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Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions applied to some sectors of String Theory and Particle Physics. We have
therefore described new possible mathematical connections.
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We have that:

For d = 6, we obtain:
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Input:
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Geometric figure:

line

Implicit plot:
¥

Alternate forms:
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5
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Real solution:
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Solution:

Yo

Integer solution:
x=6n, y=5n, nekZ

Partial derivatives:
25z 5
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Input:
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£ is the set of integers



Result:

Thence, we have ¢ =5 and ¢ =6

(¢ = -1)
(6 = +1)
. — [ d-2 (3 ,  10—d
T NEE—p \2® T a2 %)
_ Gy
- \.*2((5—1] 2

(((6-2)/2(6-1)))N)) /2 * (3/2%6-(10-6)/(6-2))

Input:

[ 6-2 (3 10-6
\ql 2(6-1) [5 ) ﬁ]
Result:

(2
Vs

Decimal approximation:

5.059644256269406931198220671092340653951288222020346022072.

5.059644256269..... = O,

(6.7)

(6.8)



Alternate form:
v 10 8
5

((10-6)/(2(6-1))/2%(1/2%6+3)

Input:

Decimal approximation:
3.794733192202055198398672253319262240463466167190260192229...

3.7947331922.... = dy

Alternate form:
V10 6
5

From the sum of the two results, we obtain:

((((((6-2)/2(6-D)N)" /2 * (3/2*6-(10-6)/(6-2)))) + ((((10-6)/(2(6-
D)M/2%(1/2%6+3)))

Input:

| 6-2 (3 10-5} | 16-6 1. 3]
\,'2[5-11 [2 " 5-2 +‘H|2[5-“ [2 ¥
Result:

14 2

V5

Decimal approximation:
8.854377448471462129596901924411611894414754390110607115201...
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8.85437744847....

Alternate form:
1410
5

From the product:

((((((6-2)/2(6-D)N)"1/2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
1)) 1/2%(1/2%6+3)))

Input:

[ 6-2 3 10-6 [ 10-6 1

| [— 6 - ] | [— 6+3
\26-1) \2 6-2 /)|y 26-1) (2

Exact result:
9_!5
5

Decimal form:
19.2

19.2

And:

2*[((((((6-2)/(2(6-1)))"1/2 * (3/2%6~(10-6)/(6-2)))) * ((((10-6)/(2(6-
D)AL2*(12%6+43)N)]2 + 47-Pit(((sqrt5+1)/2))

where 47 1s a Lucas number

Input:
|7 |7 2
| 6-2 3 10-6 [ 10-6 (1 | 5 8
| [— - ] | [— |5+3] +4'?—fr+—[*.,|'5 +l]
‘uE[ﬁ—l} 2 -2 ‘uE[lﬁ—lL 2 2
Result:
19607 —

+%[l+’q‘|5]—ﬂ'

25



Decimal approximation:
782.7564413351601016097419434510861352335231397804306570411...

782.75644.... result practically equal to the rest mass of Omega meson 782.65

Property:
19607
+

25

[1 +4 5 ] —mis atranscendental number

[

Alternate forms:
1
= [39239+ 254/ 5 —5CIfr]

39239 +5
50 @ 2

%[3923%25@]-

i

Series representations:

g[[ fm(iﬂ] fﬁ[:ﬁ-1“-5}]14?_”@[@1]:

Y 26-1 12 y 26-1) 6-2
3923 2
RS
— — 2
5 [ 10-6 (E 3] | 6-2 [3 6 10—5} 55 }\E A
V26-n 27 26-n 2 "2 )| =l
vk 3
929 1 o [ [zL
=0 —}T+— Z‘
— — 2
§ [ 10-6 (E 3] | 6-2 [3 5] 10—5} 3 }\E A
ya26-b 27 2z6-n 2 "6-2)| " i A
SEaYS EfoRes,_ 1,47 1(-; -s)T(s)
-+ 2
50 4

[tly i5 the Pochhammer

&l

symbo

5 the |.'| norm |.1| '.'."L‘I-: cient

e factorial function

(rsing ractoria



)15 the gamma fur

Kes f is a complex re
=

ZXLCCC6-2)/2(6-D)))M /2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
D) L2%(1/2%6+3)))]"2-2Pi-3

where 3 is a Fibonacci/Lucas number

Input:
|7 |7 2
| §-8 3 10-6y|| | 10-6 (1
2 | (— G- ] | [— 5+3] —2x-3
‘12[5—1} 2 6-2 \42[5—11 2
Result:
18357
25 T

Decimal approximation:
727.9968146928204135230747132334409942316056612012497883580...

727.996814692... ~ 728 = 9> — | that is the following Ramanujan cube:

O/J*/LJ}J:_?‘.E_/

Property:
18357

25

—2misatranscendental number

Alternate form:
1

— (18357 -50m
25

Series representations:

Ii Ii 2

| 10-6 (6 | 22 (3%6 106 18357 & (-1
21| [—+3] | [ ~ ] ~2x-3= -8 )

\ 26-1) \2 y26-1 2 6-2 25 S142k

=0

rebiomn
sidue



2
{_ﬂ;_g_ 6 f_EiE?_ 3.6 10-6
2 ( 3] | [ 3 ] _2.?T—3:
‘12['5 1) \2 y26-nl 2  6-2
18357 &, B(-1f 1195712k 5142k _ 4 a391+2k)
+

25 1+2k
k=0

2
2|1D5(§3J|52( 10—6}23_
V26-n 27 26-n 2 "2 )| 70T
18357 P 1

1
4I( l+2k 1+4k 3+4k]

Integral representations:
— — 2
[ 10-6 (6 [ 6-2 (3«6 10-6
21].] [—+3J | [ 5 ] -2x-3=
Y 26-1) (2 y26-1)\ 2 6-2

18357 1
= -EJ v1i-¢ at
i

|7 |7 2

[ 10-6 B [ 6-2 36 10-64

i o 2 e
142[5—1}2 142[6—11 2 6-2
ISSSTJ

|7 |7 2
[ 10-6 6 | 6-2 3.6 10-6
e R e L P
112[5—1} 2 \12[6—1} 2 -2
18357 w1
_4w[
25 o0 1+t2

dt

987+ 13+2*[((((((6-2)/2(6-D)))H /2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
1)) 1/2%(1/2%6+3)))]"2-2Pi-3

where 987 and 13 are Fibonacci numbers

Input:
TR 2

087 | §-2 (3 11:1-5] | 10-6

+13+2(| | 2 [— 5+3] _2x-3

\ 2¢6-1 12 6-2 \12[6 1)

Result:
43357

25 7



Decimal approximation:

1727.906814602820413523074713233440904231605661201249788358...

1727.9968146...

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
43357

25

Alternate form:
1
e 43357 -50m

Series representations:

\ 2(6-1) 12

[ 10-6 6
987 + 13 + 2] | [—+

43357 O iy B

—— 8
25 Z41+2:-:
k=0

y 26-1) \2

[ 10-6 6
987 + 13 + 2] | [—+

—2mis a transcendental number

—

2
[ 6-2 3 6 10-6
3] | [ v J —2}1’—3:
‘12[5—1} 2 6-2

2
[ 6-2 36 10-6
3] | [ e J —2}1'—3:
Vaze-1 L 2 6-2

43357 @ B(-1)F 1195712k 512k 4 a391i2k)
+

25 =

Q87 + 13 + 2[[‘1

lﬂﬁ[ﬁ
2

1+2k

2
| 6-2 36 10-6
3] | [ = } -2x-3=
‘12[5—1} 2 b-2

4335? S‘( Jk[l+2k

Integral representations:

2 1 ]
"1+4k " 314k

10



2
[ 10-6 G | 6-2 36 10-6
0B7 + 13+ 2] | [—+J | [ - J -2x-3=
‘12[5—1} 2 "qE[ﬁ—l} 2 6-2
4335?_8[*1 lll—tz -
25 o
2
[ 10-6 G | 6-2 36 10-6
0B7 + 13+ 2] | [—+J | [ - J -2x-3=
‘12[5—1} 2 "qE[ﬁ—l} 2 6-2
43357 4[‘1 1 i
- a
25 o 1_t2
— — 2
[ 10-6 B | 6-2 3.6 10-6
087 +13 + 2] | [—+] | [ - J -2x-3=
‘12[5—11 2 ‘12[5—1} 2 6-2
43357 4[:\: 1 o
25 00 Tf®

987+13+55+2*[((((6-2)/(2(6-1))))) 1/2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
1)) 1/2%(1/2%6+3)))]"2-2Pi-3

where 55 is a Fibonacci number

Input:
2
| -2 /3 10-64|| [ 10-6 (1
987 +13+55+2||_| [— - J | (— 5+3J -2x-3
Y 26-1 (2 6-2J|[y 26-1 {2
Result:
44732
25 7

Decimal approximation:
1782.996814692820413523074713233440994231605661201249788358....
1782.9968146... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Property:
44732

25

—2misatranscendental number

Alternate forms:

11



2
— (22366-25m
25

2
-— (257 - 22366)
25

Series representations:

10-6 (6

087 +13 +55+2 =
+13+55+ 112[5_1}

2

44732 2 (1)
——-8)

25 1+2k
k=0

[[ [ 106
0BY +13+55+2

(E
\ 2(16-1y \2

10-6

i 3]] \ 2 [65_-21} [3 25

10-6

i 3]] \ 2 [65_-21} [3 25

44732 @ B(-1F 1195712k 512k 4 2391i2k)

+

25 1+2k
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10-6 (6

\ 2(6-1) 2
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+3]]

2
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F[azﬁ
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44732 s | 1
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25 4/ V1+2k 1+4k 3+4k
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Integral representations:

HJ 10-6 (6
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-EJ vi1i-£2 g
25 ¥
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142[6—1} 2
44732 "1 1
e -4] dt
T 1o
10-6 6
087 +13 +55+2 (—
142[6—1} 2
44732 aa 1
-4] dt
25 o 1+t2

+3]]
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|

10-6

F[azﬁ

\,‘2[5—1}

6-2

| 6-2 [3 6 10-68
7:,12[15—1} 2 6-2
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2% 14445425 [(((((6-2)/(2(6-1)))) 172 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
D)AL2%(1/2%6+3))]72-11-((sqrt5-1)/2)+2/5

where 144 and 5 are Fibonacci numbers, while 11 is a Lucas number

Input:
2144 +5 +
o o Fomi o 2
| B=2 il 10-64|| | 10-6 (1 1;,— 4 2
| [— 2 } | [— 5+3} ~11- (V5 -1)+ 2
V26-1 \2 6-2 /|1y 2¢6-1) \2 2 5
Result:
25492 1 —
25 +5{l_*“f5]

Decimal approximation:
1019.061966011250105151795413165634361882279690820194237137...

1019.061966... result practically equal to the rest mass of Phi meson 1019.445

Alternate forms:
1 —
— [51000-254/5
= 9 y ]

510090 &5
50 2

Minimal polynomial:
625 x* - 1275225 x + 650478 739

SFL(((((6-2)/(2(6- DN /2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
D)) 1/2%(1/2%6+3)))]-13-((sqrt5-1)/2)-2/5

where 8 and 13 are Fibonacci numbers

Input:
. [ 6-2 [§ 6 10—5]
V26-1 2 6-2

Result:

2

M
| 10-6 (1 1, —
[‘ulztﬁ—lm [5 ﬁ+3]]'13'5[45'11'

13



Decimal approximation:
139.5819660112501051517954131656343618822796008201942371378. ..

139.581966011... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:
! (1407_5 J5
15 (140755

10

1407 5
2

Minimal polynomial:

25 x* - 7035 x + 494 881

8*[((((((6-2)/(2(6-1)))))"1/2 * (3/2#6~(10-6)/(6-2)))) * ((((10-6)/(2(6-
D)M/2%(1/2*%6+3)))]-29+((sqrt5+1)/2)-4/5

where 29 is a Lucas number

Input:

| 6-2 (3 10-64|| | 10-6 1 1 4
. [\"2[5-1} (5 o 6—2][\"2[6—11 [5 5+3]]'29+5[45+11'§
Result:
= +3(1r"5)

Decimal approximation:
125.4180339887498048482045868343656381177203091798057628621...

125.4180339887... 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:
! (124345 5
1o (12434545

1243 45
10 & 2

14



Minimal polynomial:
25 x* - 6215 x + 386 231

(x+11)/10 + sqrt(5)/2 = 125.41803398874989

Input interpretation:

x+11 5
+ — = 125.41803398874989
10 2
Result:
x+11 5
+ — = 125.41803398874989
10 2
Plot:

200 |

100 |

1500  =1000 <500 00 1000 1500

x+11  ¥5

10 2

— 125.41803398874985

-200 1

Alternate forms:
X
T 123.20000000000000 = 0

1 —
= [x+5 V5 + 11] = 125.41803398874980

Expanded form:

x V5 11

— + — + — = 125.41803398874989
10 2 10

15



Solution:
x = 1232.000000000000

Integer solution:
x = 1232

1232 result equal to the rest mass of Delta baryon

(37748942 D)*[(((((6-2)/2(6-1))))1/2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-

D)M/2*%(1/2*%6+3)))]-47-e-1/golden ratio

where 377, 89 and 21 are Fibonacci numbers, while 47 is a Lucas number

Input:

a77+89+2n || [ 222 (3 m'ﬁ] 0
s | T == \26-1)

Result:

1 46517

s ¢ -

¢ 5

Decimal approximation:

# iz the golden ratio

0300.063684182791059916435125694281699384522443726494277562. ..

9300.063684... result practically equal to the rest mass of Bottom eta meson 9300

Property:
46517 1.
= ¢ — — Is a transcendental number

Alternate forms:
1 o \
= [93&39 -5y5 -10¢]

16



46517 +5 e +5
5¢

%[Qaaag-Sﬁ?]-e

Series representations:

6-2

[ 6-2 (3.6 10-6\|( [ 10-6 (6
(377 +89 + 21) | | [2 _ ] [5+3]_4;=_P_

\ 26-1) \26-1

46517 1 il
& _Dk

—

377489+ 21)] | -2 (3x8 10_5} ot 50 [E 3} 47
G }\,'2[5-1}[2 “6-2)|[{26-1 277|700

45502 1+k

29
uh T (3 +kn

—

377489+ 21)| | -2 [3=6 10-5] | 5 [9 3] 47
SR H,'zui-u[z “e-z ||V 26-1 \2 77T T

o =l4k4z
46517 1 Zk=o

5 ; =

B | =

T | =

B | =

(233+89)*[((((((6-2)/(2(6-1)))))"1/2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-

1) 1/2%(1/2%6+3)))]-34-13-e-1/golden ratio+144

where 233, 89, 34, 13 and 144 are Fibonacci numbers

Input:
233+89)|| | -2 [55—1'3 E'] 08 (g
e | T \ 206- 1}( +3)|-

1
e R

Result:
1 31397

i

@ 3

— £

Decimal approximation:
17

# iz the golden ratio



6276.063684182791059916435125694281699384522443726494277562...
6276.063684... result practically equal to the rest mass of Charmed B meson 6276

Property:
31397 1.
—¢— —Is atranscendental number

5
Alternate forms:
1 —
== [52?99 ~54/5 -10 ;-]

-31397 ¢ +5eg+5
5¢

1—2[52?99-54?]4

Series representations:

[ 6-2 3 6 10-6 [ 10-6 (6 1
[ . ] [—+3] -3 -13-¢e--+144 =

(233 + 89

V26-1 U2z “6-2)|[y26-1 (2 ¢
B ol T |

5 i k:nk!

[ 6-2 3.6 10-5 [ 10-6 6 1
(233 + 8| _| [ - ] | [—+3] —34 13— —— +144 =
"12[5—1} 2 b-2 ‘12[5—1} 2 i

31382 1 = 1+k
5 _F-}—‘[an{w
k=0 d
[ 6-2 3.6 10-6 [ 10-6 6 1
(233 + 89)|_| [ - ] | [—+3J -34-13-¢-— +144 =
‘12[5—1} 2 B-2 ‘12[5—1} 2 &
o =14z
31397 1 Zk=0
5 & 5

(89+5)*[((((((6-2)/(2(6-1)))))"1/2 * (3/2*6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
)M/2*(1/2*%6+3)))]+64+1/golden ratio

where 89 and 5 are Fibonacci numbers

Input:

18



| 6-2 3 10-6 [ 10-6 1
89 +5) (]| [— 6 - J | [— l5+3}
‘-12[6—1} 2 6-2 ‘uztﬁ—l} 2

1
+ 64+ -
n

# iz the golden ratio

Result:
1 9344

I
@ 5

Decimal approximation:
1869.418033988749894848204586834365638117720309179805762862...

1869.41803398... result practically equal to the rest mass of D meson 1869.62

Alternate forms:
1 —
= [18583+5w,"5]

0344 6+ 5
S

v5 18683

+

T

21+5)*[((((((6-2)/(2(6-1)))))"1/2 * (3/2%6-(10-6)/(6-2)))) * ((((10-6)/(2(6-
D)*M/2*(1/2*%6+3)))]-3+golden ratio

where 21, 5 and 3 are Fibonacci numbers

Input:

[ 6-2 3 10-6 [ 10-6 (1
21 +5) (]| (— 6 - } | [— 5+3] -3+
‘-12[5-1} 2 65-2 \42[6—11 2

# iz the golden ratio

Result:
2481

& +

Decimal approximation:
497.8180339887498948482045868343656381177203091798057628621...

497.81803398... result practically equal to the rest mass of Kaon meson 497.614

Alternate forms:

19



1 —
= [496?+5 45]
1

g 5¢+ 2481

4967
10

-

V5
2

(144-13)*[((((((6-2)/(2(6-1)))))"1/2 * (3/2*6-(10-6)/(6-2)))) * ((((10-6)/(2(6-

D)M/2*(1/2*%6+3)))]+golden ratio™2
where 144 and 13 are Fibonacci numbers

Input:

| 6-2 3 10-6 [ 10-6
(144 - 13 |] | [— 5——} |
\42[5—1} 2 b-2 ‘qZ[t’:—l}

Result:

2, 12576
.
5

Decimal approximation:

e+

# iz the golden ratio

2517.818033988749804848204586834365638117720309179805762862. ..

2517.81803398... result about equal to the rest mass of charmed Sigma baryon

25179

Alternate forms:
1 —
= [2515?+5-45]
l 2

= (5¢° +12576)

25167 +5
T

10 2

The two results are:

5.0596442562609..... = O,

3.7947331922.... = @4
20



Now, we have that:

The potential V(¢) = Vpe?7¢ + A

if ¥g = 05 A Z00:

To begin with, one can notice that independent shifts of ®; and ®; can turn the general scalar
potential resulting from D9 and D)3 branes into the universal form

- /3(L &, — 32 &
‘_':' o 'lfD (qu '-I-"r 4 E\'ﬁ(g (I“f ] ‘-Ia)) . {61?}
For V,=1, we obtain:

(e\(sqrt3*5.0596442562)+e"(sqrt3(1/2*%5.0596442562-(sqrt3)/2*3.794733192)))

Input interpretation:

— 1 V3
V3 130596442562 +exp[ﬁ [5 5.0596442562 + - [—3.?94?33192}]]

Result:
£397.119473...

6397.119473...

We have that from the following 7™ order Ramanujan mock theta function

4 ]
2 d = = < g T

(1-¢)(1-¢>)(1—¢°)

21



From the (1). we have:

0.9239078+0.000133255+(-
1.8754140254243246404383299476354805043847163776 x 107-7)

0.9239078 + 0.000433255 -
1.8754140254243246404383209476354805043847163776 - 10 °

Enlarge Dala Cuslomnze A Interactive

0.92434086745859745756753595616700523645194956152836224

The result 1s

0.9243408067458597457567535956167005230451949560152836224

0.9243408674589...

For V,=0.9243408674589 we obtain:

0.9243408674589(e"\(sqrt3*5.0596442562)+e"(sqrt3(1/2*5.0596442562-
(sqrt3)/2*3.794733192)))

Input interpretation:
0.9243408674589

3 50596442562
e’ +exp

1 [3
"E[E 5.0596442562 + 1“? [—3.?94?33192}]]]

Result:
5013.118963...

5913.118963...

Series representations:

22



0.92434086745890000 [{-"—3 AP AU
0.9243408674589000

V'3 |5.05964425620000/2-{3.79473 3 ]Jz]] -
5.05964425620000 V2 £ 2""{1 2]

1.0000000000000000 « + 1.0000000000000000

f[h}_‘z*[ ]][25293221231[3[300 189?3?‘1,_22*[;{]]]]

k=0

EXp

0.02434086 745890000 [ﬁﬁ 5.05964425620000 , V'3 (5.05964425620000,2-(3.79473 3 ]Jz]]

L L
5.05964425620000 ¥2 I ——F—l:-]k
0.9243408674589000 [ 1.0000000000000000 ¢ k! -

L T
1.0000000000000000 exp \/E i {Zkﬂ
k=0 4

_1¥ef 1
2.52082212810000 - 1.89737 /2 i M
k=0

0.92434086745890000 [fﬁ 5 05964425620000 H,“* 3 |5.05964425620000/2-{ 3.79473 '3 ]Jz]] i

0.9243408674589000 [I.DDDDDDDDDDDDDDDD

o (-1f(-2), 3-z0) =
exp[5.0595442552mawzu b3 [ Zrkkq .
k=0 3

o (-1 [—%}k (3 - 2z0)"° zak]
k=0

1.0000000000000000 Exp['\;' 20 [2‘ ol

oo (-1 [— 51 }k (3-z0) 25"
2.52082212810000 - 1.89737 v =g L 5
k=0 5

for not ([ZogeR and —eo < Zg
s the binomial coefficient

n!is the factorial function
)y is the Pochhammer symbol (rising factoria

R is the set of real numbers

From which:

0.9243408674589(e"\(sqrt3*5.0596442562)+e"(sqrt3(1/2*5.0596442562-
(sqrt3)/2*3.794733192))) + 29 + Pi
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where 29 is a Lucas number

Input interpretation:
0.9243408674589 [fﬁ SEaUBIAInN:

1 V3
exp[ﬁ [5 5.0596442562 + - [—3.?94?33192+]]] +29 +x

Result:
5045 260556, ..

5945.260556... result about equal to the rest mass of bottom Xi baryon 5945.5

Series representations:
0.02434086745890000 [ﬂﬁ 5 05064435 620000 5 f\-‘ 3 |5.05964425620000/2-{3.70473 3 |2]] i

29 + 7 = 0.9243408674589000

5.05964425620000 42 177 27 { 1_-'2]
31.37370749356104 + 1.0000000000000000 ¢ _

1.0000000000000000

exp[VrLLE*[ ]][zszgszzlzsmum 1.89737 /2 Lz*[i]]}

k=0

1.0818519825365875 fr]

0.02434086745890000 [fﬁ 5 05064435 620000 " f\-‘ 3 |5.05064425620000/2-{3.79473 43 |2]] .

29 + 7 = 0.9243408674589000

Lk( 1)
5 05064425 E20000 4 2 T“‘ I: Tkl' l
31.37370740356104 + 1.0000000000000000 ¢ ! +

1.0000000000000000 exp|y 2 Z: i 2.52082212810000 -
k=0

k
189?3?\"—2‘[ } [ ZL: +1.0818519825365875 &
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0.92434086745890000 [‘«"—3 Ll L LR B e ] ],-"2]] ¥

29 + 7 = 0.9243408674589000 [3 1.37370749356104 + 1.0000000000000000

w (-1f(-2), @-=0) 5
EXp[E.DSQﬁMESﬁEDDDD«,"zD L [ 2}*::{1
k=0 %

+

@ (-1F(-7), B-z0) 5"
1.0000000000000000 exp| Y =0 Z -

k=01

o [—l}k [_El}k (3 —Zn}k Zak

[2.52982212810000 - 1.BOV37 Y = Z 1

k=0

]+

s the binomial coefficient

1.0818519825365875 F] for not ((zgeR and —o < zg < 0))

mn
n!is the factorial function

(@i i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers

Now, we have that:

W i (e‘ﬁ"fﬂ 4 VI “’*) (6.18)
where
[d2 — 14d + 184 10 (d—- 4)(d - 10)
"g e . "h —_— — 619
4 \/ 24 (d — 4) : 3 /2(d® = 14d + 189) G

sqrt(((672-14*6+184)/(24(6-4))))

Input:

‘ 6° - 146+ 184
\ 24 (6 —4)
Result:

| 17
6
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Decimal approximation:
1.683250823060346325560564319511600118433983160746602156975...

1.68325082...

Alternate form:
v 102
6

((-10/3%(6-4)(6-10)))* 1/sqrt(2(6"2-14*6+184))

Input:

10 1
['? 6 —4) (6 - lm}

\2(62 - 146 + 184)

Result:
20

3vV17

Decimal approximation:
1.616904166008886490126043080774147852998901657009262915450 ..

1.61690416609..... result that is a good approximation to the value of the golden ratio
1,618033988749...

Alternate form:
20417
51

(((e(sqrt3*1.68325082*5.059644256269)+e (sqrt3*1.6169041669*5.0596442562
69)))

Input interpretation:
f\.-"_B 168325082 5.0590442562 62 ¥ II:“*\.-"_3 16169041 6625 0596442562 62

Result:
3.97437349772313604868572629687922895277844703622987151... x 10°

3.974373497723136...%10°
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For V,=0.9243408674589 we obtain:

0.9243408674589((e"\(sqrt3*1.68325082*5.059644256269)+e"(sqrt3*1.616904166
9%5.059644256269)))

Input interpretation:
D92434D85?4589 [fu"_E 1.68325082 - 5.0595442562 60 L f‘-.-"_B 16152041652 5.059644256260]

Result:
3.6736758... x 10°

3.6736758...¥10°

From the ratio of (6.17) and (6.18), we obtain:

((0.9243408674589(e"(sqrt3*5.0596442562)+e"(sqrt3(1/2%5.0596442562-
(sqrt3)/2#3.794733192))))) /
((0.9243408674589((e"(sqrt3*1.68325082*5.059644256269)+e (sqrt3*1.616904 1
669%5.059644256269)))))

Input interpretation:
[0.92434086?4589

Eoe

5 —(1 V3
[f” A apERy Ak V3 [5 5.0596442562 + £ [—3.?94?33192@]]]{.:"

+EXp

[0.92434086?4589 [fu‘? 1.68325082 5 0596442562 62 +f~.-'? 1.616204] 662 5.059644256269']]

Result:
0.0016095919...

0.0016095919...

Series representations:
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[D.92434085?4589EJDDD [fﬁ: 5 0506442520000 +f1.r 3 |5.05964425620000/2-{v3 3.?94?3]:!2]]] /

[D.92434D85?4589DDDD
[fu‘? 1.68325 50596442562 620000 +fu‘? 1.6162041 6620000 5.0596442562690000]]

5.05064425 620000 v 2 E“’:,:, 2k 1 1;'2]
1.00000000000000 | 1.000000000000000 ¢ ket

o
1.000000000000000 exp[ﬁ LZ 24‘[ ]
=0

1
2
k

0 1
[E.SEQEEEIEEIDDGD -1.8973742 3 2% [ 2 Hm’f
k
k=0

B.18005088009300 v 2 Z;"ﬂz""{l-'zl

kg

[I.DDDDDDDDDDDDDDc

851665y 2 %' ok |12
1.00000000000000 ¢ Zkﬂ:‘ { k ]]

[D.92434085?4589DDDD [fﬁ 5.05964425620000 fﬁ (5.05064425620000/2-{v 3 3.?94?3];’2]]] fl.f

[0.92434085?45890000
[fﬁ 1.68325 50506442562 620000 _Huu'_z 1.61 83041 6620000 5.0596442562690001:!]]

Ly L
5.05964425620000 ¥ 2 T {_E]k_l'[i_k
=) K +

1.00000000000000 11.000000000000000 &

o (2 ()
1.000000000000000 expl|y 2 3 ETH
k=0 )

ity Ot
2.529822128100&0—1.89?3?5Z{z}k# f,f

k=0

—
8. 18095988099300 v 2 Z:ﬂd:l - J

1.00000000000000 £ K! T

_ (-LF(-L)
8.51665 v 2 Z:‘;ﬂ L2l 12k

1.00000000000000 k!
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[D92434D35?4589DDDD [P\."_g 5 5964425620000 i fu‘? I:S.I:IE'.C‘IS4425I52I:IDDD_-'2—I:~.-"_3 3'?‘04'?3]2|n !

;.
[D.92434086?4589GDDD
[Pﬁ 1.68325 5.0596442562 620000 % Pu‘? 1.61&2041 AE20000 5.0596442562690000]] _

[I.DDDDDDDDDDDDDD [l.DDDDDDDDDDDDDDD Exp[S.GEQEMESEEDDDD 1.,"'2_.;.

o (-1F(-1) B-z0)* 2

]+ 1.000000000000000

k!
k=0
— [ -1F [_El}k (3 =z £5*
exp[w,l' Zo [Z‘ F ][E.SEQEEEIEBIDDDD—
k=0 i
s ) (3 - z0)* 25~
189?3?412_.;.2‘ [ }kk ol Ep ] j.."

[I.DDDDDDDDDDDDDD exp[&.lEDQSQEEDQQEDD \ Eg

@ (-1f (-7) 3-20) 75"
k!

+

k=0

— = U (-7) B-20)f 5"
1.00000000000000 exp|8.51665 4/ zg Z‘ i
k=0 ’

And:

((0.9243408674589((e"(sqrt3*1.68325082*5.059644256269)+e(sqrt3*1.6169041
669*5.059644256269))))) /
((0.9243408674589(e"(sqrt3*5.0596442562)+e"(sqrt3(1/2*5.0596442562-
(sqrt3)/2%3.794733192)))))

Input interpretation:

[D_92434DEI5?4589 {Pﬁ 1.68325082+5.050644256260 Pﬁ 1.6169041 669 5.:::59644256269]%.,-"
[D.92434G86?4589

= —(1 [3
[f” 5'0596442562+E}{p[1,"3 [5 5.0596442562 + "? [—3.?94?331921]]]]

Result:
621.27548. ..

621.27548...

Series representations:
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{0.92434085?45890000
[Eﬁ 1.68325  5.0596442562 650000 Huu'_z 16165041 6520000 5.0596442562690000]‘] )

/
[D.92434085?45890DDO

[ V3 5.05964425620000 V3 |5.05964425620000/2-{ 3 3.?94?3];’2]]]
[ + & W —

B.18005088000300 4 2 T 2""‘{1;:2]

[I.DDDDDDDDDDDDDD 1.000000000000000 ¢ o

B.51665v 2 EE;DZ_J{“ 2]
1.000000000000000 ¢ ,-'

505064425 620000 4 2 Zk_tl ""{1 2]

[I.DDDDDDDDDDDDDDf "+ 1.00000000000000

Exp[,ﬁ [ﬁ g [ E H [z.szgszzlzsmnm ~1.89737+/2 iz* [ E HH

k=0

{0.92434085?45890000
[fﬁ 1.68325  5.0596442562 690000 +fu’? 16152041 6620000 5.0596442562690000]] )

[D.92434D85?4589GDGD

[ V3 5.05964425620000 V3 |5.05964425620000/2-(v3 3.?94?3];"21]]
e +e =

_Lyer 1
8.18095988099300 v'2 ¥ Tkl'r LERAL 8.
1.00000000000000|1.000000000000000 ¢ "‘=':' K! +

-1f(-1)
B516AB5y 2 poo L 20 L ik
1.000000000000000 Shk=0 k!

Cartak

5.05064425620000 v 2 Z:" o 5
; +

1.00000000000000 «

o 35
1.00000000000000 exp \E i [21(:#
k=0 )

i)

2.52982212810000 - 189?3?\1’_2 -

k=0
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[D.92434086?4589DOGD

{P\n"_B 1.68325  5.0596442562 620000 + f\n‘? 1. 6162041 AE20000 5.0596442562693000]] /

/
[0.92434085?45890000

[ V3 5.05064425620000 ¥ 3 |5.05964425620000/2-{v 3 3.?94?3],-"2]]]
&£ +& L

[l.DDDDDDDDDDDDDD [I.DGGGDUGDDDDDDD

EXp —
v

4.09047994049650 £, Ressz_%” 9-s r[_é = s}r[s}]
+

1.00000000000000 exp

VT

L] -5 _1 o |
4.25833 LiigRes_1 ;2 M(~5 —$)rs ;
J

[l.DDDDDDDDDDDDDDD Exp[

2.52982212810000 )7 Res 1 .27 (-, —s|I(s)
s .
v

1 —
1.000000000000000 EXP[TE [1.25491 o -0.474342
v

kg
1
.E‘Sr[——— ]rn
5t 7 5|Iis

B | =

=1

& -5
L RE55=_1;+_.; 2 r(— - .SJ [(s)
i=0 2

iResh_
j=0

b3 | —

n'!is the factorial function

[ttin is the Pochhammer symbol (rising factoria

Iix) is the gamma function
Resfis a complex residus

We have also:

1/[1+((((0.9243408674589(e(sqrt3*5.0596442562 )+ (sqrt3(1/2*5.0596442562-
(sqrt3)/2%3.794733192))))) /

((0.9243408674589((e"(sqrt3*1.68325082*5.059644256269)+e(sqrt3*1.6169041
669*5.059644256269))))]
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Input interpretation:
1

0.92434036?4589[p‘-“3 5-059'54435’53@1:[\#?[% 5.0596442562+% <-3.'?94?33192_1m
1+

0.92434086?458';‘[!'\"’3 1.68325082-5 059644256269 | & 3 ©1 6169041669 5.059644256269]

Result:
0.99839200470. .

0.99839299470...

Series representations:

lf"'l [1 - [D.92434086?4589CIDDD

[ V3 5.05964425620000 V3 |5.05064425620000/2-( V3 3.?94?3].:"2]]] /

e +e Y RS F
i

[D.92434D86?4589E]DDD [fu‘? 1.68325 50596442562 620000 i

5 V3 1.61600416500000  5.0596442562 820000 m

8.18095988099300 V2 E2° a2k { 1-"2]
1.00000000000000(11.000000000000000 & L

5 v -k 112
8.51665v2 L2 { ! ]]] /
!

-+

1.000000000000000 &

112

5.05964425620000 v 2 Z:sz""{ | ]
T+

[I.DDDDDDDDDDDDDDr

1/2

£.18095088000300 v 2 Zfﬂjz*{ . ]
"+

1.00000000000000 &
851665y 2 ZM 2“"{1-"2]
1.00000000000000 & =il k74 1.00000000000000

o 1 o
exp[ﬁ [; 2% [ 2 ]] [2.5298221281DDDD ~1.89737+/2 22*[
k
=0

1
2
k=0 k
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lf,."f [1 + [D.92434D85?4589GGCIG

[ V3 5.05064425620000 VED { 5.0 5964425620000,.'2-{ V3 3.?94?3]}.-"2]]] /
€ +e J Y g

[0.92434ﬂ85?45890t3u0[f‘“? 1.Aa223 ¥ 303060 A2 2 BARKIE

Eu? 1.6162041 6620000 5.0596442552690000]]] s

L L
2.18095088090300 ¥/2 LY —ME
1.0000000000000011.000000000000000 ¢ k! 3

1 1
B.51665v2 LY e H ] /
1.000000000000000 ¢ k! /

5442562 Mo N ll._l]ﬂ'l]
5.05064425620000 4 2 Zk:ﬂ _E_k! 2/ )
B.18005088000300 4 2 N é_z_-_l]k':_l.?]g
- Zk:lj Kkt

oo [FAF
B.51665+ 2 Zf:n —ET-?—&

o (2
1.00000000000000 exp|y/ 2 % ZTH
k=01 )

1.00000000000000 ¢

1.00000000000000 «

1.00000000000000 & -

_lfer1
2.52982212810000 - 1.89737 y/ 2 i [2}!{#
k=0 1
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lf,."ll [1 + [D.92434D85?4589DDDD
[ V3 5.05064425620000 V3 |5.05964425620000/2-3 3.?94?3].-"21]] /
£ +& : Y P j

[D.92434D86?4589DDDD [f“? NORIAE S DO ARSI,
f\a‘? 1.61 #2041 AE20000 5.0596442562690000]]] -

1.00000000000000 | 1.000000000000000
4.09047994049650 X, Res 1,27 I~ —s)T(s)
EXp : +
Vi
—s}r[s}

- 1
425833 5o Res, 1, 2™ = f
/

1.000000000000000 exp
Vi
2.52982212810000 )7 Res,_1,;2” (-3 - 5)T(s)
5

Vi

1.00000000000000 exp

1.00000000000000
4.09047994049650 Z"‘;j Resh_%ﬂ 27 (-7 - s)r(s)
exp +
Vi
4.25833 3" Res,_1,;2” [(~5 - )T

1.00000000000000 exp - -

Vi

1.00000000000000

o
1.26491 /= —0.474342 )" Res,_ 1,
? T
i=0 #

_s]m}]

B2 | =

1
exp[—rz [ 27 r(—
I
i 1
ZRE55=_1+; 27 F[—— —er[s}]
i=0 g 2

mn o
| iz the hinomial coefficient

n'is the factorial function
(Y 15 the Pochhammer symbel {nsing factoria

I'ix)is the gamma function
Kes f is a complex residue
=1

=0
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1/[1+((0.9243408674589(e(sqrt3*5.05964425)+e (sqrt3(1/2#5.05964425-

(sqrt3)/2%3.794733192))))) /
((0.9243408674589((e"(sqrt3*1.68325082*5.05964425)+e(sqrt3*1.6169041669*

5.05964425)))))]1/2

Input interpretation:

1
0.92434086?4589[e-“'3 5-':'5‘;'54495+m:p[u'_3 [i— 5.05964425+ 12 c—3.?94?33192]m
l + e -
."i' 0.92434086?4589[:.133 1683250825 05064425 , 3 +1 6169041660 5.05964425]

Result:
0.99919A17428. ..

0.99919617428... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™3
\/g =1- e_%/g ~(0.9991104684
-p+1 1+—e_3wg
143 ¢54\/5—3 -1 14—
e—4m/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Series representations:
1

- V3 [s05084)2-+ 3 3.70473)/2
0.3 4340 8 6745 800000 [.-“ 3 505964 .7 7 | 12 ] ]]

1

."i ¥ 0.92434086?45890000[:-‘“—3 168325 505064 43 1.61600416600000 5.05954]

| = (1/2
505964 V2 Y@ a7k
1},.-’[ |I [1 + [1.Dmmmmmmma [f X (i) + exp[

| — "?" l — l |'I
V2 |Y 2%|2]|||252982-1.89737 2 > 27| 2 /
k k)N

=0 k=0

: =13 =1 5] *, {12 5166 el o * 12
[fs 18096 Y2 ' 2 {k ] H,S 51665 V2 ) 2 {k ]]]]
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1

= V3 [5.05964/2-(v 3 3.79473)/2
0.024340 8 G745 800000 [p” 5.05964 { 12 ]s ]]

1+

0.0243408 6745800000 [Fﬁ 168325 505964 v 3 1.61690416690000 5.059-54]

llll,."'l 1+|(1.0000000000000000

1L
s.nsamv?Zfﬂ{—eriE—]ﬂJrexpE i[_é}k{_é}k

k!

e
k=0

252982—189?3?«;’_2[ { h f,f’

L L L L
B.1B096 42 Z*‘J {—EF—{E—E B.51665 2 Z*‘J {—EF—{EJE

P k! + k!

1

~ V3 [5.05084/2-(v 3 3.79473)/2
0.3 4340 8 6745 800000 [s‘*’ 3 505964 ., { 12 ]s ]]

1+

0.92434086745890000 [Fv 3 168325 505964, 3 1.61690416690000 5.05964]

2529822‘” 13 = DRI r[—é—s}r[s}

=—=4]

lj“ll 1+|(1.0000000000000000 (exp +

%]

Vi
1
exp Res _1 .2 r( 5 - s]r[s} 2.52982 -
0.948683 )" Res,_ 1, 27 (-3 -5)T(s) ;
Vr /
o =5 l =
4.09048 377 Res, w12 r(-5 —s)res)
exp +
Vi
[i] =5 l =
425833 )" Res, iaLyy 2 r(-5 -s)re
exp
Vi
" I! = the binomial coefficient
m
n' s the factonal function
[thyy 15 the Pochhammer svmbol (rising factorial)

I'ix)is the gamma function
Kes fis a complex residue
a=3g
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And:

3*[((0.9243408674589((e™(sqrt3*1.68325082*5.05964425)+e"(sqrt3*1.616904166
9*5.05964425))))) /
((0.9243408674589(e"(sqrt3*5.05964425)+e(sqrt3(1/2*5.05964425-
(sqrt3)/2*3.794733192)))))]+1/golden ratio

Input interpretation:
3 [0.92434085?4589 [Pu—z 1.68325082-5.05964425 " Fu"_B 1.5162041682 5.05964425'”;‘,-"

[D.92434085?4589

_ — 1 V3
[f“ A +Exp[1,"3 [5 5.05964425 + —- [—3.?94?33192}]]]]+

|

# iz the golden ratio

Result:
1864.444...
1864.444... result almost equal to the rest mass of D meson 1864.84

Series representations:

3 [0.92434086?4589[)0[)0 [fﬁ 1.68325 5.05064 +f\.-"_3 16152041 6620000 5.!:15964]]

1
. i
. V3 [5.05064/2-(V3 3.?94?3]:.-'2]] i

0.92434086745890000 [f V3 505964

[l.DGGGDUGGDDGGGD

5.05064 4 2 T 2"‘{1‘5]

1.00000000000000 ¢ A +1.00000000000000

1

exP[\E [éz"‘ [ 2 ]] [2.52982 2 1.89?3?52‘;2'*‘ [E ]]]+

818096 2 g;”znz‘k{l-"‘?]
3.00000000000000 ¢ k' g+

B.51665y 2 T ok (12
3.00000000000000 ¢ k=D { k ] ]]f,a‘

50506442 ST gk (12
Zk:ﬂ { L3 ] +1.00000000000000

exp[ﬁ [; g [ E ]] [2.52982 ~1.897374/2 iz'*‘ [E ]]]]u.‘a]

=0 k=0

[[1.DDDDDDDDDDDDDD e
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3[0.92434[)85?4589[)[)[)[) [fﬁ 1.68325 5.05964 H,u'_s 16169041 S520000 5.!:15964]]

1
: =
0.92434086745890000 [f‘“?s-”'-‘%‘* § o R R 3'?9“?31-“2]] #

1.00000000000000

_LgEy 1
5.05064 V2 T l:_.E_{.E_]k
1.00000000000000 & k=0 k! +1.00000000000000

- R e
exply/2 | Y 2 2% ||252982 - 1897372 Y a) ok
’ k=0

k!

(-2F(-1)
818056+ 2 72 21\ 2K

3.00000000000000 ¢ e &+
-l
8.51665+ 2 @ 2L 2k
3.00000000000000 ¢ k=0 il
|:_L:rk|:._lL

5.05064 2 Z:’ —arl 2k
1.00000000000000 =0 k! + 1.00000000000000

\J,_ o< [_i}k[_zl}k < {'El}k[_il}k
exply2 | )] 2.52982-1.89?3?ﬁ2T é
k=0 k=0 7
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3[0-92434086?45890000 [fﬁ 1.68325 505964 '3 1.61600416690000 5.!:15964]]

1
s + — =
0.92434086745890000 [f V3 505964 V3 (3:03964/2{V3 3-?‘-"‘“"31-“2]] ¢
[I.DDDDDDDDDDDDDD
i {—l}k -1 [B—Zn}k Zak
[I.DDDDDDDDDDDDDD Exp[5.059541,|'z,:, 3 { z}kkq ;
k=0 %
o [—l}k _1 [B—Zn}kzak
1.00000000000000 Exp[1ll'z,:, [Z { Z}kk‘
k=0 .
) [—l}k e [B—Zn}k Zak
[2.52982 - 1.89737+4/ =z Z [ Z}Ek‘ "
k=0 -
o (-1F(-2) @-z0) %"
3.00000000000000 EXp[E.lEDQﬁ YEY { 2}’:{‘ A
k=0 ?
3.00000000000000
& [—1}'llc -2 {3_20}.!: Zak
exp[ﬁ.SlﬁﬁSw,l 2 Z [ z}kkq n fa"
k=0 A

o (-1F(-1) @3-z 5
[[1.000000000000m Exp[S.DSQﬁ‘I-ﬁ.."zn b3 Cal

k=0

k!
o [—l}k{— }k [3—2.'.;.}&2:5“‘]

1
1.00000000000000 Exp[ﬁ," 20 [Z : T

k=0
o [—1]",'c {_El}k [B—Zn}k Zak
2.52982 - 1.89737 4/ zo Z =

k=0

for not ((zpeR and —= < zg = 0))

Now, we have that:

dy arctan (%}

dr 3
R SV \/ (log\/a.-'z +y2) + (arctan (¥))?

. (4.259)

which clearly tends to zero for large values of = and y, so that indeed v — +o00. Notice that a
cosmological term A would displace % in the argument of the inner arctan to g + al, with a
positive. If A > 0 the contour still flattens so that =/y grows and ¢ —+ oo at late times. However,
if A < 0 the slope at some point changes sign and y is driven to zero, which signals the expected

Big Crunch.
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For y = 144, x = 89 (that are Fibonacci numbers) we obtain:

atan(144/89) * 1/((((In sqrt(89"2+144"2))+((((In
sqrt(89°2+144/2))"2+(atan(144/89))*2)))*1/2)))

Input:
_1[144] 1
Tan Iz
89 e = | ——= -
lug(‘u" 807 + 1442 }+ .J logz["u" 897 + 1442 ]+tan'1[%
tan I (x)is the inverse tangent function
logix is the natural logarithm
Exact Result:
tan'l[&'
g2

[,
T
10312:65. i + ‘J 1ng'-f,:is B57) +tan‘1[144}2

(resultin radians)

Decimal approximation:
0.0981575232504486500057387060192564243086577190500538685926...
(resultin radians)

0.09815752325....

Alternate forms:

2tan'1[ﬁ'
go

| :
logi28 657) + \f log? (28 657) + 4tan'l[% jz

i [lng[l - %' - lug[l + %”

2 4 3=

|'
2 [1-05-:2865?3 i ‘J log?(28 657) _ i [lng[l 1440y lag[l . 1:%”2

Alternative representations:

tan'l[ﬂ}

oy 897 + 1422 ) Tog?(V 89% + 1447 ) ran3( 122

tan'l[l E}

L]

T II S
lng[*u" 892 + 144 ]+ Jran (L, LB 1ug2(wf 802 4 1447 ]

40



(1)
1ng(\/m}+ \{'I 1ag2[\/m}+mn-l[g .
tan(35)
log, (892 + 1442 )+ \fmn—l[gf +log?(V 89% + 1442 |
tan'l[%}

gV 897 + 127 )\ log?(\ 897 + 1427 ) ran (22

tﬂn'l[l, &}
8o

f

lagt.[*q' 89°% + 1442 ]+ \Jtan'l[l, %}2 - lngf[*u' 807 + 1442 ]

Series representation:

tan'l[ﬂ}
g0

gV 897 + 1022 )+ Iog?(V 89% + 1447 | ran-1( 122

144

& &) k
@ \—{—E—Zp) +{f—Zp) — =20
[Etan_l[zm+zz [ P ][sg ]J,-"'f
k=1
- [_ 1 }k | ] ” [_ 1 }k
o | 28 656 ) 28656
[lchEE 656) —ké P +2 J[4 [lng[EE 656) - E:l k -

—k k144 Wk
1 = |-{—i-Z)" +{i—20) } s A
[tan_l[ZuH -t L [ : [ 89 j ]Z“

k=1

£ ] Y - 1 - f i =
1l i N Oor{not (lsF§FZg =} and not (-« Ffps—-1})

For y = 8, x = 5 (that are Fibonacci numbers) we obtain:
atan(8/5) * 1/((((In sqrt(5°2+8"2))+((((In sqrt(5°2+8"2))"2+(atan(8/5))"2)))"1/2)))

Input:
tan'l(g] 1
) 1'32[*:' 52 + 8 ]+ \flﬂgz[m]+tan-l[§}z
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Exact Result:
tan~! [E }

2
[=] i
logia) + log={89) N tan'l[ﬁjz
2 4 5

(resultin radians)

Decimal approximation:

tan

1 J ; ]
(x)is the inverse tangent function

logix is the natural logarithm

0.215071362395606031430139199289691497266228918734600327741...

(resultin radians)

0.215071362395606....

Alternate forms:
2tan! [ E}

log(89) + \/ log?(89) + 4tal1'1[§ jz

i [lng[l o %}— lcg[l + 8—5‘ ”

[
2[103;893 r \I 1ng34<s.¢'.1 i i [lag[l e %}_ lag[l + 8?4”2 ]

Alternative representations:

tan'l[g}

102["!' 5% + 82 ]+ \fll lngz(mJ+tan'l{§}2

tan'l[l, E}

lag(*u" 58 }+ .Jllrﬂn'l[l, E}z - lagz(*u' 5aB J

tan‘l[g} .
102(‘!' 5% +8° J+ \fll lngz(\{l?J - tan‘l[g }2
tan™ 2}

f

lagt.[*u' L ]+ \/tan'l[s—}z - lugf[*u" 5 n ]

5
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tan'l[g}

102(\' 5% 4+ 82 }+ ‘j. 10?(@} + tan'l[g }2

tan'l[l, E}

f

lagﬂ[*q' 52 + 82 ]+ \Jtan'l[l, E}z - lagf[*u" L ]

Series representation:

tan~! [ E}

105(‘!' 54t ]+ .JII lngz(m] + tan‘l[g }2

aa —[—1—.'3]""':+[1—Z]l_"'c -E—z'k
[Etan_l[zn}ﬂz[ : " 2 }[5 D} ]l‘l,."l

k=1
(2 |z )
logi88) - +2 | - |logi88) - 5 -
ossa - 502 [ gn - 5
o0 (~(=i - 20)* + i~ 20)%) (& - 20"
tan_l[zDHE:Z{ il i }[5 D}
k=1 k
r( not (1 o) and not (~es<izgs-1)

1(((7*(((atan(8/5) * 1/((((In sqrt(5°2+8°2))+((((In
Sqrt(5°2-+82))2+(atan(8/5))2)))* 1/22))))))))

where 7 is a Lucas number

Input:

1

7 tan'l[ﬁ}
5
1'|,IISE+SE ]+‘c';u'|'1|:§:|"':l

'Ing['., 52452 ]+1|.|| ]DgE

1 J ; ]
tan  (x) is the inverse tangent function

logix is the natural logarithm
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Exact Result:
log(89) Jlng‘?tsm +tan‘1[§}2
4 5

2

'?tan'l[ﬁ}
5
(resultin radians)

Decimal approximation:
0.664231356819923454615359246608224462981367973844637840413. ..

(resultin radians)

0.6642313568...

Alternate forms:
~1(87
log(89) + \/1032[89} +4tan [gjz

14tan'1[§}

log?(89) -1(8
\/ 3, PR [5}2 log(89)
+

?tan'l{g} 141:311'1{5}
2§ \f %‘Sg’ - ‘% [lag{l - %}— 10g[1 + 8—5‘”2 i10g(89)
o)) o E) i %)

Alternative representations:
1 1

?tan_ll{g] ?tan_ll:l.g—:l

+.||‘|| 1-:-32[\1 52 152 ]+tan‘1|: %]E 1-:-3’[‘-.' 52452 +I|I‘|I tan‘l{l.g]zﬂnga[\l 52+82]

]-:ug[\,l 52 482

1 1
?tan_l{g]

+"|‘|| 1032[\1 52 152 ]+tan‘1|: %]E log,

7tan! (2]

\I"m ]+1|‘||I tzm_ll: E]E +]|:-g;? I'\F 52 482 ]

]Dg[\l 52 482

1 1

?"E‘"_l{g] 7tan~!(1,0)

+.||‘|| log” [\l 52 452 ]+ta11‘1|: %]E log,

]Dg[\l 52 452

Y 52 482 ]+1|‘|| t'zm_ll:l.%]E +1Dg3[\l' 52 482 ]
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Series representation:
1

'I"tan'll:

Fall-:]

I.
+ |]n:|:g,'E y 52482 ]+1:'z|1'|_1|:§'|E
\ ) 2

[__l}k 1 - [__l}k 2
88 L Rl T
. +2 ;[4 [klg[ﬂﬂ} kzl P ] -

J 1 = [—[—1 —ZD}_'k + [!—ZD'I'_k}[E —Z’Dj ;

[tan Yz0) + 5 }_‘ k /
k=1

o [—[—r—z.:.}'k +[1—zu}"k}[§ —z.:,}k“

7 Ztan'l[z )
[ [ i S k

]Dg[\." 52 g2

log(88) - Z‘
k=1

k=1

ri{not (1 } and not (- -1}

For y =4096 = 64° and x = 2304 = 48°, we obtain:

[atan(4096/2304) * 1/((((In sqrt(23042+4096"2))+((((In
sqrt(2304°2+40962))"2+(atan(4096/2304))"2)))1/2)))]

Input:
_1[44:'95] 1
Tan
2304 ; f : »
lcg(*u'l 23042 + 40962 ]+ \Jlagz[“u" 23042 + 40962 ]+ran-1[4°—-°“}
2304
tan I (x)is the inverse tangent function
logix is the natural logarithm
Exact Result:

~1f 16
ran I[EP

:
log{256 v 337 ) + \( log?(256 ¥ 337 ) + tan‘l[lf'jz

(resultin radians)

Decimal approximation:
0.062345686523848593380820477150855610035009036144693460016...

(resultin radians)

0.0623456865...
45



Alternate forms:
2tan! [ 136}

log(22 085 632) + \/ log?(22085632) +4 tan ™' L}’

tan'l{lf}

log(337) logi337) -1 16
logi256) + =T = J[lcg[255}+ T}Z +tan [E]Z

Etan'l[lg—ﬁ}

16 log(2) + log(337) + \/ (16 log(2) + log(337))% + 4tan'1[1—:}2

Alternative representations:

—1{ 4096
0 (s =
log{\ 23047 + 40967 ) \/lngz(\'ll 2304° +4096° |+ tan ™! (226
tan'%l,ﬂﬁﬁ}
2304

Lag(v“ 23042 + 40967 ]+ \/tan‘l[l, 4006)2 | 1u::g,r2(»'f 23042 + 40967 }

2304

n—1[4096}
2304

1ag[\f 23042 + 40062 ]+ \/lngz[\'ll 93042 + 40962 J+tan‘l[% ¢

an—1[4096}
2304

lc:gn,[wf 23047 + 40967 ]+ \/ta11'1[40—96 7+ logi[wf 23047 + 40962 }

2304

n—1[4096}
2304

1|c:g[\'f 23047 + 40967 ]+ \fk,gzw 23042 + 40962 ]+tan'1[4°_95 &

2304
tan'l[l 4':'—96}

' 2304

1ag,,[wf 23047 + 40967 ]+ \/tan‘l[l, Ly 1agﬁ[wf 23042 + 40967 J
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Series representation:
tan-! [ 4096 }
2304

log(V 23047 + 40967 )+ \/ log*(V 23047 + 40967 )+ tan™ (122

o s R g ompy R (28 comp
[Etan'l[z.;.}ﬂz[ 2 +lkzn Hg ZD} ]j-"f Elng[—1+255 33?]-
k=1
sty | - (s
EX‘ 1-256 4/ 337 +2 10g[—1+25|5 33?]_ — | 1-256+ 337 +
k=1 k “il k=1 k

1 = [—[—z—zn}_k +[1—z|3}'k}[1?6 —z,:,}k
tan_l[z.:.H — i

for (i z; tor{not(1£§zp= and not (—oe <

1/[atan(4096/2304) * 1/((((In sqrt(2304"2+4096"2))+((((In
sqrt(2304°2+4096"2))"2+(atan(4096/2304))2)))*1/2)))]

Input:
1
tall'l[‘mg's} !
2304 l'
—_— R
log|y 22042 Lap0e? ]+ 1|'| log? [\l 22042 140062 |itan _ll: %F
tan I (x)is the inverse tangent function
logixy is the natural logarithm
Exact Result:

log(256 V337 ) + \/ log?(256 V337 ) + tan~}( 2£}°

1716
tan 1[13}

(resultin radians)

Decimal approximation:
16.03960202792021631041702383835265760607863951423263605222. ..

(resultin radians)

16.039602027...
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Alternate forms:

log(256) + 1':'5""33?’ J{lug[255}+ h:ngﬂ}z +tan'1{19—6}2

(%)

16 logi2) + log(337) + \/ (16 log(2) + log(337)° + 41:311'1[1—;}2

Etan'l{g—ﬁ}

Jlagz{zsrj V337 +tan (2] log(256 V337

fan-'(%) T an(H)

Alternative representations:
1

-1 { 4026 -l
2204

1wﬂzmﬂmw§}4hfﬁzmﬂﬂw§}mflﬂﬂ

2304
1
1(, 4096
i herrory|
log|+ 23042 140082 |+ fran—l{l 409612 10g? | 23047 140967
\ 2304
1
_1{4096] =
2304
1ag[~4' 23042 140962 }.\Jl 1052[\1' 23042 140062 }.tan-l Bt
1
1{ 4DO6-|
2304 )

103@[¢23042+40962]+4“9n 1{4D95 HDEE[J23042+40962]

2304

1
1{4096] =
2304
1ng[¢ 23042 140062 }+=1agz[¢ 23042 440062 }Han_l %%%%
\
1
1. 4096
=L 304
]Dg?[¢23042+40962]+Jtan b ;ggf]zﬂogz 23042 440 962]
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Series representation:

1
1|: 4096 \ o
2304
A— =
1ng[\l’ 23047 440062 ]+1|‘| l-:-ga[\.l' 23042 440962 [stan 1| ‘:233 f

[ Wer ]k
\P"‘ 1-256+ 337
[2 lng[—l +256+ 337 ] - 2&1 SRR

[[lcg[—l L 256 ] i [ —25611\-' 33 ] )

; 1 = [—[—1—2.'.;.}"'lc +[1—zu}_k}[1;6 —z.;.}k /
tan (zp)+ 51 P ,.'"

k=1

2

\

o [—[—1 —~2g) ™ +(i —Zn}""}[lf —Zn}k]

Etan_l[z}
[ 0 +12‘ 2

k=1
for (i z 2or(not (1<§zg<oe)and not (-ee<

64/[atan(4096/2304) * 1/((((In sqrt(2304°2+4096"2))+((((In
sqrt(2304°2+40962))"2+(atan(4096/2304))"2)))*1/2)))]-5-golden ratio

where 5 is a Fibonacci number

Input:
64

1 4096} 1

tan- [
2304
3 3 -1/ 4096
y =
22042 44005 ]+ta1'| {1304]

log|v 23042 +a0062 |+

1 J ; ]
tan  (x) is the inverse tangent function

logixy is the natural logarithm

# iz the golden ratio
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Exact Result:
log(256 V337 ) + VII log?(256 V337 ) +tan”' (7

64

-¢-5+ T
tan 1[1?}

(resultin radians)

Decimal approximation:
1019.916495798143949018484938820204448671312619731083002080...

(resultin radians)

1019.9164957... result almost equal to the rest mass of Phi meson 1019.445

Alternate forms:
II 3
32 [102[22 085632) + \/ log?(22085632) + 4 tan " (12)° ]

—¢-5
¢ ! tan'l[lf}

[
32 [15 log(2) + log(337) + ,J (16 log(2) + log(337)° +41:an‘1[1;'5}2 ]

16

-$-5
. ’ 1:311'1[;}

64 [Icg[ESEH log(337) 29 \/[Ing[ESEH log(337) ‘;”‘}2 +ran-1[1§}2 ]

1
-5+5[-1-45}+ ()
=

Alternative representations:

B4 =
1 4096\ ok R
2304 )
|I e g
oe|y 23042 140062 +1|'| 1':-52[\ 23042 440062 |itan—! % 2
. B4
cilal b mﬂ_ll:lmwﬁ]
'2304 |
Eprrvra T ST
log| 23042 40062 +1|‘| mn‘lql.;gljc'j}znugz V 23042 140062
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64

ran~1 (2026 A
e e (e e
=3 ik -1511'&
L 2304
bg,.[quh{m-u% g
64 e,
T
tos[ 23042 140967 ]*w.'l tog2(\ 23047 140967 |1 (4298
S -+ i
mn—lq_l.%
bg,.[ufm}.\fm—lql,% 05223047 140962 |
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Series representation:

54
tum 1|:4-:m|s] —3-¢=
2304

I'

o 2 2 2(yf 2 2 ~1 4096 42
]ng[ 23042 14006 +1|‘| h:ng"[‘. 2304° 44096= |+tan 12304
—[[22 tan'l[z.;.}+ 245 tan'l[z.;.}—
[ 1 ]k
1-256 4

256 lcg[— 1+ 256 + 337 ] + 256 i

o
—

256 ‘[[10g[—1+255 33?]-

k
{ 1—256 V337 ]
— |

IV

\

1 &= [—[—1—Z|:|]'_"c +[1—Zc|}'k}[1;6 —ch]

-1
fan (Epl+ -1
[ 2 k
k=1

o [—[—1 —zcll-'k + (1 —Zn}_k}[lf —En:u}k

llzz T +

k=1

* Ky (16 __ |
”JE o [—[—z—zn} + i — Zn) }[g z.:.} ]f.

k=1 i3

o [—[—! —Zn}'k +11 —Zn}'k}[lf —Zu}k m

[2 [E tan_l[z.;.}ﬂ L i
k=1

To1 i Rorinot (l=§fzZg=< and not (-

And:

48/[atan(4096/2304) * 1/((((In sqrt(2304°2+40962))+((((In
sqrt(2304/2+40962))"2+(atan(4096/2304))2)))*1/2)))]+13

where 13 is a Fibonacci number

Input:
48 13
+
tan—l{fm%} 1
2304 I
| 2 3 af o3 2 1/ 4006
log| v 23042 14096 ]+1|'|]-:|g"[\,'2304 +4096 ]+ta1'l 123041“
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1 J ; ]
tan  (x) is the inverse tangent function

logix is the natural logarithm

Exact Result:
f
48 [lng[ESE V337 )+ \{ log?(256 V337 ) +tan~!( ||
13+ e
tan [E}

(resultin radians)

Decimal approximation:
782.9008973401703829000171442409275650917746966831665737068...

(resultin radians)
782.90089734... result almost equal to the rest mass of Omega meson 782.65

Alternate forms:

=1 [103[22 085632) + Jlngz[EE 085632) + 4 tan (18]’ ]
13 +

an (%)

f
24 [16 log(2) +10g(337) + \f (16 log(2) + log(337) + 4 tan" (18] ]

13
’ tan'l[%g}

f
log({337) log(337)2 -1j 1632
43[1ag[255}+ . +\/[10g[25l5}+ ) +tan [9} ]

13 +

tan'l[%g}

Alternative representations:

48 13
=+ =
a1 1 4026 '|
| 2304 /
—— | g
1-:-g[~.,|' 23042 44096 |+ | log? |V 23047 440967 |stan~! (202012
_ \ 2204
13 48
£
1. 4096
=L a0g)
| m_________=
log|y 23042 140062 ]+1|‘| tan!| 1,%]2 Hog? | 23042 40062 ]
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48

tsm_l{%] +13 =
tog[V 23047 +2006? }’u'l tog?(V 23047 140967 Jcan1 4228
13 + 48
tan_l{%]
hg.,[\rmhl'm-l{% g2 (V23047 0067 |
48 13 =
mn_l{%] + =
los[V 23042 40967 }.\l' tog? (V23047140967 Jsan1 (4258
13+ . _148409-5
L S age
tox 23047 120967 }.Jm—l{l,;ggg tog2 (V23047 0967 |
Series representation:
48 13 =
tan_l{%] ¥
os{y 22037 20967 . og?( 22047 0067 fan) 1552
i)
26 tan (zo) + 96 lcg[—l + 256+ 337 ] 96 ) PP
k=1

()
1-256 4 337

96 10g[—1+25l5 33?]-% .

k=1
{—[—l - 2.'|;:|]l_"lc + —Eﬁ:]]l_k}{lg6I —Zﬂ}k

i
2 k

o {—[—1 —Zn}_k + 11 —Zn}_k}{lg—& —Zn}k

1 ) k /

k=1

tan”! (Za)+

Ba |

o - 16 _ o)
{ [—I z.:.}'k+[1 zn}'k}{ z.;.}
Etan_l[zn}+1 2

2 P

for{izo ¢ Ror{not (1€izp<e)and not (~e<izps-1)
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We have also, from:

ﬁ _ arctan (%} (4.259)

s 2
log /22 + y* + \/(Iﬂgw‘xﬁ—i—yﬂ) + (arctan (- })2

=Bl

and

[atan(4096/2304) * 1/((((In sqrt(23042+4096"2))+((((In
sqrt(2304/2+40962))"2+(atan(4096/2304))2))) 1/2)))]

4095] 1

tan'l(
2304

: f [
lng(“u" 23047 + 4096° }+ \fl 1ag2[1f 23047 + 4096° ]+tan'l[%}2

=0.06234568652

ﬁ _ arctan (%} (4.259)

dr [ 2
" s EER 4 (s VEER) 4 (axctan (1))

[((((In
sqrt(2304°2+4096"2))"2+(atan(4096/2304))2))) 1 /4]/[sqrt(1+0.06234568652/2)]

One can actually turn the (complex) integrable system into the set of coupled first-order
differential equations

d {/(Iog V2 + y‘?)g + (arctan () '}2

—_ — A 2
= = (4.261)

2
| 18 ,u arcta.n(j;'fj : q
log /224y + -v'l(lﬂ'g \/W)_ + (a.rctan{%))‘
2
dy arctan (£) {/(log B yQ) + (arctan (¥) )2

dt

= ;
J (Iog 2 +y? + \/(log V2 + yg)g + (a:t‘cta,n (%} )2) + (arctan (%) )2

the second of which is obtained combining the first with eq. (4.259), or alternatively one can
recast this system in terms of the cosmic time 7.
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Fory=4096, x =2304 and

arct ¥
dy _ arctan () , (4.259)
dx

o 5
log /22 4+ y* + \/(Iﬂg m) + (arctan (%] )2

We obtain:

[((((In
sqrt(2304/2+40962))2+(atan(4096/2304))2)))* 1/4]/[sqrt(1+0.062345686522)]

Input interpretation:

[
{07 o ) 2

wf 1+0.06234568652°

logix is the natural logarithm

1 ; : :
tan (x) is the inverse tangent function

Result:
2.01345360082 .

(resultin radians)

2.91345369982...

Alternative representations:

{/1032(\4“‘ 23042 + 40962 ]+ran‘1[‘m%'2

e

\f 1+ 0.06234572
.'

‘dtan‘l[l, %'2 + 1ag2[wf 23042 + 40962 ]

v 1+0.06234572

{/lngzw 23047 + 40967 ]+ 1:&11‘.1'1[‘“:'—":'Is }2 #tﬂn'l[%}z - lugf[*u"l 23047 + 40967 ]

2304

«f 1+ 0.06234572 v’ 1 +0.0623457°
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{/lﬂgzw 2304% + 40967 ]+ran'1[4u—96}2

2304

wf 1+ 0.0623457°
[
#tan‘l[l, % i lcgf(\f 23042 + 40962 ]

\’ 1+0.0623457°

Series representations:

{/1032(\{ 23042 + 40042 ]+tan'1{40—9'5}2

2304

V 1+0.06234572
i 142k 42

1k Sn142k
[‘E} o Pl [ F —
| 1429
9¥g¢ 405

z‘ 1+2k it

———— & (-1F(-1+v 22085632 | *
lcg[—l ++ 22085632 ]- :

= k

—

« (~0.00388698)" (-1
(1/4) ll.ll.." [L = [ z}k

k=0
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4096
2304

{/ll::gz[\K 2304% + 40967 ]+ran'1{ }2

\ 1+0.06234572

arg{z {1—; —x” {—[—1 _x}—k + (1

-x4)( -

1 1 o
tan ix + -
y+m 212

k=1

2

(-1 (-1+v22085632)*

+

k

[k,g{_l N22085632)- 3

]Z (174 iff

k=1 k
ki(_1
@ (~0.00388698) [_z}k -
ko for (i X R and i@ x
k=0 *
foclme o
\ 1+0.06234572
( [ 1+2 k 2
k +
[_El} 3242% Fyap ,1_
o osp | 1422
1 gz{—1+ 22D85532]+ 3 y 405 .
’ 1+2k
k=0
@ (-1 (-1+v22085632}*
2102[—1+ 22085632 ) )’ s
k
k=1
@ (1) (-1+V22085632) % Y | ;
=1 k

k
arg(l.00389 —x) = (—1)° {1.00389

-0 (-3),

[JV= X

2
T k=0

[exp[, ‘|

1'|||' I X

Randx <0

58

k!

n'is the factorial function

s

(@i i3 the Pochhammer symbol (rising factorial)
. th
Fpisthen  FRbonacci number

argiz) is the complex argument



lx] 1% the floor function

i is the imaginary unit

R is the set of real numbers

Continued fraction representations:
4 2 2 -1{4096 |2
\/lagz(\'ll 2304° + 4006 J+tan {2304}

v 1+0.06234572
gz N (-1+v2z085 832 |
o 256K2 oo | L2 (14y22085692 )
4| 81[1+ K —BL— 1+K 2
k=1 142k k=1 14k
= 0.998062
v/1.00389
256 (-1+256 V337
2 - 2
1+ -1+256 v 337
o —14256 V337
4(-1+256 v 337
81|1+ 255 3+ '
4(-1+256 V337 )
4+ ;
5+...
81|34 1024
256
s S5+ T, 4096
\ B1(9+..)
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{/lagz(\'} 2304° + 40967 J+tan'1{4n—96}2

2304

\ 1+0.06234572

(-14v22085 632 |

256 %
! o 256 &2 i |%|1-1+w22085632]2
e 1+k=1 142k k=1 é—gsﬂ_n"q-lmm]
[ = 0.998062
256 (-1+256 V337 )
o +
1+ -1+256 4/ 337
& -1+256 /337
2 [—1+255 V337
81[1+ 256 3+ '
" 2 (-1+256 V337 )
24 s
5+..
81|3+ 1a24
256
1 S5+ 017, 4096
‘I|| Bli9+..)
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foctlonr ) i

wf 1+0.0623457°

‘ 256 |:—1+1.-"m:|"':l
2 2 3 .
4 81|14+ K 2_531% LK |IT+k|1I:—1+u'EEDE!5|5SE:|
e 143k Py F
[ =
1+4[K %f‘?g?]
k=1 2
a7 12
B [-14256v7337 |
25 4 E
1+ -1+256 4337
1 -1+256 v 337
o o i 4(-14256 337 |
3 )
i 4|-1+256+337 |
813+ 1024 4+T
256
4] g1 5+—1
4006
V g‘l:'”'S1':'.fv‘-+._.;|]
0.000242937
14 T 0.000242937
271, 0.000242937
2" T,0.000242937
2L

ko

K ug /by is a continued fraction
=ity

And:

atan(4096/2304)*[((((In sqrt(2304°2+4096"2))*2+(atan(4096/2304)y*2))* 1/4]/[
((((((In sqrt(2304"2+4096"2))+((sqrt((In

sqrt(2304°2+4096"2))"2+(atan(4096/2304))"2)))))*2)))+(atan(4096/2304))*2]*1/2
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Input:

|
tan'1[4095] [;" lc:gz[‘u( 23047 +4096% J+tal‘1_1[4Lg'5

/

2304 2304 ) |/

4006

J [bg(v“ 93047 + 40067 ] ) 1ag2[wf 23047 + 40967 J +ta11'l(F[gM
_1[4095
tan T
2304

1 ; : :
tan (x) is the inverse tangent function

log(x) is the natural logarithm
Exact Result:
[
~1f 16 ~1f 16
tan {E }# log®(256 v/ 337 ) + tan {E}z

I
JHNWSF+FQEEﬁﬁﬂ+beWﬁJﬁ?hmmﬂgfT

(resultin radians)

Decimal approximation:
0.181641271070908116703099520422878314716906317546232500491...

(resultin radians)

0.18164127107...

Alternate forms:

f
tan'l[lg's} # [19g[256}+ 1_.35;;3?;]2 +t5111'1[19—6}2

|
‘J tan (D) + [102[256} SRl J{lug[zsﬁ} + RS0 fan Y 2F ]Z

I
16 16
[tan_l(EJ ;:rq( (16 log(2) + 10g[33?}}2 + 4tan'1(3]2 ]j"‘l

\

16
[4 tan ! [ E]Z +(16 log(2) + log(337) [15 log(2) + log(337) +

|
16
4ESEhfﬂh+bfﬁ3ﬂ+32hmmk@ﬁ3ﬁ+4mn4Laf]“
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a2 - )
el ) e 25wl -5 |
o[ ) vt 5 - 5 ) -
- 51) el 5T

Alternative representations:

tan” “”‘-”5}\/1 g2 \(23042 + 40967 ]+tan (4208 )2

2304

|'
*" [lﬂg[wf] 2304° + 4096° ]+ \( lcgz[\fl 2304° + 40967 ]+ tan'l[%}z ]2 - tan'l[‘“:'—pﬁ}z

= tan'l[l

|
4096 4096 ; — |,
- 1, —— | +log?(V 2304% + 40962 | |/

’ 2304J'J ( 2304) * og'(V At J]f
|

J[ . 4096
tan (1, ——
2304

tan” (1 i +1ag2[v’23u42+49952J]2“

" lug[wf 23047 + 40067 ]+

2304

\

tan” ["”9'-“}\/1 gz(\zzamzwugﬁz]ﬂan 12096 Y2

2304 2304

[IUE[\'II 2304% + 4096 ]+ \f'l lcgz[\'ll 2304 + 40967 ]+ tan'l[%}z ]2 - tan'l[‘m—%'

2304

[tan'1[4ﬁgﬁ]4‘ an” [4'395 +1ag2[~f2304 +40952}];[

2304 2304

[ _1(4G96
rtan ——
2304

"‘1:
‘tan [4':'95 +10g2(\'/23l34 +40952J] ]]

2 2
lcg,.['y'r 23047 + 4096 J+“1I T
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2304 2304

tan” ["”9'-“}\/1 gz(\zzamzwugﬁz]ﬂan 1( 20962

2304

‘ [lu::g[vf 23042 + 40967 ]+ Vfl lngz[\'ll 23042 + 40967 ]+ tan"1(2226 ]z + tan1(22%)

' 23D4J \ 2304

4006
J[tan'l(l 9 4
2304

tan” [1 5 +1ag§[v“23042+40952}]1“

- 4(| (1 3086 +lngi(1f123042+4l3952]]!,-’1

log, [af 23042 + 40967 J

2304

\

Series representation:
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2 204 2304

tan” 4':'9'5}\/1 g2 \KEBD42 + 40962 ]+tan [{'—96}

J [IUEH 2304 + 40967 ]+\/1|::ugz[\3I 23047 + 40967 ]+tan'l{%}z ]Z +tan‘1[‘m—%

2304
[ 1 ]k
[[[lag[— 1+ 256 ] Z = .
[_[—I—ZI:I} +l—2o) }[l;_zu}k ] (1/4)

Mll—-

e k

—

[tan (Zn)+

e —[—z—z]1""‘+[1—2.']l"‘c 1—6—2.' :
[Eran'l[z.:.}ﬂz[ ’ % ’ }{g D} JI,u"ll

e

4tanY(zo) +410g2[—l + 256+ 337 } i

8 lag[—l +256 +4

]i [ -zsﬁlu' 337 ]k i [1-256::'ﬁ ]k I -

k=1

o [—[—1—29} +E—Zn) }[I—:—Iﬂ:l}k

4 tan'l[zc.}z % -
k=1

N IR, WML . [ BRI
[Z[ (—i—2Z0) " +(I—%Zn) }{g Z':'} ]1_'_2103-[_]_4.255 33?]

k

,‘_
— h

[4tan_1[zc.}2 +4 1ag2[—1 4+ 2564/ 337 ] i lng[—l +256 4 337 ]

k=1 k=1

i [ -256113 337 ]k L4 [i [ 1-2562@ ]k ]2 .

= {—[—1 —Zn]‘_"c + (i —Zu}_k}{lgﬁ —Zn}k

4 tan'l[z.;.} z P -
k=1

[—[—1 —Zn}_k +11 —zu}'k}[lf —z.:.}k ]Z]

2 k

AR J[iltan_l[z.:.}z+410gz[—1+25l5 33?]-

= l"
1-256+ 337

8 lng[— 1+ 256 ] i




From the exact result

tan'l{%&} i‘f log®(256 v 337 ) + ran'l[l—;)z

|
‘qll 'fall'l[g—ﬁ'jz +[10g[255 V337 )+ \/lagz[EEfn v@hran'l[lg—&}z ]2

[resultin radians)
we obtain:
L((((((tan™(-1)(16/9) (1og*2(256 sqrt(337)) + tan(-1)(16/9)*2)(1/4))/sqrt(tan”(-

1)(16/9)°2 + (log(256 sqrt(337)) + sqrt(log*2(256 sqrt(337)) + tan’(-
1)(16/9)*2))"2))))"3 - 29+golden ratio

where 29 is a Lucas number

Input:
1

5 29 +¢

I
“1/16% 4! 2 T} =1/ 1642
tan I:?:l‘{lllng"ﬂzSEu 33?]-”:911 I:?ll

Jtﬂn'll:%]2+

I 2
log(256v337 ]+‘-.I'I log?(2564/337 Jstan~1 {122

1 | ; ]
tan {x) is the inverse tangent function

logix is the natural logarithm

# iz the golden ratio

Exact Result:

| 3/2
[tan'l[l—;}z + [10g[25l5 V337) + log*(256 V337 ) + tan”!(5 ) ]2]
¢ —29 +

1:5111'1[E}3 [1032[255 v@htan'l[;—ﬁﬁg"“

Q

(resultin radians)
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Decimal approximation:
139.4796337855778235756250292055734928253628941874126208740...

(resultin radians)

139.4796337... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

—29+%[l+\'€]+

2,3/2
~1{1632 log(337 1 7118 ~1f1632
[tan 1[1;} +[1ag[25l5}+ = ':2337] +\/[log[255}+ s ':2337’} +tan 1[1;} ] ]

tan'l[lf }3 [[102[255} g 3T ?3?3 }2 + 'fan'l[lgIs }2}3"'4

16
¢ —29 4 [4ran‘1(EJz +1(16 logi2) + log(337)) [16 logi2) + log(337) +

| 32
16
__J 256 log”(2) + log*(337) + 32 log(2) log(337) + 4tﬂﬂ'1(3]z ]] ;"#

163 16 213/4
[tan'l(EJ [[15 10g[2}+lag[33?}}2+4tan'1[3]z] ]

¢ — 29 +

8 [[1ag[255 337 ] + _‘q||| 10g2[25l5 337 ] -i (lag[l - %J- lng[l F %]]2 _

! g1~ 254)-1ogla 221 ]}
esfe-257)- o5

[lngz[zﬂa 337 ] E i [lng[l = %J- lng[l + %]Jz]i‘q]
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Alternative representations:
1

3 —20+ 4=

tan_l{%]‘,tﬂlll]l:-gz{ZSIS u'ﬁ:lﬂan_l{%]z

J tan~ # %]2 +[1Dg'{256 ¥ 337 :|+1|IIIII 1032{256 ¥ 337 ]+tan_1{%:|2 ]Z
1

-29 + 4+

tan~1(1,18 4||Itsm_1 11812 10222564337 |
9 /Y g )

Jtan_l{l.%:lz+

1-:-3{25!5 ﬂﬁ]w'ltan-l{l.% +log?|256 V337 | Jz

3 -29+¢ =

{12/ bz 256 V7 oran )10

J tan_11 1'?'5]2+[]Dg{25l5 v 337 ]+\|||II 1032{256 ¥ 337 ]+tan_1{%:|2 JZ
1

29+ 4+

] 1.;—6] t,fmn—l{ll;—ﬁ]h].:.gf{zs& V337 |

Jtan_l{%:lz+

log,|256 fﬁ]wl'lran—l{%]:ﬂngf{zm V337 Jz

3 —29+¢=

tan~1(18)4/1og2(256 337 Jsran 1 152

J tan™! # %}2+[]Dg'{256 v 337 :|+,|IIIIII ]-:ugz{ESIS- V3237 ]+tan_1{1l?6:|2 ]2
1

29+ +

tan'l{l.lf] :1'-“||Itan'1{lllg—6]2+lng'§{25|5 V337 |

Jtsm_l (1 %}2 Hlog,|256 u'ﬁ]ﬂuu' tan—l{l.lg—'s]hlngf{zsrs V337 | r
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Series representation:
1

I
tan! (18] 4f10g? (256 337 Jstan1 (182

3 -29+¢ =
Jtﬂﬂ_ll:lé?']z+
+

~29+4+ [[lag[— 1+ 256 ] [[lug[— 1+256+ 337 ] o
k=1 : “‘,‘

o [1_2561~fﬁ] ]2_,_ [tan_l[ZD]'+ } i

- k 2

¢ et of
+
k=1 X

32
~mi— 20y + - 20) %) (2 -z ) V|
[tan‘l[z,:,n %, i [ i i }[9 z.;.} I] ;';

2
I
]Dg|:256'v' 337 ]+‘l.III ]Dg:EI:ESIS'v' 337 :|+ta11_1{1§':|2 ]

—

k
i [ 1-256+4 337 ]

k=1 K

o (13 ]k
[[[lcg{- 142564337 )- )} T iasevimr ). | o
.
L 2 31
[tan‘l[z::H %1 i [_[_1 ~%0)™ + _z':']'_k}[lf —z.;.} ]1]

|_.

k=1 3
; k3
i 1 =& [—[—z—zn}_k+[1—Z|3}_k}[1?6—z|;.}
tan (Eg)+ =1
2 2‘ k
k=1
fio or { not {1 and not (—ee< iz s -1)
E is the set of real numbers

And:

1/((((((tan™(-1)(16/9) (10g"2(256 sqrt(337)) + tan™(-1)(16/9)"2)(1/4))/sqrt(tan”(-
1)(16/9)"2 + (log(256 sqrt(337)) + sqrt(log"2(256 sqrt(337)) + tan”(-
1)(16/9)*2))"2))))"3 - 34-8+1/golden ratio

where 34 and & are Fibonacci numbers
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Input:
1 1
—34_-84+ =
&

tan I: %]‘{Ill 1-:'32{256 ﬂ'ﬁ]+mn_ll: %5]2
Jm-w%]hhgﬁzmﬁ]w‘1.352.;255\;@]@“-1@}2 i
tan I (x)is the inverse tangent function
logix is the natural logarithm
# iz the golden ratio
Exact Result:
3/2
[tan-l[lf}z + [log[ESE V337 ) + \/logz[EEfn V337 }+tan'1[;—6}2 ]z]
1 -
PR 1613 164243/
& -1/ 16 ~1{ 16423/
tan [g } [1032[255 vV 337 ) +tan [9 ]2}

(resultin radians)

Decimal approximation:
125.4796337855778235756250292055734928253628041874126208740..

(resultin radians)
125.4796337... 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:

+

-42 +
1+4/5 )
243/
tan_l[l;}z ) [103[256} . 1233?] = \/[102[255} + B -:233?_1 }2 +ta11_1[1;}2 ] ]
tan‘l[ 5 }3 [[105[255} - ";3?’ }2 - tan‘l[—}; }2}3-'4

Q
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1 16
; -42 4 4ran'1[EJz +(16 logi2)y + 10g[33?}}[16 log(2) + log(337) +

f 32
16
__q( 256 log?(2) + log?(337) + 32 log(2) log(337) + 4tan'1(E]z ]] /

16y 16 121314
[tar.l'l(?} [[15 lng[2}+lng[33?}}2+4tan'1(3]2] ]

1
- =42 +
i

16

s )t 7)o - 5 - 5 |-

3)2
Y] T e ™

e

[10g2[255 337 ] o [lag[l - %]- lng[l + %HETM]

/

/

Alternative representations:

1 l
Y I
'I?'
e 1{{}_6]% 22(256 V337 Jstan~1 (182
Jmn—w%lh s 27207 o (3 |
1 1
A2+ —+
: 3

I
mn'l{l,%]‘}qlltan'll: 1,2 f4log? 256 V337 |

2

I
loz{256 V337 Jo,| ran~] (1,12 og?(256 V337 |

Jtan_lfl.l?ﬁ}:+
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- -34-8+

=

tan~1 194/ 1032256 V377 ptan 18

J tan~ # %]2+[]ng{256 ¥ 337 :|+1|IIIII 1032{256 v 337 ]+tan_1{%:|2 JZ

1 1
-42 + - +

() 5 sofene 7

f 2
J tan_l{%:lz+[]ugp{256 u'ﬁ:lt\lll tan_l{g:lzﬂngrf{‘ﬁﬁ u'ﬁ:l]

1
- -34-8+- =
¢

tan~1 (18] 4/ 1052256 V377 Jtan 1 18

J tan # %]2+[]Dg{256 V337 :|+,||IIIII 1052{256 ¥ 337 :|+tan_1{%:|2 JZ

1 1
-42 + - +
i

ran~! (1,12 ;tlu'ltan—l (122 Hlog?(256 V337 |

Jtan_l{l.ll?ﬁ +

2
log,| 2564337 :|+,|II|II tan 11, %]2 +log?(256 wﬁ]]
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Series representation:

'E-II—‘

1
—34 B+

tan—lllflﬁ ]4.I'].353{256 ﬂﬁ]+mn-1{%]z

R

v

J tan-] { 16'5_]2 +[]ng{256 Y ETT ]+"'|||II10§2{256 v 337 :|+ta11_1{1$5':[2 T

q%}“
] Z 256337 ) 105[_1+255 33?]_

—42+}+ 10g[—1+256
@
& [%}“ 1
;1_256% +tan_1[z,:,}+5,
1 k
i{—[—I—ZI:I}_‘E+[1—Z|:|}_k}{1;6_zn} .
k=1 k
; L 22
= ey k /
i {—1 ]“
lng[—1+256 ] Z -256+ 337 -
k=1
34
e L. o0 [—(-i-20)" +[1—zc.}'k}{1?'5 _zﬂ}k
o)+ 3 p

tan

rinot (1€§izg<ee)and not (-«

k=1
1 & [—{—z—zn}_kﬂr—zn}_k}{l;ﬁ —Zl:lk i

_1[Z|:|]-+—zz P

k=1

E is the set of real numbers
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I3*[1/((((((tan™(-1)(16/9) (log"2(256 sqrt(337)) + tan™(-1)(16/9)2)(1/4))/sqrt(tan”(-
1)(16/9)"2 + (log(256 sqrt(337)) + sqrt(log”2(256 sqrt(337)) + tan”\(-
1)(16/9)"2))"2))))"3 - 34-8+Pi]+64

where 13 is a Fibonacci number

Input:

1
13 3—34—8+}T + 64

I
tan (1) 4/ 1og(256 V337 itan (102

2

]
log{256v337 ]+‘|.|'I log?(256/337 |+tan | %]E

Jmn'll:]?&]2+

1 ; : :
tan (x) is the inverse tangent function

log(x) is the natural logarithm

Exact Result:
b +

f 3/2
tan'l[l—ﬁ'}z + [lng[ESE V337 )+ \I log®(256 V’ﬁhtan'l[g—ﬁ}z ]2]

Q

13|-42 +7 + e 16121314
tan [—} [1032[256‘-'33?]+tan [;”

=]
(resultin radians)

Decimal approximation:
1728.041501855430385556480114808335648693916807290765529828. ..

(result in radians)
1728.041501855...

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

b4 +13(-42 +m+

r 3/2
~1{16%2 1 1 2 -1j 1632
[tan I[IE} - [103[255} + E“:;Lm + \/[IDE[ESEI} + E@} +tan 1[13} ]Z]

tan'l[l;'s}g [[lcg[ESEl} 4 Logt337) "233?'1 }2 + tan'l[l—;}z}g"I4

16
-482 + 137 +(13 4tan'1(3]z +(16 log(2) + log(337)

l 32
16
[15 log(2) + log(337) + _H|| 256 log?(2) + log®(337) + 32 log(2) log(337) + 4ran‘1[3 ]2 ” ]f{

16+ 16121314
[“"“_1[3] [[1'5 103[2}+1Dg[33?}}2+4ta11'1(3]2] ]

-482 + 13 7+
|
| 1 16 16
1ag[255 337 ] + ‘q| 10g2[255 337 ] = [lng[l - ?J- lng[l + ?]]2 _

104 [ I
! g1~ 25¢)-togf %Hz]g"?]f;
esle- ) vesle+ 1)

[1ug2[255 337 ] = i [lug[l = %]- lag[l g %]]2]34]
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Alternative representations:

i

1
13 3—34—8+}T +54=
tan 1{9—’5]% =?(256 V337 stan 1 122
\Jmﬂ-l{ %]2 +[]n:\g¢25l5u'ﬁ]+wll log?(256+7337 :|+'csm‘1{§]2 r
(
1
64 +13|-42 +m+ 3
tan'lgl.%]:hu'ltan'lﬂ1.%]24.:52{2551;%]
|
Jtan_l{l.%s +1-:.g{256wﬁjwu'mn‘l{1.%]24-332{255ﬂﬁ]r
(
1
13 3—34—8+}T +64=
tan 1{9—'5]-;1“ 22256 V337 Jitan 1 L2
\Jﬁm-l{ 19_6]2 +[].:.gﬂzswﬁ ]+‘n.|'| 103212561Jﬁ]+tan_1{%]2 r
(
1
64 +13|-42+m+

tan 1| %ﬁ] ‘1tlll mn-lg'{;,—ﬁf oga|256 V337 |

]
Jtzm‘ll: %]2 +[]Dgpﬂ256 ﬂ'ﬁ]tull tan~! { %]2 +]DE§{25'5 ‘-'"ﬁ]
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-34-8B+m|+64 =

13 3
mn-l{%m'l]ggz{zss vﬁ]nan‘l{%]:
Jmn-llllg_ﬁ]h[bg{zsls LT ]+u|f10321256ﬂ'ﬁ]+ta11_1{19—6:|2 r
/
1
64 +13|-42 + 7+

I
t‘an'lg l%ﬁ] ‘{III tgm'l{l, %F +]Dg£¢25l5 ﬂ'ﬁl|

Jtzm_l (1, 1_?'5‘]2 +|log,|256 ﬂ'ﬁ]+ullltan‘1 (1, % Hog?(256 V337 | ]2
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Series representation:
(

= -34-8+r|+064=

tan 1{%];‘; {256¢33?]+tan-1{1’5‘}2

J tan_l{lé&]z +[]ng'{256 ﬂ'ﬁh.ulll 1052\[256 V337 :l+'l‘E|.1'I_1 { 15"[2 r

Bd+13(-42 +m+

S o
lag[—1+255 ] i[ —2561.-'33?]

k=1

+

lag[—l +256 4/ 337 ] -
k‘i
i [ 1-2561u'ﬁ] 1

-1
+(tan {Zpl+ -1
k 2
k=1

oo i ke kY26 _ o fF
[ (—i—3Zp) "~ +({i—2g) }[g Zu}
Z

k=1 k ’
3)2
tan iz }+}1 N [—[—z—zl;.]-""‘+[1—z.;.}““}{{;—'5‘_z,:,}k /
H e k #
o {—1 I
log(~1+256 /337 ) - 3} 2|
k=1

34
. & k L
; 1 = [—[—I—Zn}'k+[1—Zn}'k}[1;-zn}
tan (zg)+ — i k
k=1
& k3
X 1 @ {—{—I—ZU}_k+[I—Zu}_k}[1; - 20
tan (sp)+ — i
k
k=1
Rorinot(l=siz jand not (—ee<izgs

K is the set of real numbers
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We have also that:

24*[1/((((((tan™(-1)(16/9) (1og”™2(256 sqrt(337)) + tan™(-1)(16/9)"2)(1/4))/sqrt(tan”(-
1)(16/9)"2 + (log(256 sqrt(337)) + sqrt(log”2(256 sqrt(337)) + tan”(-
1)(16/9)"2))"2))))))"3]+29+golden ratio

where 29 is a Lucas number

Input:
1
24 ik 29 + 4
tan'll: %]‘{Illlngal:ZSE Jﬁ]+mn'1|:_1—c'?‘]2
T 2
tan_1|: 1?'5]2+ ]Dg|:256 v 337 ]+‘I,III ]Dg2|:256 v 337 ]+tz|n_1|: %12
tan : (x) is the inverse tangent function
log(x) is the natural logarithm
#is the golden ratio
Exact Result:
f 3/2
-1/ 16 EoE] ECh -1 16
24 tan (2] + [10g[255 V337 ) + \[ log?(256 V337 | +tan'( || ]Z]
&+ 29 +

tan'l[l;ﬁ‘}3 [lagz[ESEI V337 +tan'1[1;'5]2}3"'4

(resultin radians)

Decimal approximation:
4035.296429112620184306295203743354151101142349362370355148 ..

(resultin radians)
4035.296429...

Alternate forms:

29+%[1+\'{E]+

f 243/2
~1/ 162 log(337) logi337)12 ~1f162
tan [g | [lng[EEEH > +\I [10g[256}+ 5 } +tan [p } ] ]

24

tan~(28)? ((log(256) + 2522 | ran 1287
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16
¢+ 29 + |24 [4 tan'l[E ]Z +(16 log(2) + log(337))

32
16
[15 log(2) + log(337) + _J 256 log”(2) + log”(337) + 32 log(2) log(337) + 4“”1'1[3 JZ ” ;"f

163 16 2
[tan_l[EJ [[15 103[2}+10g[33?}}2+4ta11'1(3]2] ]

¢+ 29 +

192 [[1ag[255 337 ] + __j 10g2[255 337 ] - i [lag[l - %}—lng[l + %]]Z -

2 g1 - 284) - togf. %Dz]“ )
(tosfr - 25)-togfus 24

[1ng2[255 337 | - i [lng(l = %J_ lng[l X %Dz]u]

Alternative representations:
24

3 +29+¢?=

tan 1 18)4/102?(256 337 jstan”! b

o
Jtsm_lli%]z+
24

20 + 4+ :

4
V°

v T ~1{16)2
log{256+7337 ]+".II log?(2564337 f+tan 43] r

I
tan'llll.l.?ﬁ]‘{llltan 11,182 1052256337 |

cn.
Jtﬂn_ll:.l.%slz+

2

I
log(256 V337 ]+u|' tan (1,18 P10 g?(256 v337 |
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24

- +20+4 =

tan! (18] 4/ 1032256 V377 Jtan 1 18

J tarl_l# 19_&]2 +[]Dg'{256 ¥ 337 :|+1|IIIII 1032{256 V337 :|+tan_1{%:|2 JZ
24

29+ +

tan1(18) ‘{Ill'mn_1 (L8 11og2(256 V337

Jtﬂn_l{%]z+

log,|256 'u'ﬁ:kullltan_l{%:lz Hlog?|256 V337 | ]z

24

- +20+4 =

tan~1 (18] 4/ 1052256 V377 ptan1 (18

J tan # %]2+[]Dg{256 ¥ 337 :|+1|IIIII 1032{256 ¥ 337 ]+tan_1{%:|2 JZ
24

29 + ¢ +

tan‘l{l.%]ﬁltan‘l{l.% +log?(256 V337 |

Jtﬂﬂ_l{l.l’;‘—Ijl +

log,|256 ﬂﬁ]w'ltan‘l{l.%ﬁ +log? (256 V337 | Jz
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Series representations:
24

3 +29 + ¢ =

1614 1og?(256 V357 oran1 L9

tan_I{

Jm—l{lga]h[hg{zmﬁh.’ log?(256¥337 a1 (18 r

1 k
29 + ¢ + |24 10g[—1+255 33?]—i@+ 10g[—1+255 33?]-
k=

[ ; ]k
1-256+/ 337 [ 1
P valeli LR T Al ST L i 5N +

—

[
=1
tan (gq)+ — I
Z i ol 2
k=1

[—[—z‘—z.;.}“‘ +[z‘—z.;.]~“"‘}{1;Is —zc.}JLC

o
2 p g

k=1
3/2
k
| 1 & (im0 -2 (5 -0 )
tan [z.;.}+—zz = /
k=1
e SE R
— [ 1-256+ 337 ]
10g{—1+256 33?]_ZT +
k=1
3/4
% &\ (16 ko )
tan'l[zn}+lz i [_[_!_ZD} S }[9 _ED}
k
k=1
—.5: k(16 8%
tan'l[zn}+izi [_[_I_ZD} T }[9 =
2 k
k=1
foriizo e Ror(not(l€izg=e)and not (—ee<izgs-1)
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24

= +29 + ¢ =

I
tan~ I: %'l ‘{III ]DgEI:EEIS fﬁ]ﬂaﬂ

Jmn_l{]‘é&]2+

20 + ¢ +|24 lng[—l + 256

Al

I
]Dg|:25l5*u' 337 ]+‘|.III 103:21:256\-' 337 :|+tz|.11_1{1§:[2 ]

+

] S‘ [ 1-256y 337 ]

lug[—l + 256 v 337 ] 2
k=

—

\
1 k

i —{ 1_256“'%] +|tanY(zg) + : i

= k 2

o (et s sor )8 1]1
+

k=1 k
32
; 1 = [—[—r—zu}_k+[1—zu}'k}[1£—z.;.} /
tan (Zn)+ — i {
2 k /
k=1
1 k
] ik [ 1-256+ 33?]
i

lcg[—l + 256
k=

[ Y it i O [ —ch}k]Z !

tan_l[z.;.} + =i
k
k=1

—

[“-J|I—"

& (~(-i—z0)™ + (i -207F) (-0 ]
k

tan zg) +
k:

-

for { not ((§ zpeR and —s < i zp = - 1))

From:
The interaction of glueball and heavy-light flavoured meson in

holographic QCD
Si-wen Li - arXiv:1809.10379v1 [hep-th] 27 Sep 2018
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In order to match the experimental value of the p meson mass m, = VMM ~ TT6MeV
where Ay is numerically evaluated as A; = 0.669314..., we first need to fix the Kaluza-Klein
mass to Mg = 949MeV. Then let us identify the lowest mode of the heavy-light meson field
Q=0 Qn—o as the vector meson Dﬂ and the pseudoscalar meson D whose mass is given as
M (Dﬁ) ~ 2007TMeV, M (DB) ~ 1865MeV by experiments. In this sense, we further consider

the case of Ny = 2 for D-meson, so the parameters in (3.20) (3.21) can be numerically fixed as

Mg ~ 1754MeV, My ~ 2007TMeV, My xR~ 1.048, v o~ 351954\ N My k. (5.4)

On the other hand, the glueball mass in holography is determined by solving the eigen equations
(2.11) (2.16) for exotic, dilatonic and tensor glueball respectively. For the reader’s convenience,
we collect the mass spectrum of various glueballs in Table 2. It is clear that the glueball
decay occurs when the mass relation mglueball /D —meson > 2 is satisfied because the effective
holographic action we discussed is quadratic of the heavy-light meson fields. Accordingly we
will choose the excited mass of n = 3 as Mp = \/mﬂ-f KK =~ 3938MeV, Mp = My =
\/Wﬂ-f kK = 4035MeV for the exotic, dilatonic and tensor glueball respectively. With
these values for the parameters. the boundary condition for the eigen equations (2.11) (2.16) is

numerically evaluated as,

Hg (rgr)”" = 0.00602402) 2N Mgk, Hpr(rgr) ' ~ 00211777 2N Mgr.  (5.5)

Mp =Mr= +/162.699/9Mgx ~ 4035MeV

value of the dilatonic glueball.

We note the following mathematical connection:

Exact Result:

@+ 29 +

24
o

32
tan~'(2) + [10g[255 V337 )+ \/ log?(256 v 337 ) + tan-l{%s}z ]Z]

tan-l{l_ﬁ}E {1032[255 V337 | +tan”! [13!5]2}3..'4

Q

(resultin radians)

Decimal approximation:
4035.296429112620184306295203743354151101142349362370355148. ..

(resultin radians)

4035.296429...
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Furthermore, we have also:

1/e*[24/(((((tan™(-1)(16/9) (log"2(256 sqrt(337)) + tan’(-
1)(16/9)2)(1/4))/sqrt(tan’(-1)(16/9)*2 + (log(256 sqrt(337)) + sqrt(log*2(256
sqrt(337)) + tan(-1)(16/9)2))"2))))))*3]+256

where 256 = 64 * 4

Input:
1 24
= + 256
& 3
I
tan_ll:lq—ﬁ'|‘11l'll||]ng:2|:256 1-.-'33'.?'|-n"z|1'|'1|:%'|E
I 2
- 12 Famh e V= 2
tan ! 12 4flog(256 v 337 |+ log(256 V337 J+tan B
tan : (x) is the inverse tangent function

logixi is the natural logarithm

Exact Result:
" 32
24 [tan'l[lf}z - [10g[255 V337 ) + \I log®(256 V337 | + tan'l[%ﬁ}z ]Z]
256 + . -
e tan'l[lf‘f [1032[255 V337 )+ tan'l[l—;}zj !

(resultin radians)

Decimal approximation:
1729.238850069517889145823150151776428910233634101026225911 ..

(resultin radians)
1729.23885...

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

24[‘:311'1{9} [102[255} M \/{102[255} bg2im 33?’} +ran‘1[19—6}2 JZJ

€ tan_l[lgls }g [[103’[255} + ]EE% }2 - 1.'5111‘1{1;'5 }2}3-"4

/2

256 +

16
256 + 24[4tan : ]Z+[15 log(2) + log(337)

32
16
[15 log(2) + log(337) + ’256 log®(2) + log*(337) + 32 log(2) log(337) + 4 tan" I(EJZ” ff

3 16 2\3/
[ctan (E [16103[2}+10g[33?n +4tan” I[E]Z] ]
16 16 1213/4
16 lﬁftﬂn_l(—J [10gz[256 33?]+tan'1[—Jz] .
9 9
16
av’_[lagz[zma 337 | +tan” (EJZ+

\ IDgZ[ESEJ 33?]+tal1'1(:;—5]2 ]M ,-’f
[c tan'l(:;—ﬁ]g [lngz[ESEl 337 ] +tan'1(g—6]2]3';4]

1og[255 337 ]

Alternative representations:
24

+ 256 =

tan 1{%]‘{' £7(256 V337 prtan (227

£
I
Jmn-l,i 1,?&]2* log{256+337 ]+‘-.|'I log?|256+/337 :|+tan_1|:%]2 r

24
256 +

)
1{; 16Y4f . -1{, 162 3
tan 111.3]‘{; tan (1,2 [ +log?(256 V337 |

Jtﬂn_llll.%]2+

[ 3

I 2
log{256 V337 |+, tan"! (1,127 slog? (256 V337 |
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24

+255 =

mn-l{%] ;tlnlllc.gz{zsﬁ wﬁ]ﬂan‘l{%]:

[

J ran-L| %]24,[].:5{256 V337 :|+1|II|II Iog?(256v337 Jitan1 {12 Jz

24
256 +

mn1(18) ;tlﬂltan-l (2] log?(256 V337

e

log,|256 "a'ﬁ:kullltan_l (7 +og2(256 V33T JZ

24

mﬂ-l{%]*;n'llagz{zsﬁ wﬁ]ﬂan‘l{l?ﬁ']z

J ran-L| 19_6]2 +[].:.g{256 V337 :|+1|II|II log?|256+337 :|+tan_1{%:|2 ]Z

24
256 +

mn-l{L%Hfmn-l{L% og2(256 337 |

e

I
Jtan_l{l.lg—ﬁ +[]ng,.{256 #ﬁ]w' ran {1, % +log?(256 337 | ]z
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Series representation:

24
+255 =

16

I
tan? ()4 log?(256 V337 foan™ (B

[

J tan'l{lf“]z +[]ng‘{25l5 Va7 :|+,I|IIIII 1052{256 ETT :|+tan_1{1§‘:f2 r

; VS I
Z 1-256v 337
_— %

256 + |24 10g{—1+255 33?]- k

lng[—l +256 1337 | -

(=) | |
i o lug £zl + [tan"Y(zo) + } i
k i

[—[—1 oz 4 —z.;.]v"“}{lg—'5 —z.;.}JFC

o
)3 P i

k=1
=1 1 = {_{_!_ZU}_k+[!_z':'}_k}[1?6—znr 3/2 IIII
ha [#]k
e |[log(-1 + 256 33?]_2“% )
k=1
34

1] = [—[—!—ZD]'_'E+[!—Zn}_k}[1£—zn}k

tan_l[zl;.}+ — i Z P
k=1

1 = [—[—L—Zu}_k+[1—Z|:|}_k}[1g,—6—znk i

-1
tan (s =
D}+21£ ke

for{izg ¢ Ror(not (1£izg<w)and not (~w<izgs-1)
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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 =213, we obtain:
sqrt(golden ratio) * exp(Pi*sqrt(213/15)) / (2*5™(1/4)*sqrt(213))

Input:

|
| 213
EXp ]

T et
‘\|I 15
A EE i

2y 54213

# iz the golden ratio

Exact result:

—
—

i |

[ 714 |
It“1.,.1_5:r &
213

2 V5
Decimal approximation:
4035.483425247420442884076501190630859556030569888526687828...

4035.483425...

Property:
s |
v 7lUS5a | _&
213
is a transcendental number

e

2Y5

Alternate forms:

)} ||5+w.f? S5
2Y 2130

[ s

‘\'II 42

2V5
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Series representations:

CF (L Bof gt L, EVF(-L) ok ¢
20 k! = k!

TV Ep

EXp

i exp[n 213

15

25 V213 1K (-] 21350 ¢

Zk:ﬂ k!

for not ((zoeR and —es < zg < 0))

ﬁexp[n !%]

25 V213

arg{?s—l —x}
2

expi ﬂ—”g{"’" ’”J]

75 2 oot

k=0 ki

exp|r exp[z T

o (-1 (-2 x™

{_é}k
P

k ok 1
4 arg(213 —x)py & 1 2183 -x)" x {_E}k
25 exp[fﬂ—ﬂz

2n T k!
forixe Randx <0
ﬁexp[n !%J
2V5 V213
k
12 |arg( Bz )2 m)| 1;2{1+[mg{?1—zc.'|n2m]] « (-1 (- é}k{?s_l -%0) zg°
e 2 %

k=0

i L2 |angi213 -z W2 mi+1/2 |argid—zn W2 m)]
Jul

1 \-1/2 |argi213-2g )42 1))+ 1/2 | gid—zq )42 7))

%)

o (-1) {— J, - o ol
k!

w (-1)f {_é}k (213 —zp)* z5¢

/[p¥E 2 T

k=0

n'!is the factorial function

[y i3 the Pochhammer symbol (rising factorial)

E is the set of real numbers

argiz) is the complex argument

|x] 15 the floor function

iisthe imaginary unit
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Now, from

f
tan'l[%’}# 1932[256 \.’ﬁ} + tan'l{g’}z

|
| ) Bl — §
\ tan”!( Tf + [lng[ESE V337 )+ J10g2[256 V337 +tan~}( L] ]Z

(resultin radians)

0.181641271070908116703099520422878314716906317546232500491...

(resultin radians)

=0.18164127107.....
We obtain:
12*[1/((((((tan™(-1)(16/9) (log"2(256 sqrt(337)) + tan™(-1)(16/9)"2)(1/4))/sqrt(tan”(-

1)(16/9)"2 + (log(256 sqrt(337)) + sqrt(log”2(256 sqrt(337)) + tan”(-
1)(16/9)"2))"2))))))"3]+34-288-21+1.618034

where 34 and 21 are Fibonacci numbers and 288 is equal to 144*2

Input interpretation:
1
12 ;

I
tan'll: lgl—ﬁ:l‘ﬂl'llll ]DgEI:ESIS V337 :|+t':m'll:.% ]E

Jtan_lil?ﬁ]z+

34-288-21+1.618034

. 2
log(256v337 ]+".III Iog?(256 V337 stan 1 2

1 ; : :
tan (x) is the inverse tangent function

log(x) is the natural logarithm
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Result:
1728.957232. .

(resultin radians)
1728.957232...

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:
12

5 +34-288-21+1.61803 =

I
tan~1 18 ]“LII ]-:-EE{ZSE‘ V337 frtan”! ‘%F

R
Jtan_l{%]2+
12

-273.382 + g

]
log{256337 ]W'I log? (2564337 Jstan~! | 1?&]2 r

)
{1 16Y4] rp=-1{7 1612 EE]
tan 1':1'_?31;' tan~ (1,07 +log? (256 V337 |

==, | 1y 1872 s
105{256\4'33?]+u|ta11 11.?] Hog? (2564337 |

Jmn_l I:_l.%]2+

12

5 +34-288-21+1.61803 =

I
tan™ (18 ]‘{ﬂ' log?(256 V337 Jstan! [ 2

R
Jtan_l{%]2+

]
log{256337 ]W'I log? (2564337 Jstan~! | 1?&]2 r

12
-273.382 + 3
mn‘l{%s]‘{ll t'an_1|: % ]E +]Dg_'ﬂ256 \fﬁ]
Jmn—l{%]:+ ]u:-g'!.{ZSIS u‘ﬁ]+”llltan_l{%]2+]ngf|:256 \.n"ﬁ:l JZ
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12

i 34-288-21+1.61803 =

I
tsm_ll: 19_6]“1!;" ]DgEI:ZSEI ‘J'ﬁ]-ftﬂﬂ_l l: %]E

2

I
\Jm"_ll:l.?ﬁ]2+ log(256v337 ]+'I|III log?(256 /337 |+tan~! | %5‘]3
12
-273.382 + 3
]
e 118) 1 5 o8 V37
. 2
. 2 337 )+ tan— Y 337
a1 (1, 18) #{log[256 V337 |+ | tan M1, 2P +log2(256 V337 |
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