128 +mgp -1
i

(128 -mae+1
@

Series representations:
1

2[2\5]4—r+$ =128+—-4i

P

=
1+2k

1 ® 4[_ l}k 1195—1—2k [51+2k —4 2391+2k}

2[2{?]4-“& —128+-+ )
k=0

1

2[2\/5]4-n+$ :128+$—i[—£]k[ -

k:l:l4

+ +
1+2k 1+4k 3+4k

)



Integral representations:
4 1 1 AT p——
2(2v2) —ns - =12842 -4 [V1-¢ at
P o <0

2[2«5]4-n+$ —gogs gt

B oy g

dt

1
1417

— 4 1 1 "
z[zsz] -n+—=128+—-zf gt
¢ i -0

2*((2 sqrt(2)))™4 +11+1/golden ratio
Input:

2[21}?]4+11+i

# iz the golden ratio

Result:
1

- +139
&

Decimal approximation:
139.6180339887498948482045868343656381177203091798057628621...

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

Alternate forms:
L (977 J5
5 (277+Vs)

1394 +1
)

V5 277
ol
2

2



Series representations:

k(_ 1) k k4
F 1 1 —a @ 1V (-2 ) 2-20) 5
k=0 :

oy ¥ + - T F ]
LAl Pl 4 O d% dllhd =

2[2\/5']4+11+

1
]

k k .k 1y 4
1 (arg(2 -x af = CIFE2-x) x™ |-
ll+—+32EXp4[1}Tlg—}”1|'x 2‘ [ 2}.!.;
JJ:' E.FT ¥ k!

2[2\/5]4+11+E 2
k

&
k 1Y ke
1 1 @ larg2-zg iz m) vz [S =Sk (2 —20)
11 + _+32[_J2 zg’leﬂlg-:z zg 2 ) 2‘ [ 2}.!.;
¢ I e k!

2*((2 sqrt(2)))4 + 7 +golden ratio”2
Input:

2[2\/5]4+?+¢2

# iz the golden ratio

Result:
& +135

Decimal approximation:
137.6180339887498048482045868343656381177203091798057628621...

137.6180339887...

This result is very near to the inverse of fine-structure constant 137,035

Alternate forms:
: 273 1!?
5(273+Vs)



135+§[1+~E]2

Series representations:

w (~1F(-1) @-z0) 5~ Y
2[25}4+?+¢2:?+¢2+32\/z_.34 [Z‘ [ z}kk‘ o ]
=] )

or = "'I:'

2[25]4+?+¢2 =
@ (D 2-xfxk(-2), ]"'

3 4 arg(2 —x) 4
T+¢" +32exp (IET{ J]‘J; [2‘ i

2
T k=0
t and

2[2@}4+?+¢2 -

k 1] k _—k &
1 2laug2-zmpWi2ml 5.5 B 103 o (—1y [— ‘} (2 -=g) 5
?+¢2+32(_]2 ZD+ [argl2-zg (2w} : 2 Nk
Zg k!
k=0

27*((2 sqrt(2)))"4+1

Input:

2?[2\5]4+1

Result:
1720

1729

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 (taxicab number)



Now, we have that:

sy [P+H2 1, . de®#0) [5(D + 2) - i .
{Pf s [? + E(Qz > 32]} T [ : S - LD 32)]} Va)o
With

Q=2\2

p—=bla

a=5,b=8,06=2,z0=n,D=2,Q*=(2V2)"2 and |Vs), =1

lza) .D + 2 1 - c dffg{“” 5 .D -+ 2\] 5 9 . e
{Pf o s [ et i “H Vel
(55)

[8/5%eN(2Pi) (((4/24+1/8((25qrt2)2-9))))+((d/dz(e (2Pi)))) (((20/96+5/32((2sqrt2)"2-
M))]

Input interpretation: .
Honeord 1 = ae*™ (20 5 s \
5" (zav5(V2) -9) 5 (56 5 (2Y2) -9)

24 " 8 az \96 32
Result:
I[“J'Zir
15

Decimal approximation:
35.69944370165098243353662197260314543185371984021966103381...

35.6994437016...

Property:
2nm

o 15 a transcendental number
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And:

4%[8/5%e N(2Pi) (((4/24+1/3((25qrt2)*2-9))))+((d/dz(e(2Pi))))
(((20/96+5/32((2sqrt2)"2-9))))]

Input interpretation:
T | 2 v 3T 20 5 il o
4[59 (5 +5(@V2) -9+ = 5+ = ((2V2) _91}]

Result:

427

15

Decimal approximation:
142.7977748066039297341464878904125817274148793608786441352...

142.7797774806...

Property:

42"

is a transcendental number

4*[8/5*e™(2P1) (((4/24+1/8((2sqrt2)"2-9))))+((d/dz(e”(2P1))))
(((20/96+5/32((2sqrt2)"2-9))))]-18+1/golden ratio

Input interpretation:

8 oo 4 l — 32 o ‘-'jfz.-'l' 20 5 I|—_2 . l
o5 (5o 5 (2V2) -9)) 2 (e 55 (2V2) 9] 10
# iz the golden ratio
Result:
1 4‘?2;1
- -18+
i 15

Decimal approximation:
125.4158087953538245823510747247782198451351885406844069973. ..

125.415808795... 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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Property:

427 1
+ — i a rranscendental number
)

-18 +

Alternate forms:

[\,"'E 5 3?] s 4;?

1
2
2 402"

-18 + — +
1+v5 15

15(1-18¢) + 42" ¢
15 ¢

4%[8/5%e N(2Pi) (((4/24+1/3((2sqrt2)*2-9))))+((d/dz(e(2Pi))))
(((20/96+5/32((2sqrt2)*2-9))))]-4+1/golden ratio

Input interpretation: .
5 a5 2 -9 53 (02T )+

4 — + —
5 24 B8 dz 196 32

# iz the golden ratio

Result:
1 4627

- -4+

) 15

Decimal approximation:
139.4158087953538245823510747247782198451351885406844069973...

139.41580879... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:

427 1
+ — iz a transcendental number
15
fir]

-4+

Alternate forms:

Lipfm: oy A
e

12



2 4627
-4+ +

1+v5 15
15(1-4¢)+46°7" ¢
15 ¢

And again:

48*[8/5%eN(2P1) (((4/24+1/8((2sqrt2)2-9))))+((d/dz(e™(2P1))))
(((20/96+5/32((2sqrt2)"2-9))))]+11+Pi+golden ratio

Inplglt 2iJlTltei'pr?tatiOE 2 P .
48[—# [—+—[[2\"2] —9]}+ (—+—[[2\"2] —9]}]+ll+}r+¢

24 8 az \96 32

# iz the golden ratio

Result:
16 27

d+11 +

+

Decimal approximation:
1729.332924321586844896425084902596121730896030909724598306...

1729.33292432...

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 (taxicab number)

Alternate forms:
1
E (S5ip+11+m+16 fz’T]

23 45  16¢°"

— +— + +ir
2 2 5

1 —y 1667
ll+5[l+u'l5}+ ; +

13



We have also:

We also find:

dz’ 1

5 (5 G
dz (2 — z)

— — | ¢ Y _-
= € "J “['ﬂ“’f&,; — 2t

T Sﬁfﬂ_i T {’ffﬂf{_zf-_?ffi} + ]

For p=8/5 and € = 0.0864055, from
o f D pe )
e [ M g W
‘ (48 12
we obtain:

1/0.0864055"2 ((5/48+(8/5*0.0864055)/12))

Input interpretation:
1 5 1 (8
[—+—[— D.D864D55D
48 12

0.0864055° 5

Result:
15.40541761594900707506963807011646541846750814001713165178. ..
15.4954176159...
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-111'-:;Jr & l 2 2 )
( )( il f‘"f{‘{—ql{ffx)’fszl
i i (ffl)’JrE(efg)’
= z_fgf;1+3ﬁ§f;9+...]

o, (29+13| )+ )
VT DL e

N2
( — ) = (R 2AAY)

= —%E_l £ (40)

From
€ 18 IQPE
we obtain:

1/0.0864055"2 ((29/48+13/12%(8/5%0.0864055)))

Input interpretation:

1 29 13 (8
—[—+—[— D.0864055D
0.0864055% 48 12 \5

Result:
100.9838260241161295976023338925323025241366208526782238381...

100.983826024...
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we obtain:
-3/4*1/0.0864055

Input interpretation:
3 1

"4 0.0864055

Result:
-8.68000300906770981013940084832562741955083877762410957635...

-8.6800030090677...

From the sum of the three expressions, we obtain:

(((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))+(((1/0.0864055°2
((29/48+13/12%(8/5*%0.0864055))))))+(((-3/4*1/0.0864055)))

|+

13 (8
— _[E_, 0.0864055

Input interpretation:

1 5 1 /8
—[—+—[— 0.0864055
0.935401552 48 12 \5

1
J+ "4 0.0864055

__. "
0.0864055% [48 12

Result:
107.7992406309983268634325711143231405230532902159712459135...

107.79924063099...

From which:

(((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))+(((1/0.0864055°2
((29/48+13/12*%(8/5%0.0864055))))))+(((-3/4*1/0.0864055)))+29+1/golden ratio

Input interpretation:

1 5 1 (8
—[—+—[— 0.0354055]]+
0.0864055% 48 1215
T 29 3 1 1
}+— — 4+ 204 -
&

13 /8
—[—+—[— 0.0864055 ||+ - = "
0.08R40552 V48 1215 4 (0.0864055

# iz the golden ratio

Result:
137.417...

137.417...

16



This result is very near to the inverse of fine-structure constant 137,035

Alternative representations:
5 4 8 00864055 29 4 13 (8  0.0864055)

48 5 12 48 12 5 3 1
+ + - +20+ — =
0.0864055% 0.0864055° 0.0864055 4 i
0.691244 5 8.08617 29
3 5 12 48 5 12 48 1

20 - - + + —
0.0864055 4  [.08640552 (0.08640552 2 sin547)

& + 8 00864055 22 + 13 (8  0.0864055)
48 312 48 12«5 3

1
+ + - +29+ - =
0.0864055% 0.0864055° 0.0864055 4 ¢
0601244 5  BO8EIT 20

) 3 - 1 e 8 5412 48
0.0864055 4  2cos216°)  0.0864055°  0.08640552

& + 8 00864055 22 + 13 (8  0.0864055)

48 5 12 48 12 5 3 1
+ + - +29+ - =
0.0864055% 0.08640552 0.0864055 4 ¢
0.691244 5 8.08617 , 20
3 5.12 48 512 48 1

~ 0.0864055 4 " 0.0864055%  (.0RA4N552 B 2 sinibbd 9

(((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))+(((1/0.0864055"2
((29/48+13/12*(8/5%0.0864055))))))+(((-3/4*1/0.0864055)))+29+golden ratio™2

Input interpretation:

1 5 1 /8
—[—+—(— D.D854D55D+
0.0864055% 48 12 15
1 13 (8
—[— D.D854055D+—

o —— s +29 + q:'z
0.0864055% [43 1215

3
4 0.0864055

# iz the golden ratio

Result:
139.417...

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

17



Alternative representations:
5 , 800864055 20 13(8 - 0.0864055)

+29+¢2 =

48 5 12 L. 12 5 7 3
0.0864055% 0.0864055° 0.0864055 4

0601244 =5 898617 29

3 512 48 512 48

- + +
0.0B64055 4 0.0864055° 0.08640552

& 4 8 00864055 29 4 13 (8  0.0864055)

+(2 sin(54 =)°

48 ax12 48 12 <5 3 2
+ - +20 +4° =
0.08640552 0.08640552 0.0864055 4
: 0601244 = 5 898617 20
0 — 4 (-2cos(216 ) + — Hegopdie s N
0.0864055 4 0.0864055°  0.0864055°
L] 8 0.0864055 29 13(8 0.0854055)
e P B 2
48 312 48 12 < 3 2
+ - +29 +4" =
0.08640552 0.0864055% 0.0864055 4
0601244 5 898617 29
3 312 48 312 48

- + +
0.0B64055 4 0.0864055%  0.08640552

(((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))+(((1/0.0864055"2

+(-2 sin(666 =)°

((29/48+13/12*(8/5%0.0864055))))))+(((-3/4*1/0.0864055)))+1 1+4-+golden ratio2

Input interpretation:

1 5 1
—[—+—(— D.DE&4D55D+
0.0864055° \48 12 15

13 8
T R— (— ;e [— CI.CI854CI55D+ -
0.0864055% 148 1215

Result:
125.417...

3
4 0.0864055

Sl

# iz the golden ratio

125.417... 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 _ B-DOB64055 29  13(8 - 0.0864055)

+11+4+¢° =

48 5012 L 48 12 5 3 3
0.0B640557 0.0864055° 0.0864055 4

0.601244 _ 5 B8.08617 _ 20

3 512 48 5.12 48

- + +
0.0864055 4 0.0864055°  0.0864055°

18

+(2 sin(54 %))



3 + 8 00864055 29 + 13{8  0.0864055)

48 512 48 12 = 5 3 2
+ - +11+4+4" =
0.0864055° 0.0864055° 0.0864055 4
i 0601244 5 598617 29
1 P e R ) 0 T L L L S TR Lt
0.0864055 4 0.0864055%  0.0864055%
5 8 0.0884055 20 138  0.0864055)
AE * 512 AE ™ 12 =5 3 2
+ + - +11+4+4" =
0.0864055° 0.0864055° 0.0864055 4
: 0601244 = 5  B.O8617 A 29
L B 2 12 M (—2sin(666°)°

15 - - -
0.0864055 4 0.0864055°  0.0864055°

16%((((((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))+(((1/0.0864055°2
((29/48+13/12%(8/5%0.0864055))))))+(((-3/4*1/0.0864055))))))+Pi+golden ratio-1/2

Input interpretation:

1 5 1 (8

16 [— [— o [— D.DE&4G55D+
0.0864055° 48 12 15

1 29 13 [s

—[—+— o D.DEE4DSSD+—
0.0864055° \48 12

1 J 1
+ —_— —
5 4w+

3
4 0.0864055 2

# iz the golden ratio

Result:
1729.05...

1729.05...

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 (taxicab number)

Alternative representations:

5 B 00884055 29 138  0.0BG4055)

s g @ SmERE paem 3 1

48 aJx12 48 12«3

+ : R +ta+d——- =
[ 0.0864055% 0.0864055° 0.0864055 4] 2
0601244 =5 898617 20

1 T 3 512 4z 512 48
——+}T+2CDS[—]+15— - -

2 5 0.0864055 4  (0.0864055° (0.0864055°

19



5 , 8 00864055 20  13(8 0.0864055)
5 48 aJx12 48 12«3 3 1
: R +ta+d——- =
0.0864055% 0.0864055° 0.0864055 4 2
0601244 5 808617 20
3 512 48 512 48

1
——+r-2cos2l6%+16]- +
2 0.0864055 4  [.08640552

5 8 00864055 29 _ 13(3 0.0864055)
D 5 12 48 12 5 8 3 2
0.0864055° 0.0864055° 0.0864055 4
0.601244 5
X 3 5.12 48

+
0.0864055°

i'T+lIi'—5

808617
512

20
48

-

—

1
——+180c+2cns[ ]+15- +
2 5 0.0864055 4  (.08640552

Series representations:

+
0.0864055°

5 800864055 29  13(8 00864055
16 48 ax12 48 12 =3 3
+— +tr+ip— — =
0.0864055° 0.0864055° 0.0864055 4
1724.29 4i 1
i 1+2k
k=0
5 B 00864055 22 13(8  0.08A4055)
5 48 aJx12 48 12«3 3
= +tom+p— - =
0.0864055% 0.0864055° 0.0864055 4
o gk
1722.29 9
+ ¢+ Z‘[Ek}
k=1
k
5 , 8 00864055 29 13(8 0.0864055)
5 48 aJx12 48 12«3 3
= +tom+p— - =
0.0864055% 0.0864055° 0.0864055 4
ok 64 50%)
1724.29 -
+¢+L [3.?{}
k=0
k
Integral representations:
5 B 00864055 22 13(8  0.08A4055)
|5 43 3% 132 43 12 <3 3 l
+— +tr+p—— =
0.0864055% 0.0864055° 0.0864055 4 2
- 1
1724.29 +¢+EJ dt
o 1+£2

20
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5 8 0.08684055 29 138  0.0BG4055)
e e I e o T 3 1
5 48 3x12 +48 125 4 e PRy i
0.0864055% 0.0B640557 0.0864055 4 .
11 | E—
1724.29 + ¢ + 4 [ V1-£2 at
0
5 8 0.08/4055 29 138  0.0BG4055)
P I e T 3 1
6| 28 5.12 Pt 12§ i e S
0.0864055% 0.0864055% 0.0864055 4 2
] Sil‘l[“
1724.29 + ¢ + 2 [ :

0

S((((((1/0.0864055"2 ((5/48+(8/5*0.0864055)/12)))))*(((1/0.0864055"2
((29/48+13/12%(8/5%0.0864055))))))*(((-3/4%1/0.0864055))))))

Input interpretation:

1 5 1 (8
-[[— [— § [— a.as&mssm
D.DEMDS?Z 48 212 5

9 13,8 ¢ 3 1
[5_53540552 [tﬁ i 12 [E D'DEMDSSD] [_ 4 0.0864055 ]]

Result:
13582.35202070565305684624980730546763578662824246108752544 .,

13582.352020705...

From the formula of coefficients of the '5th order' mock theta function ¥(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*57(1/4)*sqrt(n))
for n = 263 and adding 34,  and the golden ratio conjugate, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(263/15)) / (2*5*(1/4)*sqrt(263)) +34+Pi+1/golden
ratio

21



Input:

e S—

|
263
Exp[fr\l = ] ;
Vg o ——————— + 34 +m+ —

2V + 263 2

Exact result:
e e |
y 263/15 @
£ \I/ 283 1
+—+ 34+
&

5

£

2

Decimal approximation:

13582.55507182406239058945354123977131538101027202659034118...

13582.55507182406...

Alternate forms:

I I oo

f— e
\r [l+"d'l-5l|' 1,}'2631'15.:1’
526

2
34+ ——— + i
1++5 2 ‘{'fg
eV 26315 7 +2V5 + 263 (34 +me+1)

itfv’_

22
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Series representations:

‘4"; exp[;r 263

15

1
% +3 +r+ - =
2V5 4 263
3 A {_El}k (263 - 7o) 25 o (-1 {_é}k (263 — z9)* z*
10}, v +3404 - .
= k=0
ki_1 - T
m‘mi[_l} {_z}k[253 Zg) Zp L5¥
k!
k=0
263 k& . L
A =50 { }k{ ~%0) 3 | & 1 {_z}k{qf’—zn} %o |
exp|r v 2o Z Z . f
k=0 o '
1yl ok =k
[lﬂipi[ 1y { z}k (263 —=zp)" =5 for not ((za eR and —co< zo < Ol
k=0
ﬁexp[n !21_6;]
" +3+m+- =
2V5 4 263
k [ |
arg(263 -x)py &, U (263 - x1* x [_E}k
10 exp[url—” .
2x ket
k=0
k koki 1
arg(263 - x) |y & (-1 (263 -x)° x {_E}k
340 ¢ exp(z‘ T { JJ
2 ko
k=0
k [ |
arg(263 -x)y & -1 (263 - x1° x {_E}k
]-DlIJ}TEXp[!Irl J] g
2m k!
k=0
263
' argig —x argl— -x
53'4¢EXP[IHI%J]EXP FEXP[I}T {2 } \I_
Fis

o (-1 {263 x}kxﬂk [_El}k o (1) [¢_x}kx—k{_%}k f
k=0 k! el k! /
arg(263 - x) |\ & (-1)* (263 - x)* x {_El}k
[1D¢Exp[zfrl 2m J],é, k!

forixeRandx =0

23



Ve exp[n [ ze2 ]
15 1 1 J_uz [ g(263 -2 12 m)]

+3M+m+- = (—

25 v 263 A

-1)2 [arg(263—zg 32 )
g

3 1 k -k
1 V12 largi2 63—z (2wl 112 |argi2 63—z {2 m)] w (=1 [_E}k (263 —zg)* =
of2) re

+
0 = !
1 yU2 [mugi263-2p 2 )] g 9 68—z (3
34D¢=(—] z ETES) zg W2 )
k|
1
@ (- l}k {—E }k (263 -z ]"llc Zak 1 41/2 |lau g2 63 =g W2 m))
+10¢x [—J
Eigi k1 Ey)

k(1 e e
12 Laigi263-20 /2 m) L [_z}k (263 - 20)" 20
0

+
k=0 .
lzlmg 2'53 z.:,]f{szJ 12|:1+|a1 63 —z.:,ll.'-:zmlll
5 ¢:Exp ;r( ] Ep
]
k
- [—l]' [ }k [263 ZI:I} Zak ( 1 Jlln'zlalgn:nﬂ—zuil,l":zmj
k=D k‘ ity

Y I P
12 |argid-zg M2 m)] v -1y [_2}.&: (#—Zo) Zo /!
= k! /

k=0

[1!3 r i =y {_El}k (263 — o) 25 ]
k

k!
=0

From which:

1/8(((sqrt(golden ratio) * exp(Pi*sqrt(263/15)) / (2*57(1/4)*sqrt(263)))))+34+e-
1/golden ratio

Input:

T 3

¢ L
§ 2V5 263

1
+34 +e - —
&

# iz the golden ratio
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Exact result:

s |
f\fzﬁa,-'w n &
263 ]
——+3d+e

16 V5 ¢

Decimal approximation:
1729.199678487424488200003989514752796177536037094820380775...

1729.199678487...

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 (taxicab number)

Alternate forms:

o
A [59_11?%“ A, || 5*_@ oV 263/15 7
2 16 \ 2630

\/ o [1 i V;'gll f\|'263.1'15 m
526 !

2
+e+

34 — -
1++5 16 V5

_16V5 V263 (1-346)+ 16 V5 « 263 e+ eV 263115 7 4312

16 V5 v 263 ¢

25



Series representations:

Vo exp[;r,ll 21—653 ]

+34+¢=—} =
[2‘3@{253 ]a .
-soi U2 ); [2:53-z.:.}*‘ % +z?zo¢i L5 =2): [2?3—Zn}k %" .
k=0 k! k=0 |
k=0 :

o 1F(-1), (B o) ¥ ) &, 1F(-1), @- 20 5

x|z 3, R 2, k!

k=0 ’ k=0
[ e [—l}k {_El}k [263—Zg}k Zak

for not ((zoeR and —es < zg < 0))

8G¢Z ki

‘«"Eexp[;r,ll 21—'553 ]

1
. +3 44— - =
[2 V5 v 263 ] 8 ¢
arg(263 - x) | o= (1) (263 —x)* x* {_é}k
-80 Exp[ur{ J] .
arg(263 — x) |y (—1F (263 — x)° x~* {_El }k
rosenfe 520 +
k=0
arg(263 —x) |y &, (- 1F @63 -xf x* (-2),
ncvcnfs 2520 +
2}1' k!
k=0
263
' argig — x arg|=— -x
53,-4 i) EXP[! T I%J] EXp|m exp[z T {21—1} \G

o, 1 (2 -xf ot (2] Vo 1Fo-nf b ()

k! k1 /

k=00 k=01

k ko k{1
arg[253—x}“ o (-1 (263 -x) x {_E}k]

80
v 2555

k=0
forixeRandx <=0
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ﬁexp[;r,ll 21—'553 ]

[2?‘:’5@]8

1 1 \-V2|ars263-20 12T 11 tar e(263—20 (2 )
434 46—~ = (_] o112 larsi26320)/ 2
i En

o {_El}k (263 — z0) zﬁk

s i 1/2 |arg{263-zg (2 1)) Er1..-2 [arg(263 =g (2 m)] Z .
Zo D k!
k=0
1 2 L/2 [arg(263 -2 W2 ) ; e
2?20¢(—] zul,lzlal.g'lizﬁﬂ 20 )2 m)]
g
1
] {_ l}k {_ E }k {253 T Zn}k ZD_k 1 1.'I2 lEI-lE'iEEE—zD :III'I:Z.IT:IJ
+8Df‘¢(—]
k=0 k! Zo

ki 1 R
zl,.'zlalngﬁz_zm,-‘znu w (-1} [_2}k (263 - zg)* 7

0
k!
k=0

+

263

]l.lzlalg 2’5‘3—3.;.]-":2:1:] 12 1+|sug{ -z.;,]uzml]
g

263 kL
w (-1)f { }k[ Zn} i) 1 12 |awmld—zg Y12 m)
k! (ZDJ

ki 1 ik ok
12 laugié—zg 2 m) = -1 [_z}k (¢ —Z0)" Zg /
o k! /

k=0
o (-1 (-2, 263 -20)" z5"

80
oo £ 2

sqrt(golden ratio) * exp(Pi*sqrt(263/15)) / (2*57(1/4)*sqrt(263))+521+199-2P1-1/2

Input:
263
Exp[ e ] 1
\G —7 = +adls 199—2n-5
245 y 263

# iz the golden ratio

Exact result:

‘,14' 263/15 1

263 1439
+ =
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Decimal approximation:
14258.01225987454311602586102425556716861159845464865926085...

14258.0122598745... (Ramanujan taxicab number)

Alternate forms:

—_—
1439 1 (5 +v5 ,‘,253”5 .
2 z‘q 2630

-2

VR
3784570 + 534 \{ 526(1+V5) V283157 _ 105201

5260

l'— PE—
[1 + '|_ {l"'ll 263/15 o
\l 526 !

1
+ 5 (1439 -4 m)

i

2V5

Series representations:

Vo exp[;r | 263

13

+521+199—2,¢_} -
2 V5 263 2
N _?1952[ I (-5), [zqﬁz_z,ﬂk =k +2hi 1f(-2), [2‘53-2-.3}* 2 _
= k=0 k!
/ - -1 [ }k [263 ZI:I} z,:,
5% exp HE?:‘D 2 >
o V(7] @-z0fzt) (e (1), @63-20)f %
3 = f 10} i
k=0 o

for not ([zpeR and -
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ﬁexp[n !21_6;]
+521+199 2 74—

2V5 + 263
w (-1 (263 -x) x* (- 7),

B |

argi263 -x
~|[-7195 exp(jﬂ g }JJ 3
2 ko
k=0
k koki 1
arg(263 - x) |y & (—1)° (263 —x)" x {_E}k
ED;rexp(:;r{ “ ~
2 Kt
k=0
263
! argig —x arg|— -x
534 Exp(ur {%J] EXp ;rexp[zn {2#} \,’;
.?T i

w (= 1]. {263 x}kx_k{_gl}k o (— ]_]. (¢ — x}k -k{_ }k

f

k=0 ki k=0 Kl
k k& { 1
arg(263 —x) 1y & (-1 (263 - x)" x {_E}k
10 EXp[!}T J] for (
2 '8l
k=0
Randx <0
I} 263
Vo exp[ ¥ i
. +521+199—2n—5=
245
N [ i ]—1!2 e {263 —zp )12 )] L2l B3 -z 12 m))
ZU A
1 \1/2 [argl263-zg Y42 1) .
7195 [_] zéln'z [z g2 63 —zg W2 m))
Eily)
o (=1 {—21 }k (263 — 201" 25" 1 VU2 larg(263-20 (2 1))
+20x [—J
k! by

k=0
kil ok
zl,.'z [alg‘{EEE—zDJI.'.:_EHH [—1} {_ 3 }k {253 Zn) Zp
D —
L]
Jan k!
1.'2[&15{263_501.'-:2:”] 1,2 1+lal 263 —zljl|-"inTI'I:|

53% explr ( J %
Zp

263 k
o (-1f { }k{ z.:.} zak ( 1 ]1."2 [argid-zp W2 m)]
1 o
k=0 k' ZCI
kl_1 Ty e
1/2 |argld—zg W2 m) o (1) {_2}5: (¢ —Zn)" Zq /

Ep
e k! /

s (-1F(-7), (263 -2 55* ]
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Note that:

((((((1/0.086405572 ((5/48+(8/5*0.0864055)/12)))))*(((1/0.08640552
((29/48+13/12%(8/5%0.0864055))))))*(((-3/4*1/0.0864055))))))+52 1+123+29+¢]

Input interpretation:

1 5 1 /8 1 29 138
—[[— [— + — [— D.DE&ALDSE]D[— [— + — [— D.D864D55]]]
48 12 \5 0.08640552 \48 12 \5

n.nsmnﬂssz

[—— —J]+521+ 123 +29+¢
4 (0.0864055

Result:
14258.1...

14258.1... (Ramanujan taxicab number)

Alternative representation:

[i + 8 D.DSEADSE}[[.E 4 13(8 008640551“ 3}}
48 512 48 12 5
0.0864055” (0.0864055% (4 - 0.0864055)|
] 8 0.0864055 (/29 13 (8 0.0864055))

[E+ 512 j[[ﬁ+ 12 5 j[ 3”

+521 +123 +29 + expiz) fo

0.0864055” (0.0864055% (4 - 0.0864055))

+5214+123+20+ ¢ =

Series representations:
[4_58 + g DS.DST:DSS}[{i_: i 13(8 102.08564055]}[_3}} @ 1
+521+123+29 +¢ = 142554 + }_‘ —
0.0864055% (0.08640557 (4 - 0.0864055)) i !

] 8 00864055 /29 13(8 - 0.0864055)) |
(3 - oty 2, 20 gy g
48 512 48 12 5

0.08640557 (0. 08640552 (4 - 0.0864055))

1ik
142554+1:15}_‘ 4
k=0

+521+123+20 4+ ¢ =

[3 L8 I:I.I:ISIS{ISS}[[.E 4 13 0.0864055]}[_3}}

i el H Ldxd +521+129 429 1 e =
0.08640557 (0.0864055% (4  0.0864055))
2 -1 +k)?
14255.4 + 3 Hi)
k1
k=0
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Now, we have that:

= 1 de(z) [6D 65 5 5
(e[S~ B+ L Lo 4 S [PD_2 5 5

With

Q=212

p=b/a

a=5,b=8,c=2,z0=n,D=2,Q*=(2V2)"2 and |V), = 1

[8/5%(2Pi) (((2/24-13/12+1/24-+1/8((25qrt2) 2))))*+(d/dz(2Pi)))) (((10/96-
65/48+5/96+5/32((2sqrt2)"2))))]

Input interpretation:

8 om(2 13,1 1o oy J[Em[lﬂ 65 5 N
5[”}[24 12+24+3[ ] "oz \o6 48 o6 [ ]J
Result:

2

15

Decimal approximation:
0.418879020478630098461685784437267051226289253250014100463...

0.4188790204...

From which:

L4%1/1073+sqrt] S¥[[8/5%(2Pi) (((2/24-13/12+1/24+1/8((2sqrt2)*2)))+((d/dz(2Pi))))

(((10/96-65/48+5/96+5/32((2sqrt2) 2))N)]]

Input interpretation:
-4 — 4

10°

2 13 1 1, [y 9@2m(10 65 5 5 -
"“5[ [2”‘[24 E+£+§[2u’2]]+ PP [ﬁ_ﬂﬁ’hﬁ""ﬁ[zﬁzln
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Decimal approximation:
1.618311470389444758781184308119175619982003625269461867120...

1.61831147038... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Property:
1 2

15 a transcendental number

-—— 4
250 415

Alternate forms:
L [mcn 15 - 3]
750

500x-v'15

250415

And:

55%1/[[8/5*(2Pi) (((2/24-13/12+1/24+1/8((2sqrt2)"2))))+((d/dz(2Pi))) (((10/96-
65/48+5/96+5/32((2sqrt2)2))))]]+4-1/2%0.618034

Input interpretation:
=55

1

: 7T
A—E+l+l[2‘~."2'|2}+r—k'?;”I [E—G—5+i+i[2‘~."2'|2}
24 12 24 8 : = oh 48 =l 3z %

E[E,ﬂ[

1
44 5 (-0.618034

Result:
134.993811...

134.993811... = 135 (Ramanujan taxicab number)
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55%1/[[8/5*(2Pi) (((2/24-13/12+1/24+1/8((2sqrt2)"2))))+((d/dz(2Pi))) (((10/96-
65/48+5/96+5/32((2sqrt2) 2))))]]+7-1/2*0.618034

Input interpretation:
55 ! .

B 2 13 .1 lyqg o2y, 0@m)fl0 65 5 5 12
2 i el et T PR D= 22 4= 2y
5[2“[24 12+24+s[2 2l itz (96 48+96+32[2 2))

1
7+ 2 (-0.618034)

Result:
137.993811...

137.993811... = 138 (Ramanujan taxicab number)

55%1/[[8/5*(2Pi) (((2/24-13/12+1/24+1/8((25qrt2)"2))))+((d/dz(2Pi))) (((10/96-
65/48+5/96+5/32((2sqrt2)2))))]]+47-7+0.618034

Input interpretation:
55

1

+
g 2 13 . 1 1 o2y, M2m) 10 65 . 5 5 o)
2 = —_— = 3 e L R 2= S 3
5[2#}[24 12+24+8[2 E]J'I+ S [96 4S+96+32[2 E'IJ'l

47 -7 +0.618034

Result:
171.92086...

171.92086... = 172 (Ramanujan taxicab number)

From:

A superfield constraint for N =2 — N =0 breaking - E. Dudas , S. Ferrara and A.
Sagnotti - arXiv:1707.03414v1 [hep-th] 11 Jul 2017
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6 Born—Infeld revisited

It is instructive to retrace the steps in [22], enforcing the quadratic constraint of eq. (1.8)
while also adding a Fayet-Ihopoulos term. The theory would thus immvolve, to begin with,
four parameters, the complex electric charge e., the scale m entering the supersymmetry
transformations and the constraint (1.8) and the Fayet-Iliopoulos coefficient £. On the
quadratic constraint, however, the Lagrangian reduces to

2

2

i

2

&F + 5D, (6.1)

L= 2

e F +

34



with e, = e; —ies as above, and it is Instructive to work out 1ts bosonic terms in detail. To

this end, one first solves for the auxiliary field F from

D? | 2F(F | m) %Fm, Fr %Fm, s g (6.2)
which gives
m 2D? 1 1 —\ 2 7 _
Fe—oll o1 - 5+ S B — — (FF) | + = F, P, (63
2 { \/ =l 4m? + B P S
The resulting Lagrangian in eq. (6.1), which now rcads
€1 = . &
L = —F.F =N
dm i 2
m esg 202 1 1 ( —\ 2 '
— — L T 3
2 !1 \/1 m2 = m2 Fu F 4m? # F) : (6:4)
1s then to be extremized with respect to DD, which gives
Em \/ 1 1 —\ 2
jp RGN N A (F-F) . 6.5
e \/;‘1 o o ¥ m2 4m4 &)
- 2¢3

As a result, the Lagrangian in eq. (6.1) can be finally cast in the form

2
1+L_@

)
2e;

= m eg
L = ——=ife f =
4m 2

: 5 soni o
n m €3 1 T £ !1 . \/1 il ig F,uv Fur _ L (F . F) (66)
1

2 262 n 4m?

The Maxwell kinetic term contained in this expression is not in conventional form. but this

can be recovered letting

[~

Fu — Fu c— (6.7)
which turns the Lagrangian into
ad = mes £2
E—ZFF—QII—Q—E%—II
2 ;
p 1 L 1 " I 4
+ 5 {1 —\/1+EF#,,FP —H(F-F)J . (6.8)

35



Here

(6.9)

and the four original parameters (m.eq, g, {) have thus combined into three independent

quantities: p, @ and the vacuum energy

m ey £2
&y = 5 1+ m = 1]
f ~ m e £2
£ = i F.F — 5 1 + 23 -1
2 :
+ ‘0_ Tl _ /1 + i F _lE_‘pV _ ]' ./F_l'fr\‘.zl
2 \_ V 2 oF 4p%\ / J
7 £
p° = meg 4/l + 2_6’%
E - EI g2 ! (69)
eay /1 + 7
M €9 &2 :
Ea = 5 1 + Qe% — 1] ; (6.10)

We have that, from

7 410" = 124/

36

(6.10)

—

=H
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the parameters are free, thence we put

m=1, 61:9, 62:10, §=12

p = = (6.9)

€09 1+fﬂ'

vt

10%sqrt(1+(1272)/(2*1072))

Input interpretation:
| 127
10,1+

Y 2 10°

Result:
2 JE

Decimal approximation:
13.11487704860400130468821999527200325585393263976757953973...

13.114877... =p°

9/(((10*sqrt(1+(12°2)/(2%10°2)))))

Input interpretation:

|
m,\;‘u%

Result:
9

2v43
Decimal approximation:
0.686243566496720998501127790450279240131891824173884975916...

0.686243566496... =0

Alternate form:
0443
B6
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m= 1, 61:9, €= 10, &: 12
10/2%* [sqrt(1-+(12°2)/(2%10°2))-1]

Input interpretation:
| 12

10 1
o +
V' 2x10?

2

Result:

[xr;fi_ ]
5 -1
5

Decimal approximation:

(6.10)

1.557438524302000652344109997636001627926966319883789769865...

1.5574385243...

Alternate form:
V43 -5

1H1A(((10/2* [sqrt(1+(1272)/(2%1072))-11))))-24%1/1073

Input interpretation:
1

1
i ~24x =3
|
1w | | 122
2 [ﬁ b 2 108 l]
Result:
122 1

125 [E ]
SR

Decimal approximation:

1.618079918016777814019117222090888979329275906660210542770...
1.618079918016... result that is a very good approximation to the value of the golden

ratio 1,618033988749...



Alternate forms:
2821 43

2250 © 18
2821 +125v43

2250
122 1

o B
125 /43 -5

Thence:

From

£
6 %c?'-j:?'.g_/

m=1, ¢,=9, e,=10, =12, 13.114877... =p>, 0.686243566496... =0

39
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(0.68624356/4)*6-10/2[sqrt( 1+(12°2)/(2*1072))-1]+(13.114877/2)*[ 1 -
sqrt((1+(1/13.114877)*8-1/(4*13.11487772)*6"2))]

Input interpretation:

0.68624356 10| | 124
—  wh-—|.]1+ ~1|+
N\ 2. 10°

4 2

13.114877
2

1
s |'1+ 8 — 6°
\ 13.114877 4.13.114877°

Result:
-2.1547506. ..

-2.1547506...

From which:

(((1/2%<((((0.68624356/4)*6-10/2[sqrt( 1+(12°2)/(2¥1072))-1]+(13.114877/2)*[ 1 -
sqrt((1+(1/13.114877)*8-1/(4*13.114877°2)*6"2) )5 w°3)/24)

Input interpretation:
—
[1 0.68624356 10 [ | 12 ]
= x(-1)| ——— xb -1
2 \

4 2 |V T2 102

1/24 (53 |
13.114877 | 1 2
—1- 1+ ——— % - ——————

2 \ 13.114877 4.13.114877%

Result:
1.618376...

1.618376... result that is a very good approximation to the value of the golden ratio
1,618033988749...

Thence:
rai { 1 1 2
PR S o Wy
Yegs /1 4 25_':; me 4m
For

m=1, ¢,=9, e,=10, £=12, 13.114877... =p>, 0.686243566496... =0
40



12/(2*10 * sqrt(1+(12°2)/(2%102)))*sqrt((1+1-1/4%9/2))

Input interpretation

‘jl+l—£ A

2 1D\(1+
1I:I

Result:
3 [73
2"V a3
Decimal approximation:

1.954422534116014820842628068262620987840438406211700050005...

Polar coordinates:
r=1.95442 rad , 8= ap-=
D =1.95442

From

QNFP + D? = m? |1 —

2%x/2+1.9544225172 = (1- 1/((sqrt(1+(12°2)/(2*10"2)))))

Input interpretation:
2x% +1.9544225 7 = 1 -

41



iizthe imaginary unit

Result:

5
2x° -1.95442 = 1 -

v 43

Plot:

Alternate forms:
2% -2.19193 =0

2x% - 1.95442 = 4—13 [43 -5 *JE']

1 —
2.(x~0.98854) (x + 0.98854) = — [43 _54/43 ]

Solutions:
x = —1.04688

x = 1.04688

1.04688

2%(1.04688)72+1.9544225i"2 = (1- 1/((sqrt(1-+(12°2)/(2%10°2)))))
2%(1.04688)"2+1.9544225i"2

Input interpretation:
2 -1.04688% + 1.9544225

iizthe imaginary unit
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Result:
0.2374929688

0.2374929688...

(1-1/((sqrt(1+(12°2)/2*10°2)))))

Input interpretation:
i

|
1+ 122
2 102

Result:
5

L=

V43
Decimal approximation:
0.237507148336976668332080232833023066520120195362350026759...

0.2375071483...

Alternate forms:
543
43

4—13 [43 -5 JE']
V43 -5
Va3

We have that:

A% = det (,-"VITM) —

e

For e=9, m=10, {=12

43
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1/4(81-+((10+12/(sqrt2))"2)) (81+((10-12/(sqrt2))*2))

Input:

1 12 12
—|81+|10+ — su[m-t
4 ) V2

Result:
35209

4

Decimal form:
8802.25

8802.25

1/5(((1/A(81+((10+12/(sqrt2))"2)) (8 1+((10-12/(sqrt2))"2)))))-29-Pi+1/golden ratio

Input:
11 12 42 12 42 1
— |- (81 + lC|+—_] [81+ 10 - — -29-mw+ -
5 \4 v 2 v 2 @
# iz the golden ratio
Result:

i _29+ 2—%3 [El+{ll:l—61,"?]2][81+[1D+51,"E]2]—;r

Decimal approximation:
1728.926441335160101609741943451086135233523139780430657041...

1728.92644133...

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 (taxicab number)

Property:
-29 + 2—:; [81 - [lD -6 MI'E]P'] [El - [ll:l +6 \E]z] - i -mis atranscendental number
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Alternate forms:

1
= 34519+1o\/§-2un]

34629
20

—"

1
EEC
P

-

34619 5
20 | 2

Expanded form:
34629 2

+
20 1+45

—"

Series representations:
[81+[10+%]E][81+[10—%]2] i
4.5 ¢

1
. S
—[[-2&?35%54?2‘;;13 o [2‘ 2k
k=0
ky_1 R
w0 (—1) [—E}k[ﬂ Zo)" 2 ] i

ED\-ZT.“[L -

k=0

o (-1 (-2), 2-20) %"

32181¢+/70 | [)L .

k=0
® (- 1 [— % }k (2= 20) 55

zowﬁ“[}_
]

k=0 k!

o @ GV (-5) @-20) 25
[zﬂwzg [& =
for not ((zpeR and -

45

4
II."
/

L



oo )or-fro- )
4.5 - —.?T+¢_

o (-1F2-xfx*(-7)
2 argid - x) 2 i S
_[[—20?36¢+54?2¢exp (,ﬂ—JJ - [Z .

2
k=0

206 fr M) [ § T

2x
k=01
= [_1}5: (2 _x}k ek [_ El}k ]4
+

arg(d - x 4
32181¢Exp4(m{g—}“ﬁ [Z

2II' e k!
_]_],k [E—x‘}k x—k [__1} 4
argid —x) g | 2 =k ;
marenfe 57
Ll e Vx 2, k! /
k=0
_1}k [E—x}kx {__1} 4
arg(2 —x) al o= o = .
20 4( {—“ fo
[ i S Vx % k1 '
k=0
Randx <0
2 2
[81+[1D+1—£]][81+[1D_%]] y
vz 2
-20 -7+ - =
4.5 &
( 1 J_z ees2-20 V2 —2-2jarg@-soNz )
L et
Z 0
1 wlaErgl2-zg W2 m) o~
[—2':' ?35¢+54?2¢(—] zé+lsug-:2 g W2
]
[ @ [_]_}k {_% }k (2 —Zn}k Zn_k - (i]z [2rgi2-zn ¥i2 m)
k=0 k! 2y
o o 2, A
242 |arg(2-zg Y2 )] ® (-1) {_E}E[E En) By
2q Z - ~
k=0 2
1 32 largi2-zg W2 r)) et
32 181'1;(—]2 z§+2 largi2—z {2 m)|
2g
o (-1 (-7) @-zot 5F )’ G
Z K +2D¢;r(z—]z
k=0 A 0
k(-1 ek ek
242 [mugl2-zq W2 m)] s <1y {_z}k[z Zal Eg /
- Z k! /
k=0
ki_1 Y R
20 ¢ i{_l} {_Z}k (2 -z )" %
k!
k=0
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(((((1/5(((1/4(81+((10+12/(sqrt2))2)) (8 1+((10-12/(sqrt2)) 2)))))-29-Pi+1/golden

ratio)))))"1/15

Input:
|

111 12 12 1
15|—[—[8]_+[l|:|+: ][El+[l|:|—: ]]—29—}r+—
y S '\4 V2 V2 ¢

Exact result:
|
1_;|' i -29+2—%:I [Sl+[lD—6\E]2][El+[IU+5E]z)—;r

Decimal approximation:

1.643810566352190390466617282272450054618902438169146807866...

2
1.64381056635... = {(2) == = 1.644934 ...

Property:
|
l‘flll_29+ % [su[m-ﬁﬁ]z][al+[1D+w?]2]+ i o

is a transcendental number

Alternate forms:

1{/ % (34619 + lD\E]—}T

[ 34620 2
]5| + -

V 20 1495

.'
1{[ %m@?-ﬁm

22.1' 15

47
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All 15th roots of 1/¢ - 29 + 1/20 (81 + (10 - 6 sqrt(2))*2) (81 + (10+ 6
sqrt(2))"2) - w:
|

& 11-_:}' i -29 +2_1|:;. (81+(10-62))(81+(10+6 2] )~ ~1.64381

(real, principal root)

|
R b 1"?| i -29 + 2—%:' [81 +[1CI— 5\({5]2] [81 +[1D + E'E]E]—”

=1.5017 +0.6686

J@ins 1‘3’ i 294 2_1D (81+(10-6y2 ) (81+(10+6y2 ) -

=1.0999 +1.2216;

|
i 1{-:‘|| i _29+2_%:| (81+(10-6+2))(81+(10+6y2]')-r ~0.5080+ 15634

iy li'l i G 2_%3 (81+(10-62])(81+(10+62])-x

=—0.17182 +1.63481

Series representations:

| [81+[1D+ %ﬁ[an[m- %]Z]

1
15"! -20-7+ - =
\ 4.5 P
3 1 k &
g e (=1 |-2) (2-2) =g
—— ||[20736 ¢ -5472¢ 70 |}’ [ 2}*“ +
22,!15 V5 o K
k 1 k _—k &
af & U (-3) -2 5
20z | 2 i +
k=0
k 1 k k4
af@ CUE(-2) @-20) 5
3218144/ 20 [sz: r e
k 1 k k&
of @ D8 (-3) @2-20F %))
20¢m ) 20 [é = ;'
B e i [—%L[E—z.;.}kza"‘ B
& Zo i ~1;15)
k=0 i

r not{[ZopeR and -
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[81+[ID+%]2][81+[10—%]2] " e
g B —rr+¢ _22;1515‘,@

1

o (-1F 2 -x)f x* [

2

1)

k!

TER——

2
T k=01

k!

20 exP‘*[,ﬂw“\Gz; [Z

z
8 k=0

o (1) (2-x) x

—k{_

1

2

R o L e

2
* k=0

] [_l}k (2 _x}k x* {

ke

zomexp“(,ﬂw”ﬁaf [E

2
2 k=00

2}T kq

g

k=0

i1 15}] forixeRandx <)

1 [81+{1D+%]z][81+[10—%]2]_Eg_n+l )
4.5 g

; i -2 |arg(2-zn W2 7)) z_z_z |atg(2-20)/(2 )]
92/15 135 0

bty

1 yl=rgi2—=p 2 m o
[ECI ?3511:—54?2'1:(—} zé+lalg'-:2 z (2 )
2

k? 2
=i
ki 1l e ke
242 |argl2-zg W2 m| = [_1]' {_Z}F: (2 Eol Eg
¥ 3 - ;
k=0 £

1 2 laugi2-zmpWi2ml o 5 Dz W2
32 181¢[—JZ zg o EeNEm

o (-1F (-1} @-=z0) 5° SR
24 +2D( ]z
k

I
4

o 1F(-2) @-z)f 55 Tam T

k' g EDlﬁ'}T [_JZ
k=0 b ZU

ki 1 U S
242 g2z 2 m) » (-1 {_Z}E (2 —zn) =g
“ 2 5
k=0

o {_]_}k _2 (2 — g, }k z—k
[‘IJ[z { z}kk! —

o
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Integral representation:

ity Dls)M-a=s)

=i o4y =5 d
(2xnl(-a)

5

1+z)" =

We take again the previous expression:

rlll 1) :l- -"I

f = mes £2
B = ZF-F - [ 1+ 2]
2 [y 1 F,, F* !
+ T = + B) it Bl gy

135*34— /J&“? — }7?{./

LW e O] iy

Iix)is the gamma function

Reiz) is the real partof =

|z is the absolute value of =

m=1, e, =135, e, =138, £=172, 183.945644 =p* 0.7339124589 =0

(F-F)=791,



m=1, e =135, e; =138, §=172

(6.9)

138*sqrt(1+(172°2)/(2*13872))

Input:

——
| 1722
138 [ 1+

N\ 2.138

Result:
24/ 8450

Decimal approximation:
183.0456441452202477241349614425794028359128831087364660235 ..

183.945644...

135/(((138*sqrt(1-+(17272)/(2*138"2)))))

Input:
135

|
| 1722
138,/ 1+ 172

Result:
135

2 B459

Decimal approximation:
0.733912458007812195376460434766172607211497780018413022658....

0.7339124589.....
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Alternate form:

135+ B450
16918
Now:
o H_F . ??i‘{gl_ o £2 1]
- FEF - Bl B
i P (1 - ’fl n LF Fuv _ 1 {F.F\.Q‘ (6.8)
sy T 40\ T/ | "

m=1, e, =135, e, =138, £=172, 183.945644 =p* 0.7339124589 =0

(F-F)=791,

( akia ) =812

(0.7339124589/4)*791-138/2[sqrt(1-+(172°2)/(2*13872))-1]+(183.945644/2)*[ 1 -
sqrt((1+(1/183.945644)%812-1/(4*183.945644°2)*79112))]

Input interpretation:

2
0.7339124589 138 | | 172
L ?91-—[\41 —l]+

¥
4 2 21382

183.045644 | 2
—|1- [1+ ———— «812- 1
2 \ 183.045644 4. 183.045644°

Result:
132.30880...

132.30880...
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(0.7339124589/4)*791-138/2[sqrt(1-+(17272)/(2*13872))-1]+(183.945644/2)*[ 1 -
sqrt((1+(1/183.945644)*812-1/(4*183.945644/2)*7912))]+5

Input interpretation:

——

0.7339124589 138 | | 1722

T T el — | |1+ 5
4 2 |y 2.138°

183.945644 | 2
—1- 1+ ———— -812- 5 x791° |45
2 \  183.945644 4. 183.945644

Result:
137.30880...

137.3088...

This result is very near to the inverse of fine-structure constant 137,035

(0.7339124589/4)*791-138/2[sqrt(1-+(17272)/(2*13872))-1]+(183.945644/2)*[ 1 -
sqrt((1+(1/183.945644)*812-1/(4*183.945644°2)*7912))]+7

Input interpretation:

2
0.7339124589 138 | | 172
— T x791-— ["ﬂ 1 - 1]

¥
4 2 2138°
183.045644 | 2
———|1- 1+ ———— .812- 5 %7917 |+7
2 \  183.945644 4. 183.945644
Result:
139.30880...

139.3088... result practically equal to the rest mass of Pion meson 139.57 MeV
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(0.7339124589/4)*791-138/2[sqrt(1-+(17272)/(2*13872))-1]+(183.945644/2)*[ 1 -
sqrt((1+(1/183.945644)*812-1/(4*183.945644°2)*791/2))]-7

Input interpretation:

——

0.7339124589 138 | | 1722

T T el — | |1+ 5
4 2 |y 2.138°

183.945644 | 2
—1- 1+ ———— -812- S x791° |-7
2 \  183.945644 4. 183.945644

Result:
125.30880...

125.3088... 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

Now, we analyze the following equation:

{f + 'm) Y — iV2DYA+ FAA _
A L — . (2.3)
D% + 2F (F + m)] e

For F=135, F=138,D=172, m=791, Y =6and 1 = 8
(((135+791)*36-1*sqrt2*172*48+138%64)) / ((172"2+2*138(135+791)))
Input:

(135 +791)+36-iv2 17248 + 138 « 64
1722 + 2138 (135 + 791)

iisthe imaginary unit

Result:
42168 -8256iv2

285 160

Decimal approximation:

0.1478748772618880628419133118249403843456305232150371721... -
0.04094454752052276870145441894752162763596300674397560419...
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Polar coordinates:
r = 0.153439 (radi
0.153439

f = -15.4767"

'

Alternate fOl’IES:
3(1757-344iV 2)
35 645
5271 1032iv2
35645 35645
5271-1032iv2
35 645

Minimal polynomial:
1270566025 x* — 375 760500 x + 20913489

21%1/((((((135+791)*36-1*sqrt2*172*48+138*64)) /
((17272+2*138(135+791))))))+1/golden ratio

Input:
1 1
21 - + =
(1354791136 v 2 172 48413864 ¢
1722 421381354791}

iizthe imaginary unit

# iz the golden ratio

Result:
1 G O88360

L1 —
¢ 42168 -8256iv2

Decimal approximation:

132.517749698943379800762277446784670882504116244237464560... +
36.5212419975502808766181507218225864113032403221358363044. . &

Polar coordinates:

r = 137.458 (radius), &= 15.4079"

3

137.458

This result is very near to the inverse of fine-structure constant 137,035
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Alternate forms:
873471989 +171666320iv2 +3323721+5

6647 442

438307855 85833 160iv2
+
3323721 3323721

+

1
P

B73471989 + \/5 (-11776683047651119 +228228381110688:v 10}

6647442

Minimal polynomial:
11047121285841 x* -5806 354385502138 x° + 1173871680970551 979 x° —

107989112 788086355722 x + 3821203 216766910151201

Series representations:
21 1
¥ ot + T
1135+?§‘1]36—i|:v'2 172 48]+138 & i)

172242 138(1354791)

249515
¢ (-1 (-L) @-zg gk
o "2k
~1757+ 344 iV )" %
for not ((zpeR and —os = 29 = 0))
21 1
— + = ==
(1354791)36-i [V 2 172 48)+138 64 ¢
172242 128(1354791)
249515
¢ -1k 2o kL)
o | BIE{2 =) gl | 2k
—1'?5?+3441E1{p[}rﬂl e J}G o =
for Randx <0
21 1 1
— +—=—+
(135+791)36-i [V 2 172 48]+138 64 @ g
172242 138(135+791)
5988360
| ; L ~fk
49168 — 8256 ; [_1 ]1.-2 largi2-zg 2 m) zﬂl,-'211+[mgl:2—z|:|1-'-:2 i ZL. "”k':'g ]kkflz'znlkzn

)
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21 1/((((((135+791)*36-i*sqrt2*172*48+138%64)) /
((17272+2*138(135+791))))))+golden ratio”2

Input:
1 2

21 = + b
(1354791364 2 © 17248413864

1722 42138 (135+791)

iizthe imaginary unit

# iz the golden ratio

Result:
" 5988360
+

42168 - 8256iv2

Decimal approximation:
134.517740698043379800762277446784670882504116244237464560... +
36.5212419975502898766181507218225864113032403221358363944. .. ;

Polar coordinates:
r=139.387 radius), #=15.1895°

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

Alternate forms:
1773533746 + 343332640iv 2 + 66474425

13294884

, 438397855 85833160:iv2
3323721 > 3323721

, 249515
¢ + —
3442 +1757

Minimal polynomial:
11047121285841 x* —-5894 731355788866 x° + 1208974938 194424 991 x° -
112754629 272475736 206 x +4 042013 556655989661 121

Expanded form:
3 +5 50988 360

-y —

+ —
2 2  42168-8256iv2
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Series representations:
21

2
= +é =
-:135+'?‘.C-‘1]36—J'|:\l'2 172 48]+138 it}
172242 138(1354791)
5 249515
- L —k
w CUE5) 220
~1757 + 344 iV z, XH =
for not ((zpeR and —eo = zg = 0

21 .
proe g =
(1354791)36-i (V2 172 - 48)+138 - 64
172242 138(135+791)
F 249515
ek (L)
_ o | argi2-xi T 21k
l?5'?+34—41&xp[}r,ﬂl i J}GLH =
for(cxe Randx <0

21

(1354791)36-i [v'2 172 48)+138 64

172242 138(1354791)
S O88 360

) . : : -1 —1—] 2z I 2k
g VIlargiZ-zpWi2mi] 12 (1+[angl2-=n 2 7)) oo 1 I: 2l 750" "0
42168 — 8256 ; [ ] Z pI T

21*T/((((((135+791)*36-1*sqrt2*172*48+138%64)) /
((17272+2*138(135+791))))))-11 - 1/golden ratio

Input:
1 1
21 = -11- -
(1354701364 2 «172-484138-64 fir]
1722 +2-138(135+791)
iisthe imaginary unit
#is the golden ratio
Result:
G O88360
-— =11+ —;
& 42168 - 8256+ 2

Decimal approximation:

120.281681721443590104353103778053394647063497884625938836... +
36.5212419975502808766181507218225864113032403221358363044. . &
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Polar coordinates:

r = 125.704 (radius), @ =16.8899° (angle

125.704 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:
806997569 + 171666320iv2 -3323721+5

6647 442
1 401836924 85833160:iv2
é 3323721 T T 3323721
1 249515 ;
--11+
& 34442 + 1757

-+

Minimal polynomial:
11047121285841 x* — 5364469534 068498 x° + 1006309322176992 439 x° —
86200 396 999 182593542 x + 2853093 373810458063 881

Series representations:

21 11 1
(135+791)36-i (V2 172 - 48]+138 - 64 ¢
172242 - 138(1354791)
1 249515
Ea e (L K ok
e -1 ﬂ—a]ktz-z.;._ k4
~1757 + 344 i V zg Z‘H =
for not ((zoeR and —ee- = 0))
21 1
— ~11--=
(1354791)36-i (¥ 2 172 48)+138 - 64 #
172242 - 138(1354791)
1 240515
L K 2-xf xk (L)
(=1 {2-x)™ x -=
_ o | 2rEf2-x) L 2k
1?5?+3441E1cp[;rﬂl L J}G T -
for R and 0
21 1 1
= -11--=-11--+
(1354701)36-i (V2 172 484138 - 64 & i
172242 138(135+791)
GO8B 360

. , : : 1R (-1 (g 25K
gy ValagiZ-zpWi2m)] 1/2(1+|argi2-zn {2 7))y xoe 1 l: 2500 %
42 158—82551[20] % i X
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From:

2 — 1 1 i o oty T ; & =
lD‘+2F(F+mJ—3FPE,F“”—éFqu"”’—'.231_1.'5"’('7‘#&!—2-2,\5-“()P)‘+ZEIZ Z

= (F+m)vd — iv2¢(D + ia®™F A + FAX.
( p

For

<J“EJFPE,> _ 9

F=135 F=138,D=172, m=791, ¥ = 6 and A = 8, we obtain:

(135+791)%36-i*sqrt2*6(172-+i*9)8+138*64

Input:
(135+791) =36 -iy 2 ~6(172 +i=9)~8+ 13864

Exact result:
42 168 +(432 - 8256 i)y 2

Decimal approximation:

42778.9402589451770610823295288585895699420982501628415676...
11675.7471700522727229067421070752673366712110031120832921. ..

Polar coordinates:
r*44343? Iaciil
443437

A= -15.266°

)

Alternate forms:
24[1?5?+ (18 - 344 1)y 2 ]

~24i(1757i+(344 + 18V 2 |
Minimal polynomial:

x' - 168672 x° + 10940740992 x* - 322853 396576 256 x +
3663944241 108553728

60

(2.5)

iizthe imaginary unit



sqrt((((135+791)*36-1*sqrt2*6(172+1*9)8+138*64))) - 76 + golden ratio

Input:

|
\([135+?91} 36-iy 2 ~6(172+i%9)x8+138 64 —76 +¢

iizthe imaginary unit

# iz the golden ratio

Exact result:

|'
¢— 76+ \( 42168 +(432 - 8256 !]‘\G

Decimal approximation:

134.331482577916897623999106386387693061362325656568153849... -
27.9707590715318357153253213572442425781931173813346658711...

Alternate forms:

¢-?5+2\{|-51[1?5?H[344+ 18115]

.'
-?5+.J42 168 + (432 8256y 2 + % [1+\E]

:—EL [-151 45 +4 \fﬁ [1?5?+ (18 - 344mf?] ]

Minimal polynomial:

x'® £ 1208 x'° + 346676 x'* —~ 115576 608 x'* - 65522373478 x*? +
3470130909400 x'' +5110426217831920 x' —-5391 769 084098 744 x° -
240941 606 544823322909 x* + 1063530 850072133 771928 x" +
7350544 784 245 025 267 163 760 x° — 248008063 268 748510137121 016 x° -
133003829 033117584 189840197478 x™ +
10207582 510085013596 119 294 083 936 x° +
932043793 368 646 797512487391 971 572 x° —
138 735865 948 840903501 100014 118 326 040 x +
4616372529171231109523 019237 787501441

Expanded form:

151 v5 |
= +\f42153+[432-3255m/5
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Series representations:

\/[135+?91}35-1[E 6(172+i9)8)+138 - 64 ~ 76+ =

1

.'
_76 + ¢ + \142 167 —48i(172+9 )42 i[ 2 ][42 1»5?-481[1?2+fa;=nn,/5rc
k=0

\/[135+?91}3ﬁ-1[u’5 ﬁ[1?2+19}a}+ Tl s B B e B s

o (1 (-2) (42167 -48:172+99V2 )"

.'
\/42 167 — 48 (172 + 9:}\5 L
k=0 k!

\/[135+?91}36-1[E5[1?2+19}s]+138 64 — 76+ =

LB 13 [_ El }k (42168 -48:(172+9 a2 —E-'D}k wF

—?5+¢+\'{2_DZ‘ P

—+

Input interpretation:
134.331482577916897 + i~ (-27.970759071531835)

Result:

134.331482577916897... -
27.970759071531835... &

Polar coordinates:
r = 137.212647283764886 (radius), & =-11.762170759128570° (angle
137.212647283764886

iizthe imaginary unit

This result is very near to the inverse of fine-structure constant 137,035

Possible closed forms:
388290 2% - 3156623 [ 0417 1137 3873 ;TJ
+i|- a2

1601 -

+
44 4n 44
134.3314825779168991886029767 — 27.97075907153183446266001440 ;
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388290 x% —~3156623 158849504ix

1601 = ~ 17841515
134.3314825779168991886029767 — 27.97075907153183451482321348

388290 +° - 3156623
1601

i f 551x° -3734x° - 10658 x + 2007 near x = 8.90337 =

134.3314825770168991886920767 — 27.97075007153183876528510341 «

sqrt((((135+791)*36-1*sqrt2*6(172+1*%9)8+138*64))) - 76 + Pi + 1/golden ratio

Input:

|
1
\f'[135+?91} 36-iv 2 «6(172 46498413864 - 76 +m+—
fir}

iizthe imaginary unit

# iz the golden ratio

Exact result:
1 "
- —76+ \(42 168 + (432 —82551}\/5 4

Decimal approximation:
136.473075231506690862461749759667195945559405055943259670. .. -

27.9707590715318357153253213572442425781931173813346658711 ... «

Input interpretation:
136.473075231506690862461749769667195945559495055943259670 +

(—27.9707590715318357153253213572442425781931173813346658711)

I
iizthe imaginary unit

Result:
136.47307523150669086246174976966719594555949505594325967... -

27.9707590715318357153253213572442425781931173813346658711... ¢

Polar coordinates:
r = 139.3099552299901246681571343365965506406271069522996953127 (radiu

f=-11.5826196186533517274809410373457047541531860383565244065°

anale
111

139.30995522... result practically equal to the rest mass of Pion meson 139.57 MeV
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Property:

|'
1
-76 + \f 42168 +(432 - 8256 z}ﬁ + ; +mis atranscendental number

Alternate forms:

i -?5+2\(|-51[1?5?1+[344+ 13:-}\/5] s

+

|'
—?6+\f42 168 +[432—82551}1¢G - PN

:
1+ [-?5 +2 \I —6i(1757i+(344 +18)V2 ) +;r]¢

&

Series representations:

1
\/[135+?91+35-1[E5[1?2+19}s]+138 64 ~76+n+ =

1

1 w 1
-76 + ; +}T+\/42 167 -48i(172+95+ 2 }_‘[ 2 ]{42 167-48¢(172+90ny 2
k=0

k 3

1 1
\/[135+?91}35-1[E 5[1?2+19}a}+ 138 - 64 — 76 A e PG

[ w (-1 (-1) (42167 -48i(172+9nV2)*
J4215?—481[1?2+91}E 3 2k
k=0 k!

1
\/[135+?91}36—1{\G6[1?2+19}S]+138 64 ~76+r+ > =

1 o (-1 (-1) (42168-48:(172+99V2 —50) 5°
-76+—- +m+y 2 :,L
¢ k!

k=01

sqrt((((135+791)*36-i*sqrt2*6(172+i*9)8+138*64))) - 76 - 11 + 1/golden ratio

Input:

|
1
\([135+?91} 36-iy 2 6172 +i-9)~ 8+ 138 64 -76-11+
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iizthe imaginary unit
# iz the golden ratio

Exact result:

f
1
- —-87+ \142158+[432—82551}*q'2
o

Decimal approximation:
122.3314825779168976230999106386387693061362325656568153840. .. -
27.9707590715318357153253213572442425781931173813346658711. . i

Input interpretation:
122.331482577916897623999106386387693061362325656568153849 +
i+ (—27.9707590715318357153253213572442425781931173813346658711)

iizthe imaginary unit

Result:
122.33148257791689762390010638638760306136232565656068153840_ . -
27.0707500715318357153253213572442425781031173813346658711. &

Polar coordinates:
r = 125.488465576517602683332238328224217191360265342459825980 (radius
§=-12.8791309301633948610443573576222302770012121876264002912¢

ole

3

125.4884655... 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 [ ==
e —8?+24—61[1?5?1+[344+18:}w,"2]
&

2
1+v5

:
-3?+\(42 168 + (432 - 82567y 2 +

.'
1+ [—8?+ 2\/ —6i(1757i+(344 + 18V 2) ]¢=

&
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Minimal polynomial:

x'® + 1400 x*° + 581396 x'* — 38102400 x'* - 78021964582 x*? _
7009911998600 x'' + 4896762418 955920 x'” + 608911425 815805000 x° —
208125114 950840552381 x® - 21024829 632030485 104200 x” +
6499 087 370545 245487 041424 x° + 261009074 041 134820576 622 600 x° -
132329443 147684 294901 286 606 982 x™* +
3716622 609687606981 270942868 800 x° +
1182573 387274351 073036 068 558 362 164 x° -
112891336 700223 187 140006 648 129 183800 x +
3100597 130804 053 943 766 635 399 215593 889

Series representations:

\/[135+?91}3ﬁ-1[«ﬁ5[1?2+19}s]+138 64 —76-11+

|

[ w g 1
T o \42167-48:(172+942 L[ 2 ][42 16?—48:[1?2+9:1\E]*
i

k=0

' — 1 1
(135 +791)36 -i[y 2 6(172+i9)8|+138 64 —76-11+—- = 87+ - +
¢ &

[ w (-1 (-1) (42167-48i(172+9nV2)*
.J4215?-48:[1?2+9nﬁ 3 3

k=0

k!

— 1
\/[1354,?91}35_,[42 6[1?2+19}E]+138 64 -?5-11+; -

| — & CLF(-1) (42168-48:(172+99 V2 - o) zg*
—87 +— +v 2 2‘
¢ k=0

k!

From:

Two—Field Born-Infeld with Diverse Dualities
S. Ferrara, A. Sagnotti and A. Yeranyan - arXiv:1602.04566v3 [hep-th] 8 Jul 2016
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In addressing generalized duahties, it 1s convenient to rely on “master actions” that combine
the dynamical curvature F,g and the auxiliary field V.5 with their complex conjugates. For
the one-field systems of interest in this section, these are built integrating over space time

the Lagrangians

L=—(¢+0) —2h(F-V+F-V) + I (v + )+ E(v, 7). (2.12)

bal -

These rest on generic Lorentz—invanant mteraction terms E—'(u. 7)., and extend slightly the
result of the second paper in [39], since they also involve the duality-invariant scalar “lapse
function” h.(a.), which will prove very useful in the following. The Bl action 1s a special case,

and 1s recovered if

1 +a
AL ==k
B V2 (2.14)
1 —a

From:

Ty
I

(f;‘:—l—a — 2h (F-V—l—?-?} + h2 (¢ + ?]—]—E(v, r_x) ;

(3

o] —

774107 = 14/
537"".?3 :?3_/

Jis b dae e et o

p=6 ¢=8 F=9;, F=10; V=12; V =135, v =138; v = 172

l +a
1 - a)®’
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For a = 3, we obtain:

23 ((143)/(1-3)2)

sqrt2/(1-3)

Input:
vz

1-3

Result:
1

V2

Decimal approximation:
-0.70710678118654752440084436210484903928483593768847403658...

-0.7071067811...

— (¢+¢) — 2R (F-V+F-V) + (v + P)+ E(v, D) .

I~
[|
[l

Forp=6; ¢ =8, F=9; F=10; V=12; V =135; v=138; v =172

1/2 (8+6)-2%(-0.7071067811)*(9*12+10*135)+(-
0.7071067811)*2%(138+172)+6*(138,172)

Input interpretation:

1

5@+ 6) -2+ (-0.7071067811)(9 » 12 + 10 » 135) +
(-0.7071067811)° (138 + 172) + 6 (138, 172
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Result:
{3051.92, 3255.92)

Difference:
3255.92 - 3051.92 = 204

Ratio:
3051.92

3255.92
0.937345

= 0.937345

Note that:
(0.937345)"1/128

Input interpretation:
% 0.937345

Result:
0.99940463. .

0.99949463... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™3
\/g =1- e’z”‘/g = (0.9991104684
-@p+1 1+—e_3wg
143 (p54\/5_3 -1 1o
e—4m/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Total:
3051.92 + 3255.92 = 6307.85

Vector length:
4462.65
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Normalized vector:
(0.683881, 0.729594)

Angles between vector and coordinate axes:
|: 46.8523° 43.1477°

Polar coordinates:

4462.65

# = 46.8523°

L]

3%(((1/2 (8+6)-2%(-0.70710678 1 1)*(9* 12+10%135)-+(-
0.7071067811)2*(138+172)+6%(138,172))))+610+5+1/golden ratio

Input interpretation:
1
3 [5 (8 +6) ~ 2(~0.7071067811) (9 x 12 + 10 ~ 135) +

1
(-0.7071067811)" (138 + 172) + 6 {138, l?EJJ+ 610+5+ :p

Result:
(9771.39, 10383.4

Difference:
103834 -9771.39 =612

Ratio:
0771.39

10383.4
0.94106

= 0.94106

Note that:
(0.94106)*1/64

Input:
a4
y 0.94106
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Result:
0.99905126. ..

0.99905126... 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 = ¢

Total:
0771.39 + 103834 = 201548

Vector length:
14258.1

Normalized vector:
(0.68532, 0.728242)

Angles between vector and coordinate axes:
|: 46.7393° ertical: 43.2607°

Polar coordinates:
r = 14258.1 (radius), &= 46.7393°

14258.1 = 14258 (Ramanujan taxicab number)
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1/4(((1/2 (8+6)-2%(-0.7071067811)*(9*12+10*135)+(-
0.7071067811)2*(138+172)+6*(138,172))))-18*4-golden ratio”2

Input interpretation:

11
ﬂithm-z (—0.7071067811) (9 » 12 + 10 « 135) +

(-0.7071067811) (138 + 172) + 6 {138, 1?21] ~18x4 —¢°

# iz the golden ratio

Result:
{688.363, 739.363)

Difference:
730.363 - 688.363 =51

Ratio:

688.363
= 0.931022
739.363

0.931022
Note that:
(0.931022)"1/128

Input interpretation:
"% 0.931022

Result:
0.99944178. ..

0.99944178... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e v e ™
\/g =1- e_z”‘/g ~0.9991104684
5 54[c3 ek I 65_3”‘/E
1+ ¢\/5_—1 14—
e—47r\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Total:
B688.363 + 730,363 = 1427.73

Vector length:
1010.2

Normalized vector:
(0.681414, 0.731899)

Angles between vector and coordinate axes:
|- 47.0458° 42,9542+

Polar coordinates:
r=1010.2 0 d =47.0458=

L]

1010.2 = 1010 (Ramanujan taxicab number)
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Conclusions

Note that:
go2 =/ (1+V2).
Hence
64922 = &V _ 449766 VR ...,
649528 = 40066~ VR 4 ...
so that
6402 4 go2t) = VIR D4 4 ABT9e VR L oo = BAJ(L + VD)2 & (L —/3) 2]
Hence _
e™V2% = 2508951.9982. .. .
Thence:
B4got — 4096e V2 1 ...
And
422 b g 2 =™ B 9 A2 VR v =L VDR & L —vE1Y

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal
of Mathematics, XLV, 1914, 350 — 372)
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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:

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

_‘18_|_...

n ?

1 = ag=

ks

_bg

or
gn =a—bgiM 4.
But we know that
64e~ Vg2t = 1 — e VT 4 276V ..
64g2% = ™™ — 24 4 2767V — ...

64a — 6abg 2 4o = V™ _ 244 FT6TVE ...,
64a — 4096be~"V" ... = ¢V _ 924 4 976"V _ ...
that is
€™V — (64a + 24) — (4096b 4 276)e V"™ L ... (13)

Similarly, if
oy S VL R

then

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

From (13) and (14) we can find whether ¢™V™ 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,

gog =4/ l:l + \/E}
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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 *.,"'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 = ¢

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/d, 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.

79



Acknowledgments

We would like to thank Professor Augusto Sagnotti theoretical physicist at Scuola
Normale Superiore (Pisa — Italy) for his very useful explanations and his availability.

References

Sub-critical Closed String Field Theory in D Less Than 26 - Michio Kaku -
arXiv:hep-th/9311173v1 29 Nov 1993

A superfield constraint for N =2 — N =0 breaking - E. Dudas , S. Ferrara and A.
Sagnotti - arXiv:1707.03414v1 [hep-th] 11 Jul 2017

Two-Field Born—Infeld with Diverse Dualities
S. Ferrara, A. Sagnotti and A. Yeranyan - arXiv:1602.04566v3 [hep-th] 8 Jul 2016

80



