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We have the following equations:

The related Friedmann equations to (7) are

i_ 4nG ., .. A @+k_81G_. A (12)
a3 R ETgh Tyg T g Phge

where p and p are analogs of the energy density and pressure of
the dark side of the universe, respectively. Denote the correspond-

ing equation of state as p(t) =wit) pit).

The scalar curvature is:

4 ., 2 12

- 49A3r1 (14)

(((4/3(13.801e+9)-2)))+22/7(1.05e-35)+12/49((((1.05¢-35)*2(13.801e+9)"2)))

Input interpretation:
4

22 12
m+? 1.05 10'35+4—g[[l.D5 107*°}? (13.801 - 10°f)

Result:
7.0003156774854302846192005817005740352825786038032438.._ » 102!

7.000315677... * 10!

With regard the Hubble parameter:
3 5.1
H{f) =" = AL 15
B=3 = (15)

we have:

(((2/3(13.801e+9)"-1)))+1/7((((1.05e-35)(13.801e+9))))
Input2 interpretation:

1
—2 4 ={1.05 107 13.801 - 10°)
13.801 10° 7 '

Result:
4.8305678332488004664014793613989324445088520155544284... x 10711

4.8305678... * 107"



We note that, from the sum of the below results of Ramanujan continued fractions
(Rogers-Ramanujan identities), we obtain:

2,0663656771 + 0,5683000031 + 1,0018674362 + 1,0000007913 = 4,6365339077

value that is very near to the above result 4.8305678

The ratio between H(t) and R(t) is:

(((((((2/3(13.801e+9) - 1)) +1/7((((1.05¢-35)(13.801e+9)))))))) / 7.000315677e-21

Input interpretation:

—3— +1(1.05 107 +13.801 - 10°)

7.000315677 10721

Result:
6.90050000047847908845308400139871641464098507618548417... x 10

6.900500000478... * 10°

Multiplying R(t) with (H(t))?, we obtain:

7.000315677e-21 * (((((((2/3(13.801e+9)-1)))+1/7((((1.05e-35)(13.801e+9))))))))"2
Input interpretation: ,

1
7.000315677 - 107! | ——2—— + — (1.05 107" . 13.801 - 10)
13.801 10° 7 :

Result:
1.6334806527016648183005604260086349246363219420143123... « 107H

1.63348065... * 10
Dividing R(t) with (H(t))*, we obtain:
7.000315677e-21 / (((((((2/3(13.801e+9)*-1)))+1/7((((1.05¢-35)(13.801e+9))))))))"2

Input interpretation:
7.000315677 - 1072}

%]

m+i[l.05 1073 « 13.801 m*"‘]]z



Result:
2.09999990009791979401937386678294778251357441812310562603449. ..

2.999999... =3
and multiplying by 8:

8% [7.000315677e-21 / (((((((2/3(13.801e+9)"-1)))+1/7((((1.05¢-
35)(13.801e+9)))))"2]

Input interpretation:
7.000315677 - 1072}

8
2
———5 +7(1.05 107 «13.801 lﬂ“’l]z
Result:

23.99999999833583521549909342635822601085953449848450082759...
23.999999... =24

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((8* [7.000315677e-21/ (((((((2/3(13.801e+9)*-1)))+1/7((((1.05¢-
35)(13.801e+9)))))"2]))" 1/(2Pi)

Input interpretation:
7.000315677 107!

8

- 2
271 [_3_“1[1_.35 10739 % 13.801 m*"]]z
\ 12.801. 107 7 :
Result:

1.658316575227561533225737405120683636406835446157963141298...
1.65831657.... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...



From the following equation:

_ a4 Al — A
127G (20)

p(t)

For t=13.801e+9 years, A = 1.05e-35 and G = 6.67e-11 we obtain:

(((2(13.801e+9)"-2 + 9/98(1.05¢-35)"2(13.801e+9)"2 - 9/14(1.05¢-
35)))/(12Pi*6.67¢-11)

Input interpretation:

—2 —— + 2 (1.05 107 ({13.801 - 10°P - = ~1.05 107
{12.801 - 10 = 28 ! . 14

12 xx6.67 x 107!
Result:

417592 % 10712
4.17592... % 10

We note that, from the sum of the below results of Ramanujan continued fractions
(Rogers-Ramanujan identities), we obtain:

2,0663656771 + 0,5269391135 + 0,9568666373 + 0,6556795424 = 4,2058509703

Value very near to the above result 4.17592...
From the universe volume 5e+32 1y"3 = cubic meters, we obtain:

Input interpretation:
convert 5 10%7 Iy® (cul to cubic meters

Result:
4.234+10% m?3

4.234 * 10* = universe volume
From this result, we obtain the following Dark Side universe mass :

4.234e+80* (((((((2(13.801e+9)"-2 + 9/98(1.05¢-35)"2(13.801e+9)*2 - 9/14(1.05¢-
35)))/(12Pi*6.67¢-11))))))



Input interpretation:

—2 4+ 2(1.05 107*)?(13.801 - 10°P - = ~1.05 . 107
|13.801 107 = 98 ! . 14

4.234 . 10%

12w % 6.67 = 1071

Result:
1.76808... x 10%°

1.76808... * 10%° = 1.768 * 10® DS universe mass

Inserting the value of the mass 1.768000e+69 in the Hawking radiation calculator,
supposing that the universe is a black hole of 8,888442¢e+38 solar masses, practically
a “giant” supermassive black hole (perhaps the final and/or the initial singularity) we
obtain:

Mass = 1.768000e+69
Radius =2.625218e+42
Temperature = 6.941195e-47

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(1.768e+69)* sqrt[[-
((((6.941195e-47 * 4*Pi*(2.625218e+42)"3-(2.625218e+42)"2))))) / ((6.67*10/-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5 0.08640552 1.768 - 10%°
| -
I| 6.941195 - 10™* » 4 (2.625218 - 10%)* - (2.625218 - 10%)
\ 6.67 10711
Result:

1.618249085068872226043301285465633206637431498883965687315...
1.618249085...

And:

sqrtf[[[[1/(((((4%1.962364415e+19)/(5%0.0864055"2)))* 1/(1.768e+69)* sqrt[[-
((((6.941195e-47 * 4*Pi*(2.625218e+42)"3-(2.625218e+42)"2))))) / ((6.67*10"-

I



Input interpretation:
1

1

41062364415 107 1 [ 6941105 10747 . 4x(2625218 10422625218 10422
|_
5008640552 1.768 <1057 ¥ 667 10711

Result:
0.617951840187470448147192707290122925915122652073344452693 ...

0.61795184...
Note that 1768 (value less exponent), is the sum of the following numbers:

1729+34+5 = 1768, where 1729 is the Hardy-Ramanujan number 12° + 1, 34 and 5
are Fibonacci’s numbers.

Note that the value of the entropy of this giant SMBH is 3.600452¢e+154, thence a
condition of very high asymmetry (disorder), however this value can be compared to
the set of final (initial) information, that reworked, gives rise to a new cycle of the
universe.

We have that:

Roo and Ggg are:

2 3 4 4 3
Riy=—t 2 K——AN. Gig=—=2to A+ A,
N5 49 w3 7 "

(18)

Fromt=13.801e+9 years, A = 1.05¢-35 and G = 6.67e-11 we obtain:

(((2/3(13.801e+9)"-2)))-1.05e-35-3/49((((1.05¢-35)"2(13.801+9)"2)))

Input interpretation:
2

3
——2 — _1.05 107" - — ((1.05 - 107*}* (13.801 - 107"
(13.801 - 10°) 49 : s

Result:
3.5001578387426881423006002008464300487210393019016219... » 102!

3.50015783... * 107



We note that, from the sum of the below results of Ramanujan continued fractions
(Rogers-Ramanujan identities), we obtain:

1,0000007913 + 0,5269391135 + 0,9568666373 + 1,0018674362 = 3,4856739783

value that is very near to the above result 3.50015783...

((4/3(13.801e+9)"-2)))+4/7(1.05e-35)+3/49((((1.05e-35)"2(13.801e+9)2)))

Input interpretation:
4

4 3
m+§ 1.05 19'35+4—9[[1.05 107°°)% (13.801 - 10°%)

Result:
7.0003156774854032846192005816967170663623286038032438... x 102!

7.000315677... * 102!

2*(((((7.0003156774854032846192005816967170663623286038032438 x 10"-21)
+(3.5001578387426881423096002908464300487210393019016219 x 10"-21)))))

Input interpretation:
2 (7.0003156774854032846192005816967170663623286038032438 107" +
3.5001578387426881423096002908464300487210393019016219 - 10727}

Result:
21.000947032456182853857601745086204230166735811409731 - 107!

21.000947032456182853857601745086294230166735811409731 x 10"-21

(21.000947032456182853857601745086294230166735811409731 x 10”-
21)/(7.0003156774854032846192005816967170663623286038032438 x 10"-21)

Input interpretation:
21.000947032456182853857601745086294230166735811409731 - 102!

7.0003156774854032846192005816967170663623286038032438 - 102!

Result:
2.090000000090006143031079750002754853565143415173000841433 ..
2.999999... =3

2.999999999999996143 * 8



Input interpretation:
2.999999999999996143 « 8

Result:
23.0000000000000/0144

23.999999... =24

(2.999999999999996143 * 8)1/(2Pi)

Input interpretation:

2 nf

y 2.999999999999996143 « 8

Result:
1.658316575245862103. .

1.65831657...

13/10734(2.999999999999996143 * §)"1/(2P1)

Input interpretation:

13 o4
o "V 2.999999999999996143 - 8

Result:
1.6713165752458621028. ..

1.67131657....
We note that 1.67131657... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Alternative representations:

13 a4
—— +74/2.9999999999999961430000 8 =

10°

360 °f 13
y 23.999999999999059144000 + E

10



13 2

= + 24 2.9999999999999961430000 8 =
13
10°

23.999999999999969144000 V@ lee-1) |

13 a5
= +2%2.0099900099909961430000 8 —

ED:G_]":—].J 13
\ 23.999999999999969144000 + =

log(x) is the natural logarithm

iizthe imaginary unit

1 ! E 3 :
COSs (X)) IS the inverse cosine function

Series representations:

13 an
= + 2% 2.9999099909909061430000 8 —
oo (=1

13 “k=0) &
1424/ 23.999999999999969144000

+
1000

13 2
— + 24 2.9999999999999961430000 8 =

-1+

4|1+ E_k]

13

e *{23.999999990999969144000

13 3
- +212.9999999999999961430000 8 =
2r4q g Holkx)

13 k=1
* \/ 23.999990900900069144000 for (v - & and

S——tr
1000

Integral representations:

13 a5
= + % 2.9999999999999961430000 8 —

13 D.?9451345?53598&3334@50?,."'{5” %:ir]
—— +e€ ! 145
1000

11

ny. 4 s oo
is the binomial coefficient
vm/

K iz the set of real numbers



13 an
= + 2% 2.9999099009000961430000 8 —

13 0.307256728793403041 74753 [ .|_01 V12 ar ]
+ £ sk,
1000

13 an
= + %4 2.9999999999999961430000 8 =

13 0.79451345758 608608340507 /| [ S gy
+e o e )
1000

_13/1073(2.999999999999996 143 * 8)*1/(2Pi)

Input interpretation:

13 2af
_E +°4/ 2.9990999000009905143 - 8
Result:
1.645316575245862103...
2
1.64531657....=((2) = % = 1.644934 ...

Alternative representations:

13 5,
e +*%/2.9999999999999961430000 - 8

s 13
30,/ 23.999999999999069144000 - ——

10°

13 5,
e +4/2.9999999999999961430000 - 8
13

23.999999999999969144000 2 PED)  —

13 2,
e +*¥2.9999999999999961430000 8 =

ED:G._]":—].] 13
v 23.999999999999969144000 — T

Cos

12

logix is the natural logarithm

iizthe imaginary unit

1 i : : :
(x)is the inverse cosine function



Series representations:

13 2m
s ¥ 2.9999999999999961430000 8 =

o (=1F
13 8 Lk=n 142

§ TR §/23.999099909990969144000

13 m
e + 7% 2.9999999999999961430000 8 =

4|-14%

o 2
gl

13

k
-— 23. 69144000
eor \"I §99999909099969

13 T
e +74/2.9999999999999961430000 8 =
sinfk x)

¢ /23.999999999999969144000 for (x - & and - 0

5 [15)
13 2 x+4 Ek:l

-—— +
1000

njy. 4 : oo
iz the binomial coefficient
)

K is the setof real numbers

Integral representations:

13 T
e +%/2.9999999999999961430000 8 —

13 III.'FD451345?58698&3834950?,-1B”l—_::!r]
- +e R b
1000

13 2m
s {2.999999999999996 1430000 8 =

13 0.39?256?28?93493041?4?53,."'[Ll V12 dr]
- +¢ !
1000

13 T
e +%/2.9999999999999961430000 8 =

13 0.79451345758 608608340507 | [ %‘5’ |
_ i . )
1000

(2/1073+13/1073-55/10"3)+(2.999999999999996 143 * 8)*1/(2Pi)

13



Input interpretation:

T
[_ s —]+ ¥ 2.999999999999996143 - 8
10° 108 10°

Result:
1.618316575245862103...

1.61831657...

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

Alternative representations:

2 18 55 i
(5 + 5 - =5 )+ 12.999999999999996 1430000 - 8
10 10 10

of 40
#0\ 23.999999999999969144000 - *

( 2 13 55
Sy I
107 10°  10°

23.999999999999969144000 2/ 1eet-1) _

]+ 27 2.9999999999999961430000 - 8
40
10°

( 2 13 55
Al i SO il
10*  10®  10°

ED:G._]":—

]+ 27 2.9999999999999961430000 - &

13 40
v 23.999999999999969144000 — =

logix is the natural logarithm

iizthe imaginary unit

1 i : : :
cos  (x)is the inverse cosine function

Series representations:
( 2 13 55

10° it 10°  10°
8 Ll ﬁi

1 “k=D 142k
- Y/ 23.999990999999969144000

]+ 23 2.9999999999999961430000 - &

( 2 13 55

== ]+ *{ 2.9999999999999961430000 - 8
10 10 10

4|14ER, E
1 k
o \ 23.999999999999969144000

14



2 13 55
[—3 y— - 3] *{/ 2.9999999999999961430000 - 8 =
10 10 10

2 wid ,;.w sin(k x)

ety “ \/23.990000090000060144000 for (v - 1 and v - 0

nj. . ] s
is the binomial coefficient
\m

K iz the set of real numbers

Integral representations:
2 13 55
et
10¢  10°  10°
1 D.?9451345?58698&::334950?,-"{;j
—_——te [ P

25

] 21 2.9999999999999961430000 - 8

]

( 2 13 55
— + —
10° 108 10°

1 0.39?256?28?93493041?4?53,."[J"jl Y 142 .:ir]
—_—— 4 f

25

] 27 2.999999999999996 1430000 8

2 13
(—3 +— - 3] *{/ 2.9999999999999961430000 - 8 =
10 10 10
D.?9451345?536@360334950?;‘4 J'DW sinft) dt |
et o ! t )
25
From the Friedmann equation g—; = Ej[‘p S 3, combined with

expression (15) for the Hubble parameter, one can calculate the
critical energy density o and the energy density of the dark mat-

i ¢ 2 A
ter p for the solution a(t) = At3 pTat’;

3 g
e — . g5 W5 22
Pe=gng 0 cm? (22)
o 4 , A A% _\ 3 o
R (i o e iy o RS I, TS | e 23
i (9 0 7 49 )8 G cm? (23)

21/1073-5/10°3+((((8.51e-30)/(2.26¢-30))))" 1 /e

Input interpretation:

15



——
21 5 |851 103

10° ‘u 2.26 x107°

Result:
1.544558?D??485848D0198?80459252?95920355933831155295003309...
1.6446687.... = ({(2) =— = 1.644934 ..

(-21/1073-5/10"3+21/1073-5/10"3)+((((8.51-30)/(2.26e-30))) )" 1 /e

Input interpretation:

——
[21 5 21 5] | 851 10730

b e e B S Gt
10 10* 10° 10° \4225 1073

Result:

1.618668707748584800198780459262795920365938831156296003309...

1.6186687...

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

From the dark matter energy density:

(4 5 A o

3
il st g e =206 B 2
P=g8 % " 4l U)S:TG -

_5/1073+((((34*colog(((2.26e-30))))))*1/16

Input interpretation:

5 |
418/ 34(_log{2.26 - 1073°
o5 'Y 34 (-log( )

logix is the natural logarithm

Result:
1.61813146...

1.61813146...

16



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

From the universe volume 4.234 * 10%, we obtain the Dark Matter mass:

(((2.26¢-30)))*4.234e+80

Input interpretation:
2.26 107" ~4.234 . 10™

Scientific notation:
0.56884 . 10

9.56884 * 10°°

From the critical energy density:

3
e — FPE BT 10
£% R G

30 £
cm3

From the universe volume 4.234 * 10%, we obtain the critical mass:
(((8.51e-30)))*4.234e+80

Input interpretation:
8.51- 107" x4.234 . 10

Scientific notation:
3.603134 » 10°!

3.603134 * 10°" CM = critical mass

From the ratio between critical mass and DM mass, we obtain:
((((((((8.51e-30)))*4.234e+80))))) / ((((((((2.26€-30)))*4.234e+80)))))
Input interpretation:

851 107% . 4,234 10%
2.26 - 10730 . 4.234 . 108%°

Result:
3.765486725663716814159292035398230088495575221238938053097....

17



3.7654867...

(3/1073-21/10"3)+sqre[(((((((8.51e-30)))*4.234e+80))))) / (((((((2.26¢-
30)))*4.234e+80)))))-1]

Input interpretation:

|
[3 21] I| 8.51 -107% «4.234 . 10*
— L — + -
10° 10°/ Y 2.26 - 107 x4.234 . 10%

Result:
1.644975263004348260052979044500636681991820607014344435026. .

2
1.644975263.... = {(2) == = 1.644934 .

sqrt(((((6*((((((3/1073-21/1073+sqrt[ ((((((8.51e-30)))*4.234e+80))))) /
((((((((2.26¢-30)))*4.234e+80)))))- 1 D))

Input interpretation:

|
[3 zlJ I| 851 1073".4.234 . 10%
— e, — + -
\ 108 10/ Y 2.26 <1073 4,234 .. 10%
Result:

3.141631992860731223349634139563292033367310695339567123623...
3.141631992....=m

Inserting the value of the mass 9.56884e+50 in the Hawking radiation calculator, we
obtain:

Mass = 9.568840e+50

Radius = 1.420831e+24

Temperature = 1.282499¢e-28

From the Ramanujan-Nardelli mock formula, we obtain:

18



sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(9.568840e+50)* sqrt[[-
((((1.282499¢-28 * 4*Pi*(1.420831e+24)"3-(1.42083 1e+24)"2))))) / ((6.67*10"-

I

Input interpretation:

4. 1.962364415 - 10'° 1

!
1/
5. 0.0864055° 9.568840 10

/

\

|
I| 1.282499 - 1072® « 41 (1.420831 - 107*)® - (1.420831 - 10%*)?
\ 6.67 1071

Result:
1.618249050170577852980538557511063090873259380355670789231...

1.61824905...

1/sqrt[[[1/(((((((4%1.962364415e+19)/(5*0.0864055"2)))* 1/(9.568840e+50)*
sqrt[[-((((1.282499¢-28 * 4*Pi*(1.420831e+24)"3-(1.420831e+24)"2))))) /
((6.67*10"-11)]]11]

Input interpretation:

ViR 4.1.962364415 10" 1

/ \ / 5 . 0.0864055% 9.568840 - 10%
|
I| 1.282499 - 1072% .4 1 (1.420831 - 10%%)® - (1.420831 - 10%*}?
\ 6.67 - 1071

Result:

0.617951853513889657208361365052297897969173408046338335550...
0.6179518...

We have that:
= A A,
)= i1
p(t) 3;:{:( 3 )

From t=13.801e+9 years, A = 1.05¢-35 and G = 6.67e-11 we obtain:

19



((1.05e-35 / (8Pi*6.67e-11)) * ((((((1.05e-35)/3%(13.801e+9)"2)))-1))))

Input interpretation:
1.05x 107  (1.05x107%

TRV ERTET - (13.801 107 -1
T .

Result:
—6.26359... x 10727

-6.26359... * 107

We note that, from the sum of the below results of Ramanujan continued fractions
(Rogers-Ramanujan identities), we obtain:

2,0663656771 +0,9991104684 + 0,9568666373 + 1,0000007913 + 1,0018674362
+0,5269391135 =6,5511501238 value very near to the above result 6.26359...

For 4.234 * 10*° = universe volume, we obtain:

4.234e+80 ((((((1.05e-35 / (8Pi*6.67e-11)) * ((((((1.05e-35)/3%(13.801+9)"2)))-
DY)

Input interpretation:

o 1-05x10°3%  (1.05x107% G
4.234. 10 (13.801 - 10°)* -1
8r+6.67 1071 3

Result:
-2.65201... x 10°4

-2.65201... * 10°*
Note that:
-sqrt(2.65200573652 x 10°54)

Input interpretation:
—v 2.65200573652 - 10°*

Result:
-1.62849800016... x 10°7

20



-1.628498... * 10*’
1/(-sqrt(2.65200573652 x 10754))

Input interpretation:
1

v 2.65200573652 104

Result:
-6.14062774350... x 107°8

-6.14062774350 x 10"-28 =-0.614062774350 x 10"-27

Input interpretation:
_1.614062774350 - 10727 + 1x107%7

-1.614062774350 * 107’

Result:
~6.1406277435 = 10728

-0.614062774350 x 10"-27

Note that -1.614062774350 * 10" is an approximation to the proton mass with minus
sign

We have that:

- /2
A 3k F. gAL
L L

8T G

p(t) =

From t=13.801e+9 years, A = 1.05¢-35 and G = 6.67e-11 we obtain:

(((((((-1.05e-35%(1/2)+3*e N(((((sqrt(((2/3*1.05¢-35)))*13.80 1e+9)))))))))) /
8Pi*6.67¢-11

((((sqrt(((2/3*1.05¢-35)))*13.801¢+9)))))

Input interpretation:
.'

2
‘a"li 1.05 x107° %13.801«10°
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Result:
3.65140... « 10°®

3.65140e-8

Input interpretation:
1
~1.05x 107% 5 *+3

Result:
2.990099000000000000009000000000000000475

2.9999999
(((2.9999999 * exp(3.65140e-8))) / (((8Pi*6.67e-11)))

Input interpretation:
2.9999999 exp(3.65140 - 107%)

8r.6.67 1071

Result:
1.78960... = 107

1.78960... * 10’

For 4.234 * 10* = universe volume, we obtain:

4.234e+80 (((((((2.9999999 * exp(3.65140e-8))) / (((8Pi*6.67e-11))))))))

Input interpretation:
2.9999999 exp(3.65140 - 107

4.234 . 10%
8r-6.67 1071

Result:
7.57716... = 10%°

7.57716... * 10%°

The ratio between the two densities is:

4.234e+80 (((((((2.9999999 * exp(3.65140e-8))) / (((8Pi*6.67e-11)))))))) *1/(-
2.65201 * 10/54)
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Input interpretation:
2.9999999 exp(3.65140 - 107%) [ 1 ]

4.234 . 10% i
8r-6.67 10711 2.65201 - 10°¢

Result:
-2.85714... x 10%?

-2.85714... % 10%
Note that:

[4.234e+80 (((((((2.9999999 * exp(3.65140e-8))) / (((8Pi*6.67e-11)))))))) *-1/(-
2.65201 * 10°54)]*1/165

Input interpretation:

QRO  2:999999P cxp{3.65140 1n~4)

231 gn667 1011 (1)
) 2.65201 - 10%
Result:
1.6401533...
2
1.6401533.... = {(2) == = 1.644934 ...
Now:
F(2X%) = 1y gﬁ} F'(20*) =0, k=—4aiAor. (23)
- O6rGCA " 37 i o R B

From A, = A, = A3 = 0 one obtains the following system of equations:

; 1 .
a2 ay2 9 — f 2 s i
12X(EFCN) = 20) = srmr  FI2) =0, (41)
14404 (3F (222) — 2,) = 9?_‘2, = (42)
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Fimally, we get

A 1 2
Pl RO o (2X2) = 0, 4
Veg A gt TP el )
From:
LA(BF@2) —2f) — 2
x ' IrGC

(((((((( 2Pi* 144%(1.05-35/3)2*((3*1/(96*1.05e-35*Pi)+2/3)-2)))))))))

Input interpretation:

1.05 - 10735 ¢ 1 2
2144 —] [[3 +—]-2]
3 06.1.05 107 5 3

Result:
1.0499909909999999909009090009090085221948157513612606... x 1073°

1.05000... x 10733
1.05* 107

We have:

I'(1/4)/ (2"* %) =0.592382781 that is the Dedekind eta function n(t) =
q"(1/24)*P,0{(1-q"*n)}, where q=exp(2xrti) is the 'nome'. This function is a modular
form.

Now: 1+0.592382781 = 1.592382781

(1+0.59238278 1)(((((((2Pi* 144%(1.05e-35/3)"2*((3*1/(96*1.05¢-35*Pi)+2/3)-
2))))

Input interpretation:

1.05 1073 1 2
(1+0.502382781)|2x 144 | —— — [[3 + —]-2]
3 96.-1.05 10°%¥ 5 3

Result:
1.67200... x 1073

1.672 * 107
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Multiplying 1.592382781 by 10°, we obtain:

(1+0.592382781)* 1078 ((((((((2Pi* 144*(1.05e-35/3)"2*((3*1/(96*1.05¢-
35*Pi)+2/3)-2)))))))))

Input interpretation:

1.05 10739 ¢ 1 3
(1 +0.592382781) - 10® [2}1’ 144 —] [[3 + -]_g]]
3 96.-1.05 1035 3

Result:
1.67200... x 10727

1.672 * 10”7 result that is equal to the proton mass

From the sum of following Ramanujan mock theta functions ¢p(q) =
0.50970737445... and 1.0823205, that is equal to 1,59202787445, multiplied by 108,
we obtain:

(1.59202787445)*10°8 ((((((( 2Pi* 144*(1.05e-35/3)"2*((3*1/(96*1.05¢-
35*Pi)+2/3)-2)))))))))

Input interpretation:

; 1.05 - 1073 ¥ g 1 2
159202787445 - 10° [2 7 » 144 —] [[3 + —]_2]]
3 96-1.05 1075 3

Result:
1.6716292681724999999000900000000076472929536694400474... x 10727

1.671629... * 107

We note that 1.671629... * 10" kg is a result practically equal to the value of the
formula:

m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

1
- 8nGC”

12X2(3F (202 — 2f,)

8Pi* 12%(1.05e-35)"2 * ((3*1/(96*1.05e-35%Pi)+2/3))-2)))
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Input interpretation:

1 2
8r12(1.05 10735y [[3 +—]-2]
: ' 96.1.05 10%¥ 5 3

Result:
3.15000... x 10~

3.15 %107
We have also:

(((5/10°34+2/1073)+(Pi/6))) * (((((8Pi* 12*(1.05e-35)"2 * ((((3*1/(96*1.05¢-
35*%P1)+2/3))-2))))))))

Input interpretation:

[[% ! % ]+ }rﬂ [8 L2 VaBRA0T T [{3 96 1.05l 105 5 %]-2]]

Result:
1.6713861431346414501928877762217366618386409292333698... x 107%°

1.671386143... * 107
From the ratio between eqgs. (42) and (41), we obtain:
3.15e-35 *1/ (((((((( 2Pi* 144*(1.05e-35/3)"2*((3*1/(96*1.05e-35*P1)+2/3)-2)))))))))

Input interpretation:

1
3.15 . 107%°

1.05 1073542 1 2% o
2n 144[ 3 } [[3 96:105 10357 | 5}_2;

Result:
3.000000000000000000000000000000004222300526424682112493792

3

From the development of the above equation,

i
- 8rGC’

19A2(3F(2X%) —25)

we obtain also this interesting result:

1/ ((((3*1/(96*1.05e-35%Pi)+2/3))-2)))* 1 /(((8Pi* 12*(1.05e-35)"2))) (a)
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Input interpretation:
1 1

[3 ++3}_2 87 12(1.05 ~ 1073
OR-105 10735 3 ' '

Result:
3.17460... x 10**

3.17460... * 10**
And the inverse of this expression, provide us the previous result! Indeed:
L/((C(C1/ (((((B*1/(96*1.05e-35*Pi)+2/3))-2)))*1/(((8Pi* 12*(1.05e-35)"2))))))))

Input interpretation:
1
1 1
' 1 2 gr-12(105 107352
gn——— 4= |-z . .
l: 96-1.05 10'35:r+3]

Result:
3.15000... » 107

3.15* 107

From (a) we obtain also:

(16/(P1))*1/ (((((3*1/(96*1.05e-35*P1)+2/3))-2)))* 1/(((8Pi* 12*(1.05e-35)"2)))
Input interpretation:

16 1 1

T (3. —1—— +%)-2 8r12(1.05 107)
96.105 107357 3

Result:
1.61681212029861928400135886600640738193736782074431094 . = 10%°

1.61681212... * 10*
And:

L(((16/(Pi))* 1/ (((3*1/(96*1.05e-35%Pi)+2/3))-2)))* 1 /(((8Pi* 12*(1.05¢-
35Y"2))))))

Input interpretation:
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1
16 1 1
.-'r {3 1 42} 5 Eax12{L05 x1073=)F
96105 10733 5 3/

Result:
6.18501... x 10736

6.18501 x 10"-36 = 0.618501 x 10"-35

6.18501 107°% — 0.618501 10737
0.618501 * 107

Thence:

1%107-35 + 1/(((((16/(Pi))* 1/ ((((3*1/(96*1.05¢-35%Pi)+2/3))-2)))* 1 /((8Pi*
12%(1.05¢-35)"2))))))

Input interpretation:
1107 ;4

16 1 1

- - 352
. {3 1 +2);  Brx12{L05 - 10735}
26-1.05 107355 3

(TS H[ %]

Result:
1.6185010536754005438223329160831512598272005404205437... = 107%°

1.618501... * 10™°

This result is a sub-multiple (Planck scale) very near to the value of the golden ratio
1,618033988749...

From:

;'1
2rGC

TAANY(BF (20%) — 2f;) =

as the previous expression, we obtain:
1/((((3*1/(96*1.05e-35*P1)+2/3)-2))) * 1/((2Pi* 144*(1.05e-35/3)"2)))

Input interpretation:
1 1

1 2 35 2
[3 06.1.05 10'35:r+§i_2 2m 144[1.05 310 }
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Result:
0.52381... x 10%¢

9.52381... * 10**
(55-2)/Pi * 1/((((3*1/(96*1.05¢-35*Pi)+2/3)-2))) * 1/(((2Pi* 144*(1.05¢-35/3)"2)))

Input interpretation:
55-2 1 1

1 3 _35 .7
% [3 0F-1.05 10'35:r+§;_2 2n 144[%}

Result:
1.60671... x 1036

1.60671... * 10°°
And:

1%107-36+1/ (((((35-2)/Pi * 1/((((3*1/(96*1.05e-35%Pi)+2/3)-2))) * 1/(((2Pi*
144*(1.05¢-35/3)"2))))))

Input interpretation:

_36 1
11077+ 55-2 1 1
b fqu L. .53 1.05 107352
3 +21-2 2goqqe |82 1077
'i 06105 1073% 5 3 3
Result:

1.62239... x 10736
1.62239... * 107°

From the ratio between the two results 1.62239... * 107°° and 1.618501... * 107>, we
obtain:

(1.618501e-35) / (1.62239¢-36)

Input interpretation:
1.618501  107*°

1.62239 - 1073¢

Result:
0.976029191501426907217130283100857377079493833172048644284 ..

9.976029...

sqrt(((((1.618501e-35) / (1.62239¢-36)))))
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Input interpretation:

|
I| 1.618501 - 10733
\ 1.62239. 1073

Result:
3.158485268526807357518323780308054552667200652871341206964 ..

3.15848526...
-55+(((((1.618501e-35) / (1.62239¢-36)))))"Pi
Input interpretation:

1.618501 - 10733 y
1.62230 % 10796

=55+

Result:
1320.05...

1320.05 result very near to the rest mass of Xi baryon 1321.71

(233%2-55-34-21-2)+(((((1.618501e-35) / (1.62239¢-36)))))"Pi

Input interpretation:
1.618501  107°° Y

1.62239 . 1073%

(23322-55-34-21-2)+

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

(((((233%2-55-34-21-2)+(((((1.618501e-35) / (1.62239¢-36)))))Pi)) /15

Input interpretation:
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| 1.618501 - 10733 y"
11? (233x2-55-34-21-2)+

1.62239 - 10736

Result:
1.64382...

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

(233%2-55)+(((((1.618501e-35) / (1.62239¢-36)))))"Pi

Input interpretation:
1.618501 1072y

(233 x 2 —55) +
1.62239 . 10736

Result:
1786.05...

1786.05.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Note that, from the following expression, we obtain:

17 (CCCCCC((2sqrt(((((1.618501e-35) / (1.62239¢-36)))))))))) / (2P1)))))) (b)

Input interpretation:

1818500 10735

2
\ 162239 10736

2m

Result:
0.994651672082997317558148505574716911355630291604540791963. ..

0.99465167... result that is a very good approximation to the result of the following
wonderful Ramanujan formula, that link 7, e and ¢:
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] _ ( 5438 ]+\/§)e2n/5
-2n
14— 2 2

(c)

0.998136044508509332150024459047074735311382004763043082185... —

l

0.998136044598509332150024459047074735311382994763043982185... ~

~ 0.994551672082997317558148505574716911355630291604540791963...

Furthermore, from the above formula (b) we have also that:
=55+1073 /7 (((CC(((2sqrt(((((1.618501e-35) *1/ (1.62239¢-36)))))))))) *1/ (2P1))))))

Input interpretation:

10°
—-33+ .
|
[2\/1.6185[)1 10, —L .1
1.62239 107 2nm
Result:
939.652...

939.652... result practically equal to the neutron mass in MeV 939.565378

From the formula (c) we notice that e, m and ¢, have been wonderfully combined, by
the mathematician S. Ramanujan.

The equation from which the neutron mass was found in MeV, is an example of how,
from the result of expression (c), particle-like solutions are obtained. We have
noticed, and we continue to notice, that from the most different physical parameters,
using Ramanujan's mathematics and its formulas, we always obtain the golden ratio,
(2) and golden values very close, if not equal, to the mass of the proton . It is
therefore possible to hypothesize that the formula (c) will certainly become part of
the mathematics of a future TOE, capable of unifying microcosm and macrocosm.
Thus, the universe could manifest itself through the various and incommensurable
combinations of these 3 Mathematical Constants, which also assume a physical
meaning (information). All this without the need to use difficult formulas, but with
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simple and at the same time elegant equations that, as Ramanujan stated, "would have
no meaning if they did not express a thought of God"

From:

Haramein, N. And Val Baker, A. (2019) Resolving the Vacuum

Catastrophe: A Generalized Holographic Approach. Journal of High Energy
Physics , Gravitation and Cosmology, 5, 412 424.
https://doi.org/10.4236/jhepgc.2019.52023

Received: February 9, 2019 Accepted: March 10, 2019 Published: March 13, 2019

that the vacuum energy density at the Planck scale p, , can be given as,

p= ;;L_ =9 86x10% g/::nf )

The vacuum energy density at the quantum scale is thus o, =9.86x10% g/cm’

instead of the value p__=516x10% g/em® given in Equation (8).
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In the case of the proton, the mass-energy in terms of Planck mass was calcu-
lated as M = Rm, =2.45%10% g , which is equivalent to the mass of the observ-
able universe (fe. M, =136x2"¢ xm, = Nmmp =263 x]ﬂﬁg in terms of the
Eddington number; and M , ©3.63 %10 g from density measurements). Since
these values for the mass of the observable universe are just approximations, we
will take the mass of the observable universe to be the mass-energy of the pro-
ton, as calculated above. The mass-energy density of the universe can thus be de-
fined in terms of the mass-energy density of the proton. Thus, at the cosmologi-
cal scale the mass-energy density, or vacuum energy density, is calculated to be,

M. Rn 1 i
Pu = Pr =F—R:y—1{=2-25”“mﬂ°g/0ﬂf =0.2650,; (15)

i or

where 7, =1.08x10¥em* and was found by taking 7;, as the Hubble radius
1y =¢/H, =137x10" cm . Thus, when the vacuum energy density of the Un-
iverse is considered in terms of the proton density and the protons PSU packing
(ie. its volume entropy, R) we find the density scales by a factor of 10", As well,
it should be noted that this value for the mass-energy density is found to be

equivalent to the dark matter density, o, =0268¢_...

Similarly, the vacuum energy density can be considered in terms of the PSU
surface tiling (ie. its surface entropy, n), as the radius expands from the Planck
scale o, to the cosmological scale. The vacuum density at the cosmological

scale is thus given as,

o, = Pr_g 53107 g/cmg' f=p ) (16)

n

where 7 is found by assuming a spherical shell Universe of radius r, =r,.

[t should as well be noted that the equivalence found between the critical den-
sity and that found from the surface entropy (Equation (16)) yields a critical
mass that obeys the Schwarzschild solution for a universe with a radius of the

Hubble radius,

=&K=m_f=9.z4xlujsg[z "“'_] (19)
n b 2G

M .

ot
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We note that, from (16) and Vy = 1.08e+85, we obtain:

(8.53e-30 * 1.08¢+85)

Input interpretation:
8.53x 107 x1.08 « 10*

Scientific notation:
0.2124 1072

9.2124 * 10 value practically equal to the result of eq. (19)

From the eq. (15) and Vy = 1.08e+85, we obtain:

(2.26e-30 * 1.08¢+85)

Input interpretation:
2.26x 107 % 1.08 x 10*

Scientific notation:
2.4408 » 1077

2.4408 * 10>

The result is practically equal to the case of the proton, where the mass-energy in
terms of Planck mass was calculated as 2.45 * 10°°g which is equivalent to the mass
of the observable universe 2.63 * 10” g

From the ratio between the two masses, we obtain:
(9.2124 * 10"55)/(2.4408 * 10"55)
Input interpretation:

0.2124 .10
2.4408 - 10°°

Result:
3.774336283185840707964601769911504424778761061946902654867...

3.77433628...

Note that, from the following formula, for q = 0.5 (as for the usual Ramanujan
expressions) n =2, x =3 and 7 = 1, (for ), n =0 to 2, we take n = 2) we obtain:
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0.53 %9
(1-05%(1-054)(1 -85 (1 -06.5%(1-0.5%

3.775115207373271889400921658986175115207373271889400921658. .
3.7751152... result very near to the above solution, i.e. 3.77433628...

Thence:
0.2124 . 10% 0.5% <9
3 A08 105 ~ (1-05Y)1-05%)(1-0.5%)(1-05%)(1-05°)

Pi(((9.2124 * 10755)/(2.4408 * 10"55)))

Input interpretation:
9.2124 .10

PN dainimiiniatll
2.4408 - 10°°

Result:
11.8574...

11.8574... result very near to the black hole entropy 11.8477

Alternative representations:
7(9.2124 . 10°%)  1658.23°10%°
2.4408 10°°  2.4408 10°°

7(9.2124 10}  9.2124:ilog(-1) 10%°
2.4408 109 2.4408 - 10%°
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r(9.2124 - 10°°}  9.2124 cos™1(-1) 10°
2.4408  10°° 2.4408 1057

logixy is the natural logarithm
iizthe imaginary unit

1 s : ; :
cos  (x)is the inverse cosine function

Series representations:

r(9.2124 . 10°%) S I
[ ' Z15.0073 ) }
2.4408 - 10°° LLTHTR

9.2124 - 10%%) or. gk
ol = -7.54867 + 7.54867 >
2.4408 . 10°° kﬂ[Ek}
k
9.2124 » 10°° ® ok 6450k
ol ) 3.77434 ) il o
2.4408 - 1077 £ [BkJ
k

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

Integral representations:

7(9.2124 . 10°%)

“oa 1
. ?.5435?]
2.4408 - 10°° 0

1412

dt

7(9.2124 - 10°%) S pam—
[ ! _ 15.DQTBJ Vi1t at
2.4408 - 10°° 0

7(9.2124 . 10°%)
2.4408  10%°

sin(t)
dt

_ 7.54867 j =
i} t

From the result 11.8574, considered as an entropy, we obtain:
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Mass = 3.208474¢-8
Radius = 4.764107¢-35
Temperature = 3.824882¢+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.208474e-8)* sqrt[[-
((((3.824882e+30 * 4*Pi*(4.764107e-35)"3-(4.764107¢-35)*2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ ! 5. 0.0864055° 3.208474 - 1078
| .
[ 3.824882  10%° - 4 x(4.764107 - 1073 —(4.764107 - 107332
[ | y = .
\ 6.67 1071
Result:

1.618249327122968064345114956197180760910505037781652440430...
1.6182493...

And:
(((Pi(((9.2124 * 10755)/(2.4408 * 10"55))))"1/5

Input interpretation:

|

[ 9.2124.10%
5|;r|' _—
\  2.4408.10%

Result:
1.63983...

1.63983.... % ((2) == = 1.644934 ..

Note that, from this expression, we obtain also:
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21/10"3+(((Pi(((9.2124 * 10755)/(2.4408 * 10°55)))))*1/5

Input interpretation:

l 55

21 | 9.2124x10
+ 5 my — ———
10° '\ 2.4408.10%

Result:
1.618827226864767242547847735775412436813014794688308444805

1.618827226...

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

Alternative representations:

21 ||;r[9 2124 . 10%) 21 |1|553 23~ 105
10 ‘u 2.4408 10  10° ‘424403 10%°
|
21 ||fr[';' 2124 1n:n'-"-‘1 21 5|| 9.2124 i log(-1) 10%°
= ——— + 3] —
T10° "u 2.4408 - 10%° 10* \ 2.4408 10°°
|
21 |;r[9 2124 10%) 21 5|| 9.2124 cos '(-1) 10°7
=——— +
T10° ‘u 2.4408 10°° 107\ 2.4408 - 10%°

log(x) is the natural logarithm

iizthe imaginary unit

1 i : : :
cos  (x)is the inverse cosine function

Series representations:
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21 |n[9 2124 - 10%5) L '
= —-0.021+1.721 5

3 53 % |
10 "q 2.4408 - 10 \imnzxc

21 n[t; 2124 x 10°3) ' e e
=-0.021+1.49821 [-1+)
10 "u 2.4408  10%° 2 [Ek]
\ k
|
21 7(9.2124 - 10°%) 2% (-6 +50k)
+§ = -0.021 + 1.30427 L—
"10°  \ 2.4408 10 \‘k_n [BkJ
k

fry. . ; oo
iz the binomial coefficient
\m [

Integral representations:

—
31 ,-rr[t; 2124 x 10°7)
DG21+1498215’j at

T10° ‘q 2.4408 - 10°° 1+#2

71 fr[9 2124 - 10°%)

e —
o s g _ 42
- ‘q - n::|.|::|21+1.?21\{lj Vi-# at

21 ,-rr[g 2124 x 10%7)
107 "u 2.4408 - 10%°

sm[t}

= -0.021 + 1.49821 5| j

We have also that:

21%241/10M6((((-1+2e* L/((((1/(((9.2124 * 10755)+(2.4408 *
10755)))*1/(1.6714213e-24)"2)))))))

Input interpretation:

T LN 1
- +— |-l+sze
108 1 1
©.2124x10°°42.4408-10°° ~ (1.6714213 - 10242
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Result:
1727.87...

1727.87...

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

[-21%2-+1/1076((((-1+2e* 1/((((1/(((9.2124 * 10755)+(2.4408 *
10755)))*1/(1.6714213e-24)"2)))))))]*1/15

Input interpretation:

1 1
15 —21 2+_|5 -1+2¢ ; n

10
‘\ ©2124-10°742.4408-10°° (16714213 1024}

Result:
1.643743630166333773412902362286002178790781559708169982015...

2
1.64374363.... = {(2) == = 1.644934 ...

sqrt((((6*[-21%2+1/10°6((((-1+2e* L/(((1/(((9.2124 * 10755)+(2.4408 *
10755)))*1/(1.6714213e-24 )] 1/15))))

Input interpretation:

1 1
515—21 2+_|5 -1+2¢ - -

10
\ \ 0.212410°% 42,4408 10%%  [1.6714213 107242

Result:
3.140455664549016148150998931406256825502557069388855467923. ..

3.14045566.... =1
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Note that, from:

that the vacuum energy density at the Planck scale p, , can be given as,

R =9.86x10% g/cm’ .

We obtain:

(9.86e+93)1/189

Input interpretation:
"V 9.86 107

Result:
3.142838756428274548831882070081312847878638508771049557028. ..

3.14283875...
Or:

(9.86e+93)71/(3/3%8-33)

33 8—33'—
v 9.86 10

3.142B38756428274548831882070081312847878638508771049557028. ..

Note that 3° =27 and 27 = V729, thence:
(9.86e+93) /(((sqrt(729)*7)))

Input interpretation:

v 729 47

v 0.86 10
Result:

3.142838756428274548831882070081312847878638508771049557028.. ..
3.14283875... as above.
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From: Karatsuba Zeta cosmology
A. A. Kapayy6a, Kocmonorus u /{3era. Jloxinan B Mockse,

CoBp. ipo6:1. Mmatem., 2016, Beimyck 23, 17-23
DOI: https://doi.org/10.4213/spm58

Now, we have that:

2-p 1
xplty) > log log v, —ca—,
€1 Tk
2(8 — 1 1
E(ty) = 261 log log v — c3—.
L Tk

Mock theta functions (a) 3.462585... and (b) 2.17261904

For yr = 0,36562516 c1 =1.28996596; (3.462585 - 2.17261904) c; =
2.17261904 and c3 = 3.462585 1 <G <2

B= 1,593737759... (3.462585 /2.17261904)

Y+l — Ve S 1_ 0.9243408 (mock theta functions)

Tet1 =Tk S €12 | 28996593
2(1.593737759-1)/1.28996596 * In(In 0.36562516) — 3.462585/0.36562516 (a)
Or

2(1.5-1)/2 * In(In 0.8) — 4/0.2 (b)

2(1.593737759-1)/1.28996596 * In(In 0.36562516) — 3.462585*1/0.36562516

Input interpretation:

1.593737759 — 1 1
log(log(0.36562516)) + —————— - (~3.462585
1.28006506 o' O8! Dt 0.36562516 :

logix is the natural logarithm
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Result:
-0.464673... +

2.891987... i
Polar coordinates:
r = 9.89665 (radius;, 6= 163.009° angle
9.89665 = E(ty) = 2

Alternative representations:
(2 log(log(0.365625)))(1.59374 - 1)  3.46259

1.28997 © 0.365625
3.46259  1.18748 log,(log(0.365625))

T 0.365625 1.28997

(2 log(log(0.365625)) (1.59374 — 1) 3.46259

1.28007  0.365625
3.46259 1.18748 logia) log,(log(0.365625))

T 0.365625 1.28997

(2 log(log(0.365625))) (1.59374 — 1) 3.46259

1.28097 T 0.365625
3.46259  1.18748 Li;(1 - log(0.365625))

 0.365625 1.28997

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
(2 log(log(0.365625)))(1.59374 - 1)  3.46259

1.28997 © 0.365625

=-9.47031 +

(-1)° (-1 + log(0.365625)*
k

sl
0.920548 log(~1 + log(0.365625)) - 0.920548 )
k=1

(2 logilog(0.365625))(1.59374 - 1) 3.46259

1.28007 T 0.365625
argi—x + logi0.365625))
—9.4?031+1.a4111ﬂ : +0.920548 log(x) -
kLB
& (=1 x* (—x + log(0.365625)F
0.920548 522 X ! “:g[ LT
k=1
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(2 logilog(0.365625)) (1.59374 - 1)  3.46259
1.28997 0.365625

arg(log(0.365625) - zq4) 1
—9.4?031+0.92D543{ Skl Sl Jlug[ J
2 Ay

arg(log(0.365625) - zg)

2m

@ (1) (log(0.365625) — 29 )° z5¢
0.920548 3 B sl
h k

0.920548 log(zg) + 0.92D548l chg[z.;.}—

=1

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representation:
(2 logilog(0.365625))(1.59374 - 1)  3.46259

1.28097 T 0.365625
logi0.265625) ]
~9.47031 + 0.920548 [ - dt
J1

sqrt(((((2(1.593737759-1)/1.28996596 * In(In 0.36562516) —
3.462585%1/0.36562516)))))

Input interpretation:

|
|, 1593737759 -1
|
\

1
log(log(0.36562516)) + ————— » (~3.462585
1.28996506 BV 08l N+ 036562516 J

logixy is the natural logarithm

Result:

0.4647440. .. +
3.111376... ¢

Polar coordinates:
r = 3.14589 (radius), @ =81.5046° (angle
3.14589

All 2nd roots of -9.46467 + 2.89199 i:
Polar form

3.14589 o152 0.464744+3.1114 (principal root)

3.14580 ¢ VT L _0.46474-3.1114
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Alternative representations:

/ (2 logilog(0.3656251)(1.59374 - 1)  3.46259
\ 1.28997 © 0.365625

fl 346259  1.18748 log,(log(0.365625))
\  0.365625 1.28997

‘ i2 logilog(0.365625)))(1.59374 - 1)  3.46259
‘-q 1.28997 0.365625

|
f 3.46259 1.18748 logia) log,log(0.365625))
\ 0.365625 1.28997

/ (2 log(log(0.365625)))(1.59374 - 1)  3.46259
\ 1.28997 0.365625

‘ 3.46259  1.18748 Liy(1 - log(0.365625))
\ 0.365625 1.28997

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

/ (2 log(log(0.365625))(1.59374 - 1)  3.46259
\ 1.28997 0.365625

& (-1 (-1 + log(0.365625)
‘—9.4?031+G.92D548[10g[—1+10g[D.3I55525H—Z R i

k=1

‘ (2 logilog(0.365625)))(1.59374 - 1)  3.46259
\ 1.28997 0.365625

\ ~10.4703 + 0.920548 log(log(0.365625))

w (1
> [ 2 ] (~10.4703 + 0.920548 log(log(0.365625))
k
k=0
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|
| (2 logilogi0.365625))(1.59374 - 1)  3.46259
‘ql 1.28997 0.365625

\ ~10.4703 + 0.920548 log(log(0.365625))
@ (-1 (-10.4703 +0.920548 log(log(0.365625))™ (-7 ),

k!

k=0

nj. . : e
i= the binomial coefficient
e

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Integral representation:

|
| (2 log(log(0.365625)))(1.59374 - 1)  3.46259
\;' 1.28997 0.365625

f lagin.365625) 1
\f ~9.47031 + 0.920548 j o dt
1

1/6(((((2(1.593737759-1)/1.28996596 * In(In 0.36562516) —
3.462585%1/0.36562516)))))

Input interpretation:
1 ( 1.593737759 - 1

6

1
loglog(0.36562516)) + —————— » (~3.462585 ]
128996506 Sl o8 N+ 0.36562516 !

log(x) is the natural logarithm

Result:
- 1.577445... +
0.4819978...
Polar coordinates:
r=1.64044 radius A =163.009° (ancle

1.64944 = {(2) = ”? = 1.644934 ...

Alternative representations:
1 [2 (1.59374 - 1) log(log(0.365625)y  3.46259 }

6 1.28997 © 0.365625
1 [ 3.46250 1.18748 lag,,,[lagm.355525n]
6

T 0.365625 1.28097
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1 [2 (1.50374 - 1) log(log(0.365625))  3.46259 ]
= -

1.28007 © 0.365625
1.18748 log(a) 1ogﬂllog[D.365625}}]

1.28997

1[ 3.46259
6\ 0.365625

1 {2 (1.59374 - 1) log(log(0.365625)y  3.46259 J
c -

1.28997 © 0.365625
1.18748 Liy(1 - 105[[).365625}}}

1.28997

1( 3.46259
6\ 0.365625

Series representations:
1 [2 (1.59374 - 1) log(log(0.365625))
6 1.28997

3.46259
© 0.365625

J — _1.57839 +

loggix)is the base- b logarithm

Lipixiis the polylogarithm function

(1% (-1 + log(0.365625))

sl
0.153425 log(~1 + log(0.365625)) - 0.153425
k=1

3.46259 ]

(2 (1.59374 - 1) logilog(0.365625))
1.28997 0.365625
arg(-x + log(0.365625))

-1.57839 + 0.306840 ; }Tl
2m

& =1 x* (—x + log(0.365625)F

0.153425 for
k
k=1

[=a W

3.46259 ] 3

© 0.365625
argilog(0.365625) - zq) 1
Jlng[—}+
EJ'T Zl:l
arg(log(0.365625) - &
0.153425 lcg[z.;.HD.lSBﬂrESl il . 2
FiB

@ (~1 (log(0.365625) - zo)* zg*
k

1 {2 (1.59374 - 1) log(logi0.365625))
6 1.28997

_1.57839 + 0.153425 {

0.153425
k=1

Integral representation:
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k

J +0.153425 log(x) -

J log(zg) -

argiz)is the complex argument
|x] iz the floor function

iizthe imaginary unit



1 [2 (1.59374 - 1) log(log(0.365625)y  3.46259 J

6 1.28997 © 0.365625
logi0.265625) 1
_1.57830 + 0.153425 f Zdt
W1 t
From
. B —1 1
E(tg} = —} —ecqg— >0
C1 g §

for these other values
2(1.5-1)/2 * In(In 0.8) — 4/0.2 (b),
we obtain:

Input:

1 4
2 [5 (1.5 - l}] log(log(0.8)) - —

0.2

logix is the natural logarithm

Result:

- 20.7500... +
1.57080...

Polar coordinates:
r = 20.8093 (radiu
20.8093

g = 175.671° (angle

)

Alternative representations:

1 4 4

— (2 logiloe0.811(1.5 - 1y - — = 0.5 log (logi0.8y) - —

> (2 logilog(0.8))) 1 0.2 og (logil.s)n 0.2

: 2 logilogi0.8mi15 -1 i 051 | logi0.8 4
= o] o] & ) = 1) — =1L OF(a) 1o (4] i Sl e
2[ gilogi0.B) i o gia)log,log(0.8)) i
l[21 (logiD.B (1.5 - 1) i 0.5 Liqil - logi0.8) 4

— (2 log(logi0. D-1)-— =-0. - log(0.8B) - —
T 0.2 ; BO-EN - 52

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
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1 4
5 (2 logilog(0.81) (1.5 - 1) - ——

]

& (=19 (-1 + log(0.8))*
~20+0.5 log(~1 + log(0.8) - 0.5 ) > 1B

k=1 2
1 4 arg(—x + log(0.8y)
— 2 log(logi0.8 (1.5 - 1) - — = -20
2[ grlogl mi 1 E-Ek +im k 2. -
o (=11 x™ (-x + log(0.8))
0.5 log(xy - 0.5
g % .
k=1
1 arg(log(0.8) - zg) 1
= 2 log(log(0.B)) (1.5 — 1) - — =20 +0.5 { BEcEE 8 Jlag[—]+
2 0.2 T Z
arg(log(0.8) - zg) @ (~1)F (log(0.8) — 50 55~
0.5 logise) + 0.5 | 22 e Jlng[z.;.}—D.SL 2 llf
2 i k

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representation:

L 2 loglos@8m5 -1 — = <20505 [ "L 4
= (2 log(log(U.a)){l.o — 1})— — = — H -
Pl 0.2 + Jl "

((((2(1.5-1)/2 * In(In 0.8) — 4/0.2))) )" 1/6

Input:
[ 1 4

8 2[— (1.5 - 1}}1:: log(0.8y) - —
\H 2 BROe 0.2

logix is the natural logarithm

Result:

1.446612.. +
0.8110868...:

Polar coordinates:
r = 1.65848 (radius # = 29.2785° angle
1.65848 is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

L]
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From the following formula

2 |
#p(to) =2 —— loglog i — ca—,
1 TE

For the above values, we obtain:

((((2-1.593737759)/1.28996596 * In(In 0.36562516) —2.17261904/0.36562516)))

Input interpretation:
2 - 1.593737759 2.17261904

log(loe(0.36562516) - ——
128996596 ol CE! = 0.36562516

Result:

-5.9402734... +
0.98941407... ¢

Polar coordinates:
r= EIDEE].]. IraLcliLl
6.02211

9 = 170.544° (angle

)

Alternative representations:
logilog(0.365625) (2 - 1.59374) 2.17262

1.28997 T 0.365625
2.17262  0.406262 log,(log(0.365625))
T 0.365625 1.28997

logilog(0.365625)) (2 — 1.59374)  2.17262

1.28997 T 0.365625
2.17262  0.406262 logia) log, (log(0.365625))
0.365625 1.28097

logilog(0.365625)) (2 — 1.59374)  2.17262

1.28097 T 0.365625
2.17262  0.406262 Li1(1 - log(0.365625))
0.365625 1.28997

Series representations:
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logix is the natural logarithm

logpixiis the base-b logarithm

Lipixiis the polylogarithm function



logilog(0.365625)) (2 - 1.59374)  2.17262
1.28997 0.365625

= -5.9422 +

@ —1* (-1 + log(0.365625))*
0.31494 log(~ 1 + log(0.365625)) - 0.31494 3 i i
k

=1

logilog(0.365625)) (2 - 1.59374)  2.17262

1.28997 T 0.365625
arg(—x + log(0.365625))
_5.9422 + 0.629881 ; n{ : +0.31494 log(x) -
by
@ _1F x* (—x + log(0.365625)F
0.31494 3 } +:-: B e

k=1

logilog(0.365625) (2 - 1.59374)  2.17262

1.28997 1 _5%365625 =
argilog(0.365625) — z4) 1
-5.9422+D.31494{ i S Jlag[—J
EJ'T El:l
arg(logi0.365625) - zq)

0.31494 logizg) + D.31494{ = logizg) -
n
& (-1)° (log(0.365625) — 2o ) 25"

k

0.31494
k=1

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representation:
logilog(0.365625)) (2 - 1.59374)  2.17262 :
Sl ol — -5.9422+ n:n.31494j
1

logi0.365625) 1
1.28997  0.365625

t

dt

From the ratio between the previous result 9.89665 and this last solution 6.02211 , we
obtain:

((((2(1.593737759-1)/1.28996596 * In(In 0.36562516) — 3.462585%1/0.36562516))))
/ ((((2-1.593737759)/1.28996596 * In(In 0.36562516) — 2.17261904/0.36562516)))

Input interpretation:

L987T73%1 Jogilog(0.36562516)) + ——— »(—3.462585)
1.2 8006526 026562516

2-1.5393737759 103’[103’['::'355625 16}} _ 2.17261204
128996596 0.36562516

log(x) is the natural logarithm

Result:
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1.629197... -

0.2154844. i
Polar coordinates:
r = 1.64339 (radius), & =-7.53445° (angle
71'2
164339 = ({(2) == = 1.644934 ...
Alternative representations:
2logllogi0 365625)))(1.59374-1) _ 346250 _ 346250 1.18748 log,{logl0.365625))
128997 0365625 0.365525 1.28997
logilog(0.265625))(2-1.59374)  2.17262 T 217262 0406262 logelogi0.365625))
1.28007 0.365625 _5_355625 1.28907
2logllogi0.365625)))(1.59374-1)  3.46259 _ 3.46259 1.18748 logla)lo g, o g0, 365625))
1.28997 0365625 0.365625 1.28997
loglog0.365625))(2-1.50374) 217262 217262 0406262 logia)logg(log(0.365625))
1.28997 0.365625 0.365625 1.28997
2logllog(0.365625)))(1.59374-1) _ 3.46250 _ 3.46259 118748 Lij (1-log(0.365625))
1.28997 0365625 0.365625 1.28097
loglogi0 365625))(2-1.59374) _ 217262 217262 _ 0.406262 Lij (1-log(0 365625)
1.28007 0.365625 0.365625 1.28007

Series representations:
2logllogi0. 365625)1)(1.59374-1) _ 3.46259

1.28997 0.365625
loglogi0.365625))(2-1.59374)  2.17262
1.28997 0.365625

2.92293 {- 10.2877 + log(~1 + log(0.365625)) - x| S 1

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Zi0.365625)
k

~18.8677 + log(-1 + log(0.365625) - > (1 141

=(0.365625) 7
k
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(2log(log(0.365625)))(1.59374-1) _ 3.46259
1.280Q7 0.365625 (35
logilogiD 265625))(2-1.50374)  2.17262
1.28%27F 0.365625
argi-x + log(0.365625
[2.92293 -5.14385+1ﬂ SR ”J+
2
o K x* (—x + log(0.365625)"
GSlug[x}—DSZ D 2 L
k
k=1
argi-x + log(0.365625)
—9.43385+1ﬂ Sl ,j }J+r:|.5 logix) -
Fi g

@ 1% x7* (—x + log(0.365625))
I:I5 }_‘ } X x+kc:g }}

k=1

} ——

(2logilogiD.365625))(1.59374-1) _ 3.46250
1.28007 0.365625
lozilogn 365625))(2-1.50374)  2.17262
1.28997 " 0.365625
e arg[lngm.zﬁ.sﬁzsz] + arg(z,)
2.92293 | _5.14385 +irx |- ! +

2m

= (=1)* (log(0.365625) — 29 )% z~
DSIDg[z.;.}—CISL " dog cha

)

/

k
T+ arg[ ogl0. 365625’] +arg(zg)
—Q.43386 +ir |- +0.5 logizg) -
2m
2 i (-1)* (log(0.365625) — zg)* z5*
. k=1 k

Now, we have that:

CuienoBaTesibuo, npu t > 1

i 1 (R
K (1) < 1@2@ = +n;1 ozt 12‘.;@ .

Tak kaK Yea1 — Ve < 1 upua k > kg, To ipu k >
a(k) d Z'(t)
(t—m)? ~ dt Z(t)

Z(t) = 0208730077, 1 <8 <2 ; p= 1,593737759..

54

argiz) is the complex argument

|x] iz the floor function

iizthe imaginary unit

1 , 1 1 2 _8
IR + =+ =<
4 Z 16'.’1-4 ?fZ t2 t

n>t+1

ko m yp <t < Y41 UMeeM

8
< —-14+— <.
Y&

(3.462585/2.17261904)



Where 0.8730077, 3.462585 and 2.17261904 are Ramanujan mock theta functions

From:

Y- B
a(ty) = | Z(to)| {jzm} 1

And

Fort=3:
e(i*theta(3)) * zeta (1/2 + 3i)

Input:
G12) ‘[é .3 !]

Result:
i1
¢ +'[5 +3 :J ~ 0.354228 + 0.405654 ;

Input interpretation:
0.354228 + 0.405654 :

Result:

0.354228.. +
0.405654..

Polar coordinates:
r = 0.538547 (radius), @ =48.8717° (an:

0.538547
We can to obtain also:
Z(t) = exp(i*1.7917594692) zeta(1/2+31)

(Note that, 1.7917594692 = In(6), indeed:

55

(19)

#x) is the Heaviside step function
£(5) is the Riemann zeta function

iisthe imaginary unit

iizthe imaginary unit



Input:
log(6)

Decimal approximation:

1.791759469228055000812477358380702272722990692183004705855...

Property:
logif) is a transcendental number

Alternative representations:
logi6) = log,(6)

log(6) = logia) log,(6)

log(f) = -Li1(-5)

Integral representations:

61
logif) = ( — dt
~1 F

['J'xu-l-:r 5= r[—.S'I-"2 Il + 5y

I
log(6) = - —
g —i oty r(l-s)

b

ds

Thence:

Z(t) = exp(i*1.7917594692) zeta(1/2+31)

Input interpretation:
1
expli 1.?91?5946921;[5 + 3:}

Result:

-0.039781315591... +
0.53707584880...

Polar coordinates:

r = 0.53854713854 (radiu # = 94.23617405% (angl

L]

0.538547...

56

£(5) is the Riemann zeta function

iizthe imaginary unit



Alternative representations:

1 1

expli 1.?91?594592[:'0':3':3};[5 +31} = exp[l.?91?594692DDDD1}_;(5 EAi; 1]
1 1

expli 1.?91?594592[:'0':3':3};[5 +31} = exp[l.?91?594692DDDD1}_;(5 EAi; 1]

(1y

+31i,1

1
eXpl 1.?91?594592(:(:(:(:};[5 +31] — exp(1.79175946920000 ) S

ka3 |—

£i5, aiis the Hurwitz zeta function

(5, a)is the generalized Riemann zeta function

Sp,pix)is the Nielsen generalized polylogarithm function

Series representations:
exp(1.79175946920000 &) T, (- 1)F k231

1 - pli2-3i

1
expii 1.?91?59459200001;[5 . 3,] s

|
expii 1.?91?594592(:&&&};[5 +3,] =

n (1/2-3i |1
Ek:ﬂ‘_l'lkl:]'"'k,l 4 {k‘l

2 expil1.79175946920000 4 5,0
-1+6i

14n

1
exp(i 1.79 1?59459200001;[5 +3 IJ — y exp(1.79175946920000 i) +

k(1 k
2 exp(1.79175946920000 o L (-L 434
E !}+exp[1.?91?5946920000:}z Wi
-1+6i o ki

njy. 4 s oo
[ is the binomial coefficient
\

n! is the factorial function

th

yn isthe n Stieltjes constant

y is the Euler-Mascheroni constant
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Integral representations:

1
expii 1.?91?594592(:&&&};[5 " 3,] -

1 - . 1
—5[1+6:}&1{1::[1.'?91?594692()()()():}j plizeas frac[E]Jr
i]

exp(1.79175946920000 i) [m el s
[

1
expli 1.?91?594592&&&(:};[— + 31] _ o
- [1-21-'2-3‘}r[51 +34)

I

1
exp(i 1.?91?594592(:&&&};[5 +3 ,J -
2-12461 ey n(1.79175946920000 7)
[‘."'E = 23‘-} r[i +3 1}

Ix £330 gech? ity dit
Jo

frac(x is the fractional part function
Iixiis the gamma function

sechix) is the hyperbolic secant function

From (19), we obtain:

3%1078 / 0.53854713854 (1.5%2)7(-1/2)

Input interpretation:
3% 10"

(0.53854713854 2

24 1/2

Result:
3.21615... % 108

3.21615... * 108
Or, forc = 1:

1/0.53854713854 (1.5%2)(-1/2)
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Input interpretation:

55 2y 12

1.
0.53854713854 [

Result:
1.072051502779906980326520403627411179536806386440740545427 ..

1.072051502779...

We note that, the inverse of the above result 0,9327910062... is very near to the
following value of Ramanujan continued fraction (Rogers-Ramanujan identities):

0,9568666373

Now, from

R(t) = a(to)| Z (1),
We obtain:

3.21615% 1078 * exp(i*1.7917594692) zeta(1/2+31)

Input interpretation:
1
3.21615 - 10° exp(i 1.?91?594692};[5 +3 :]

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:
-1.27943... x 107 +
1.72732... % 10% ;

Polar coordinates:

r=1.73205x10% (radi 8 = 94.2362°

)

1.73205 * 10®

Alternative representations:

1
3.21615 - 10° expii 1.?91?5945920000};[5 +3 :] =

1
3.21615 exp(1.79175946920000 ”"'[5 +34, 1] 10°
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1
3.21615  10° expli 1.?91?594592(:&&&};[5 +3 IJ =

i
3.21615 exp(1.79175946920000 &) 10° _:[5 +33, 1}

1
3.21615  10° expii 1.?91?594592(:(19(:};[5 3 .J =
[3.2 1615 exp(1.791759469200001) S 1, ,(1)10° =
Liai,

3.21615 x 10° exp(1.791759469200004) S 1 ,, 1[1}]
Laai,

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

S, plx)is the Nielsen generalized polylogarithm function

Series representations:
3.21615 - 10° exp(i 1.?91?594592000(1};[3 +3 .] =
3.21615x 10° - 8 exp(1.79175946920000 i) Tf, (- 1)* k=273
) -1.41421+8'

1
3.21615  10° expii 1.?91?594592(3(1(3(3};(5 +3 .] =

. . Egﬂq-lr“{lm:ul-"z‘“{:]
1.07205 x 10° exp(1.79175946920000 i) £

-0.166667 +1

1+n

1
3.21615 - 10° expii 1.?91?5945920[30[3};[5 +3 !] 2

3.21615 x 10° y exp(1.79175946920000 i) +
6.4323 x 10° exp(1.79175946920000 1)
+

-1+6i

[—l]lch [_El +31}ch i
k1

L)
3.21615x 10° exp(1.79175946920000 1) "
k=1

njy. 4 : oo
iz the hinomial coefficient
m !
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n! is the factorial function
¥n is the nth Stieltjies constant

yis the Euler-Mascheroni constant

Integral representations:

1
3.21615 - 10° expii 1.?91?5945920000};[5 +3 :] =

b

~9.64845 % 10° (0.166667 + i) exp(1.79175946920000 :}J

2 ; 1
el frac[ —].;It
i} t

1

3.21615 - 10° exp 1.?91?59459200001;[5 +3 :] =
3.21615x10° 8’ exp(1.79175946920000 i) fm {33
(-1.41421 +8°) (] +31)

dt
Jooo 146

1
3.21615 - 10° exp(i 1.?91?59459230&0};(5 +3 .] -
2.27416 % 10% - 64' exp(1.79175946920000 i)
(1.41421 -8')1(2 + 34)
X 2

f\ t Y23 cach® ity dit
Jo

we have also:
(((3.21615* 108 * exp(i*1.7917594692) zeta(1/2+31))))"1/38

Input interpretation:

" 1
35;( 3.21615 - 10° exp(i 1.?91?594592}_;[5 +3 :J

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:

1.6458767... +
0.071282024...

Polar coordinates:
r = 1.64742 (radius # = 2.4799° (angle

)
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2
164742 = {(2) = = 1.644934 ...

sqrt(((((6*(((3.21615* 108 * exp(i*1.7917594692) zeta(1/2+31))))*1/38)))))

Input interpretation:
|

| [ 1
"Ill 628 3.21615 - 10° EXPIi l.?gl?5945921+'[5 +3 !J

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:

3.1432290... +
0.068B033882...«

Polar coordinates:
r=3.14397 (racdius), &= 1.23995" (angl:

3.14397 =

All 2nd roots of 9.87526 + 0.427692 i:
Polar form

3.14307 (P 0216421 _ 9 1432 .4 0.06B0344 (principal raot)
3.14307 o 2119957 31432 -0.068034 ;

Alternative representations:
I

| | 1
‘q| 638 3.21615 - 10° exp(i 1.?91?594592&&&&1;[5 + :3:] =

I .
| [ 1
7‘ql 6 3?4 3.21615 expi1.79175946920000 ) 10° L[E +31, 1}
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|
1
,_J 6 3{/3.21515 10% expui 1.?91?594692000()};(5 +31] cx

3.21615 exp(1.79175946920000 4 10° ¢( > + 34, -
5 3# 2 2

Bl FPY 21,!'2+3 i

|
1
‘q( 6 3#3.21515 10° exp( 1.?91?5946920000};(5 +3!] _

1 n-1 1
8 ; ¥
635 3.21615 - 10° expl: 1.?91?594&9200001[+(5 +34, ﬂ]+z kl-"2+3"]

k=1

forine Zandn =0

(s, a)is the generalized Riemann zeta function

£is the set of integers

Series representations:
|

1
,J 6 3{/3.2 1615  10% expii 1.?91?594592[3[30[3};[5 + 31] =

arg[—x +10.0468 3{/ exp(1.79175946920000 1}_:[51 +3 :}]

explm A \J,;

2

.3
LD (- ; ) [—x +10.0468 3{/&}{1;:[1.?91?5945920000 n_;[é +31) ]

2 T
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T

%)

1
3{/3.21515 10% expii 1.?91?594592131::'::'::};[5 +3=] =

12 |aug y

I
| i
—zy +10.0468 28 expy 1.?91?594692mnnn¢'{]2~+3 i l;' 2 :r:lJ

1/2 | 14| aug| -z +10.0468 3fll|'|:qu 1. 791 75946220000 n({ % +3i) l,."tz m”

Zp

L CUF {‘El}k zg" [—z.;. +10.0468 3{/&xp[1.?91?5945920000z}._;'{El +31}]k

e k!
argiz)is the complex argument
|x] iz the floor function
n!is the factorial function
(@i is the Pochhammer symbol (rising factorial)
R is the set of real numbers
Integral representations:

1
‘q/ 6 3#3.21515 10% expii 1.?91?594692DDDD};(5 +31] =

o5 ) ) 1
’9.85522 Ei/_[]_ +60H exp(l.79 175946920000 !}J t‘l.'2+3: fI’EC[E Jdt
a

\

1
,J 6 3{/3.2 1615 - 10° expii 1.?91?594&9200001;[5 +3 1] £

dt

exp(1.79175946920000 i) jw fnds

10.0468 1 — -
(1 —21f2-3’}r{51 +31)

0 l+¢
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.
o 1
‘q| 635 3.21615  10° expii 1.?91?594592[3[30[31;[5 +3 :] =

V2R cach? i) dt
Jo

2-H2431 oy n1,79175546920000
10.0468 55 : 334 | : f
I (T TEREY

3
2
frac(x is the fractional part function

Iixiis the gamma function

sechix) is the hyperbolic secant function

We also obtain:

(21/10°3+3/1073)+(((3.21615* 1078 * exp(i*1.7917594692) zeta(1/2+3i))))*1/38

Input interpretation:

21 3 ' : 1
[— + —J+ 38 3.21615 - 10° expii 1.?91?594592};[— + 31]
10°  10° 2
£(5) is the Riemann zeta function
iizthe imaginary unit
Result:
1.6698767... +

0.071282024... i

Polar coordinates:
r=1.6714 radiu ; 8= 24443 anole

1.6714

We note that 1.6714 is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm
that is the holographic proton mass
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Alternative representations:

21 3 1
[— i J " 3{/3.21515 10 expii 1.?91?594592[3[30[3};[— ] 1]
10 10° :

24 1
T 3{/3.215 15 exp(1.79175946920000 1}_"[5 +314, 1} 10°
10

21 3 :
[_ Fos ] + 3{/3.21515 10° expli 1-?91?594592'::'%[)““[_ ke 1]
10°  10° :

24 1
— 4 3{/3.21515 exp(1.79175946920000 f) 10° _:(5 o 1}
10

21 3 1
[— + —]+ 3{/3.21515 10° exp(i 1.?91?594592[3[300};[— s 3,] -
10*  10° 2
o5 3.21615 exp(1.79175946920000 4 Liy , (-1) 10°
et 1| O 2
1|:|3 ¥ “‘4 I 213’2—31’

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Liy(x)is the polylogarithm function

Series representations:

21 3 1
[— + —]+ 3{/3.21515 10° expii 1.?91?594592[3[300};[— . 31] o
10*  10° 2

3 exp(1.79175946920000 i £f, (- 1)* k1231
— +1.67447 38 —
125 \ 1 _ gli2-3i

21 3 1
[— . —]+ 3{/3.21515 10° expii 1.?91?594592&&&&};[— . 31] -
10 10° 2

ki 1 k
« (-1) [_E +31} Yi
0.024 + 1.67447 35 exp(1.79175946920000 4 |y +

+
-1+6i Py k!
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21 3 1
(— ¥ —]+ 3{/3.21515 10° expii 1.?91?594692()00()};(— . 3,] -
10* 10° 2

Eﬂdjﬂ—lf‘{lml-"ﬂ-gf{:]

1ol ©xP(1.79175946920000 1 332,

1.70529|0.0140738 + T E 1+n
—1+01

n!is the factorial function

th

yn isthe n Stieltjes constant

y is the Euler-Mascheroni constant

. . ! sz
?IS the binomial coefficient
m |

Integral representations:

21 3 1
[— i ] ; 3{/3.21515 10° expii 1.?91?594592&&&0};[— +3 ,] s
10* 10° 2

" - . 1
0.024 + 1.6442 3{/—[1 +60) exp(1.79175946920000 §) J e frac[; ]d’t
0

21 3 :
[_ e ] + 3i/3.21t315 10° exps 1-?91?594592[:'[)[)[)”-[_ i 1]
10°  10° ;

Il

3 exp(1.79175946920000 5 [t~ V243
o + 167447 55 P : Jw o

125 Y (=2 ey B Lde

Il

21 3 :
[_ e ] + 3i/B.EIEIIS 10" expis 1-?91?5945920000“{_ = 1]
10°  10° :

s
£330 cach? ) dt
§

4 2712434 exp(1.79175946920000 i
E -+ 1.6?‘4‘4? 38 pllz i 3 !} J
J2-3i 2
\J (1-2 }F[z +31}

frac(x is the fractional part function
Iixiis the gamma function

sechix) is the hyperbolic secant function
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Furthermore, we have also:

(21/1073+8/1073)+(((3.21615* 1078 * exp(i*1.7917594692) zeta(1/2+3i))))"1/38

Input interpretation:

21 ] f . -
_[_ § —]+ 3{{ 3.21615 - 10° expii 1.?91?5945921+-[_ i 3!]
107 107 :

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:

1.6168767... +
0.071282024... i

Polar coordinates:
r = 1.61845 (radius), 8= 2.52432° (angl

1.61845

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

Alternative representations:
21 8 " 1

-[— + —]+ B?J 3.21615 - 10° expii 1.?91?594592(3(3()()1;[— - 31] ~
10°  10° 2

29 [ 1
=t 3;3'{ 3.21615 exp(1.79175946920000 n;[i + 3, 1] 10°

21 8 | 1

-[— " —]+ 3{( 3.21615 - 10° exp(i 1.?91?5945920(3(:01;[— + 31] s
10 10° 2

29

e 1

10°

| 1
*3/ 3.21615 exp(1.79175946920000 /) 10° ;[5 +34, 1]
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21 8 1
-(— % —]+3§/3.21515 10® expii 1.?91?594592&&(3(3};[— +31] e
10°  10° 2

3.21615 exp(1.79175946920000 i) Liy , (-1) 10°
2

5
Bt q_

103 ) 21.|'2—3f

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Liy(x)is the polylogarithm function

Series representations:

21 8 1
-[— + —]+3§/3.21515 10% expii 1.?91?594592&&(3&};(5 +31] -

10*  10°

20 { exp(1.79175946920000 i) T, (- 1)* kY231
- +1.67447 38 et

1000 \ 1 _gl2-3i

21 8 .
'(E ¢ E]+3if3-21'515 10° expii 1.?91?594692600(3};(5 +31] __0.029+

ki 1 k
2 w (=1} {—E+3!} Yk
1.67447 .5 exp(1.79175946920000 i) |y + £y

-1+6i £ k!

21 8 1
-[— i —]+3§/3.21515 10® expii 1.?91?594592:3(1:3:3};(— +31] =
10°  10° 2

1/2-34 7
Efapt-1F (L)1 ‘{k]

exp(1.79175946920000 i) ¥,

1.70529 |-0.0170059 + \ 1an
-1+6i;

n! is the factorial function

th

yn isthe n Stieltjes constant

yis the Euler-Mascheroni constant

niy. 4 : oo
iz the hinomial coefficient
m !
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Integral representations:

21 8 | 1
_[_ + —J+ 3{{ 3.21615 - 10° expi 1.?91?59459200(:'0};[— + 31] s
10°  10° 2

" - . 1
~0.029 + 1.6442 3{/—[1 +6 ) exp(1.79175946920000 i) j Pl frsu:[E ]Jt
0

21 8 | 1
-[ + ]+3?J 3.21615 - 10° exp(i 1.?91?594592::1:3:3:3};(5+31] -

10° 107
29 exp(1.79175946920000 i) o 12434
5 +1.5?44?38! P77 ) fw o
1000 1‘. [1_21,.2-3;}r[1+3!} Jo 1ie
) 2

21 8 | 1
-[ i ]+3§/ 3.21615 - 10® expi 1.?91?5945920:3::3:3};(5+31J -

10°  10°
29 2712431 exp(1.791759469200004) @ 0,2,

) £ 167447 of p it # Jwtl-'z"g‘ sech®(t)dt
1000 \ (1-227 (% +34) ’

frac(x is the fractional part function
Iixiis the gamma function

sechix) is the hyperbolic secant function

1.072051502779* exp(i*1.7917594692) zeta(1/2+3i)

Input interpretation:
1
1.072051502779 expi: 1.?91?594692};(5 + 3:}

£(5) is the Riemann zeta function

iizthe imaginary unit
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Result:

-0.042647619162... +
0.57577297081...«

Polar coordinates:

r = 057735026919 (radius), &= 94.23617405° (angle

L]

0.57735026919

We note that, the above result is very near to the following value of Ramanujan
continued fraction (Rogers-Ramanujan identities): 0,5683...

Alternative representations:

1
1.0720515027790000 exp(i 1.?91?594592&&&&1;[5 +3=J =

1
1.0720515027790000 exp(1.79175946920000 m'[i +3i, 1]

1
1.0720515027790000 exp(i 1.?91?594592&&&&1;[5 +3=J =

1
1.0720515027790000 exp(1.79175946920000 m'[i +3i, 1]

1
1.0720515027790000 expli 1.?91?59459200[3[3};[5 +3 1} =

1.0720515027790000 exp(1.791759469200005 S (1)

+3i,1

b3 |

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Sp,pix)is the Nielsen generalized polylogarithm function

Series representations:
1.0720515027790000 expii 1.?91?594592(:&&&};[% +3 IJ ~
1.07205150277900 - 8' exp(1.79175946920000 ) T}, (- 1) k~/2-31
~1.41421356237310 + 1.00000000000000 - &'
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1
1.0720515027790000 expii 1.?91?594592DDDD}+'(5 +3 1} -
¢_1Jk|:1+k:|1."3—3f{1:]

1+n

n
Lk=n

0.357350500926333 exp(1.79175946920000 4 ¥
-0.1666666666666667 + 1.0000000000000000

1
1.0720515027790000 expii 1.?91?594592()[)0()};[5 +3 zJ =

1.0720515027790000 y exp(1.79175946920000 ¢ +
2.1441030055580000 exp(1.79175946020000 i)
g

—1+6i

ke
o [—l}k [—El +31} Yi
1.0720515027790000 exp(1.79175946920000 ) Z‘ i
k=1 ’

niy. . : o2
[ is the binomial coefficient
)

n! is the factorial function

th

vp isthe n Stieltjes constant

yis the Euler-Mascheroni constant

Integral representations:

1
1.0720515027790000 expii 1.79 1?5946920000}_;(5 +3 1} =
-3.21615450833700(0.1666666666666667 + 1.000000000000000 1)

)

- 1
exp[l.?ﬁ?SQ‘l-ﬁQEDDDD:}J o e frac[;}dt
0

1
1.0720515027790000 exp(i 1.79 1?5945920001:3};(5 +3 ,] -

1.07205150277900 - 8' exp(1.79175946920000 i) jm L3

(-1.41421356237310 + 1.00000000000000 - 8') 11 ; +3 1) 3

dt

0 1+e

1
1.0720515027790000 expi: 1.?91?5945920[30[3};[5 3 IJ =
0.75805488739625980 - 64' exp(1.79175946920000 i)
(1.4142135623730950 - 1.0000000000000000 - 8} {2 + 3)

I
J £33 cech? ity dit
o
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fracixiis the fractional part function
Iixiis the gamma function

sechixi is the hyperbolic secant function

Note that, from the following ratio, we obtain:
(1.73205 * 1078) / ((((1.072051502779* exp(i*1.7917594692) zeta(1/2+31)))))

Input interpretation:
1.73205 » 10°

1.072051502779 exp(i « 1.7917594692) ¢ + 3 ]

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:
-2.21603... x 107 -
2.99180... x 10% ;

Polar coordinates:
r=3.x10% (radius), @ =-94.2362° (angle

L]

3x10° = speed of light

Alternative representations:
1.73205 - 10°

1.0720515027790000 expli 1.?91?594&920000};[51 +3i
1.73205 - 10°

1.0720515027790000 exp(1.79175946920000 i) ¢ ; + 31, 1)

1.73205  10°

1.0720515027790000 expii 1.?91?5945920(:0(:};[51 +3i
1.73205 10°®

1.0720515027790000 exp(1.79175946920000 i) ¢( ; + 31, 1)
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1.73205 108

1.0720515027790000 exp(; 1.?91?594592000&};[51 +31-}
1.73205 - 108
1.0720515027790000 exp(1.79175946920000 5 S ; . (1)
Lii,

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Sp,pixis the Nielsen generalized polylogarithm function

Series representations:
1.73205 - 10°

1.0720515027790000 expi: 1.?91?5945920[3[3&};[51 +3 .
8~ (-2.28486 x10° + 1.61564 x 10° - &)

exp(1.79175946920000 4 » " (-1 kM2

1.73205  10°

1.0720515027790000 expii 1.?91?5945921:31:31:3&};[51 +31’}
4.84692 % 10% (-0.166667 + i)

e Eﬂd:,'i-l:'knjlmjl.-'ﬂ—zf{:]

exp(1.791759469200004) "

n=0 14n
1.73205 108
1.0720515027790000 expii 1.?91?594592(:"::'::&};[51 +3 1'}
1.61564 = 10°

2 o
exp(1.79175946920000 i) |y + —*— 3 2.

1—1]kll—1—+3:':[k yk]
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:-:ls the binomial coefficient
m)

n!is the factorial function

th

yn isthe n Stieltjes constant

y is the Euler-Mascheroni constant



Integral representations:
1.73205 - 108

1.0720515027790000 exp(i 1.79 1?5945921::'0'30};[51 + 3
5.38547 = 107

(0.166667 + 1) exp[l_?91?5g4592mgg i) J;u:nt—l.-'2+3f fI’ﬂC[rl }di‘

1.73205  10°

1.0720515027790000 exp(i 1.79175946920000) ¢ +3
1.61564 %108 (1 - 21-"2-3"}r[§ +31i)

Exp[l-?91?594592DDDDnJ;ﬂr‘ll-"# it
+i

1.73205 - 108

1.0720515027790000 exp(i 1.79175946920000) ¢ +3 4
2.28486x10° - 8727 (-1.41421 + 8) r[§ +31)

exp(1.79175946920000 i) [*t***! sech’(t) dt

We have also that, from the result 0.57735026919:

frac(x is the fractional part function

Iix)is the gamma function

sechix) is the hyperbolic secant function

0.938272088/((((1.072051502779* exp(i*1.7917594692) zeta(1/2+3i)))))

Where 0.938272088 is the rest mass of proton in GeV

Input interpretation:

0.938272088
1.072051502779 exp(i - 1.7917594692) ¢(1 + 3
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£(5) is the Riemann zeta function

iizthe imaginary unit



Result:

-0.120045212... -
1.62069512...

Polar coordinates:
r = 1.62513 (radius , B= -94.2362° '|||j-'!l"

1.62513

Alternative representations:
0.938272

1.0720515027790000 expii 1.?91?5945921::&&&};[51 +3i)
0.938272

1.0720515027790000 exp(1.79175946920000 i) ¢ ; + 31, 1)

0.938272

1.0720515027790000 expii 1.?91?594592&00(3};[51 +31)
0.938272

1.0720515027790000 exp(1.79175946920000 i) ¢ ; + 31, 1)

0.938272

1.0720515027790000 exp(i 1.79 1?5945920131:31:3};[51 +31)
0.938272
1.0720515027790000 exp(1.79175946920000 5 S 1 . (1)
Liai,

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Sp,pix)is the Nielsen generalized polylogarithm function

Series representations:
0.938272

1.0720515027790000 expii 1.?91?594592000(3};[51 +31)
8~ (-1.23774 + 0.875212 x 8)
exp(1.79175946920000 4 " (-1 kM2
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0.938272

1.0720515027790000 exp(i 1.79175946020000) [— - 31}

2.62564 (-0.166667 + 1)

ZL;,"-IJ""U*]I.-'E—E i {1:]

exp(1.791759469200004 "~

14n

0.938272
1.0720515027790000 exp(i 1.79175946920000) (2 +3)
0.875212
-1/ -Laaif
exp(1.79175946920000 8 |y + =2 + 32" —éi—”‘]

Integral representations:
0.938272

1.0720515027790000 exp(i 1.79175946920000) ¢ [ + 3:}

0.291737

(0.166667 + ) exp(1.79175946920000 i) [t~ 1**3* frac( )at

0.938272

1.0720515027790000 exp(:i 1.79175946020000) [ - 31}

0.875212 (1 - 2Y/2- 3‘}r[E +3i

exp(1.79175946920000 1) [~

0.938272

1.0720515027790000 exp(i 1.79175946920000) ¢ [ - 31}

1.23774 <8721 (- 141421+s‘}r[ +3 il

exp(1.79175946920000 &) [“t'**3! sech’(t)dt
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nj. . ; oo
i- iz the binomial coefficient
m |

n!is the factorial function

th

yp isthen Stieltjes constant

y is the Euler-Mascheroni constant



fracixiis the fractional part function
Iixiis the gamma function

sechixi is the hyperbolic secant function

We have also:

-(5/10"31 + 2/10"31) - 0.938272088/((((1.072051502779* exp(i*1.7917594692)
zeta(1/2+31)))))

Input interpretation:
[5 2 ] 0.938272088

- . _
1.072051502779 expli 1.?91?59459%'[51 +34)

—— It
10° 10°

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:

0.120045212... +
1.61369512...;

Polar coordinates:
r=1.61815 radiu d = 85.7455% (ancl

)

1.61815

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

Alternative representations:
[15 i2 ] 0.938272

10°  10°/ 1.0720515027790000 exp(i 1.79175946920000) ¢ ; +3)
0.938272 7i

1.0720515027790000 exp(1.79175946920000 4 ¢(; + 34, 1) 107
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[ > i2 ] 0.938272

. L
10°  10°/ 1.0720515027790000 exp(i 1.79175946920000) ¢ ; + 3]
7i 0.938272

10*  1.0720515027790000 exp(1.79175946920000 1 £(; + 31, 1)

[ i i2 ] 0.938272

e P
10°  10°) 1.0720515027790000 expii 1.79175946920000) ¢ ; + 3]

0.938272 7i
1.0720515027790000 exp(1.79175946920000 5 - B S 10°

£i5, aiis the Hurwitz zeta function

(5, a)is the generalized Riemann zeta function

Sp,pixis the Nielsen generalized polylogarithm function

Series representations:
[15 i2 ] 0.938272

[ + o et e
10°  10°) 1.0720515027790000 expii 1.79175946920000) ¢ ; +3 )

—[[D.DD? g~ [1?6.819 ~125.03 - 8' +8' i exp(1.79175946920000 f)

[l Liil
T k'l-"z'g‘]]f*’ [exp[l.?91?594692DDDD DYy R H
k=1 k=1

(15 ] ] 0.938272
-|— +— |- =
10° 10°) 1.0720515027790000 exp(i 1.79175946920000) (1 + 3.
73 0.875212
LLLd e CE[-Raaif
exp(1.79175946920000 i) |y + ' + Y —{iﬁ
—E+ " T H
[15 ] ] 0.938272
-|— +— |- =
10° 10°) 1.0720515027790000 exp(i 1.79175946920000) (1 + 3.
73 0.875212
1000 e (=1F(-Laaif
exp(1.79175946920000 4 |y + —2— + 3 —{H

n! is the factorial function
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¥n is the nth Stieltjies constant

y is the Euler-Mascheroni constant

Integral representations:

(,5 i2 ] 0.938272

-] — + — |- =

10°  10°/ 1.0720515027790000 exp(i 1.79175946920000) ¢ ; + 3]
7i 0.291737

- -
1000 (0.166667 + i) exp(1.79175946920000 i) |t **** frac(- ) dt

(,5 i2 ] 0.938272
] Rk _
10°  10°/ 1,0720515027790000 expii 1.?91?5945921::(:(:(:};[51 +3if
=325 : 3
7 ; 1.23774 . 82! [-1.41421+8‘}r[E +3 )

1000 exp(1.79175946920000 i) [*t"**3 sech®(t) dt

( i3 i2 ] 0.938272

e
10°  10°/ 1.0720515027790000 exp(i 1.79175946920000) ¢ 7 + 31
—i i 1
7 0875212 87 (-1.41421+8)r( +34)

1000

o [-LI24310

Exp[l.T91T594592DDDCI1}L‘ d dt
fracixiis the fractional part function
Iixiis the gamma function
sechix) is the hyperbolic secant function
And:

(0.8730077+1.962364415)(((1.072051502779* exp(i*1.7917594692) zeta(1/2+31))))

Where 0.8730077 and 1.962364415 are two Ramanujan mock theta functions
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Input interpretation:
(0.8730077 + 1.962364415) [1.[}?2&515()2??9 expli

Result:
-0.12092187... +
1.6325306...

Polar coordinates:
r = 1.637 (radius , 8= 04.2362° -:E!j'g'"

1.637=(2) == = 1644934 ..

Alternative representations:

1
1.?91?5945921;(5 . 31D

£(5) is the Riemann zeta function

iizthe imaginary unit

1
(0.873008 +1.96236)1.0720515027790000 (EXP[! 1.79 1?5945920000};(5 +3 1]] =

1
3.03966 exp(1.79175946920000 ”"'[5 +3i, 1]

1
(0.873008 + 1.96236) 1.0720515027790000 [exp[z 1.?91?594592&1::&&};[5 +3 ,D e

|
3.03966 exp(1.79175946920000 m'[i +34, 1}

1
(0.873008 + 1.96236) 1.0720515027790000 [exp[z 1.79 1?5946920000};[5 +3 IJ] =

3.03966 exp(1.79175946920000 9 S 1 ,, , (1)
Lizi,

£i5, aiis the Hurwitz zeta function

(5, a)is the generalized Riemann zeta function

S plx)is the Nielsen generalized polylogarithm function

Series representations:
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1
(0.873008 + 1.96236) 1.0720515027790000 (Exp[f 1.?91?5945929990};[5 +31D =
3.03966  8' exp(1.79175946920000 4 Ij | (- 1) k123
-1.41421 + 8'

1
(0.873008 + 1.96236) 1.0720515027790000 [expu 1.?91?594592(:&9&};[5 +31]] =

n 11/2-35 1
Ek:ﬂli_l;lkl:l"'k,l ' {k‘l

1.01322 exp(1.79175946920000 0 ¥,
-0.166667 +1

14n

1
(0.873008 +1.96236) 1.0720515027790000 (EXIJ[!' 1.79 1?5945920000};[5 +3 1]] =

6.07933 exp(1.79175946920000 i)
-1+61: N

x (- 1]'ch [_El - 31}k Yi
3.03966 exp(1.79175946920000 ) "
k=1

3.03966 y exp(1.79175946920000 i) +

k!

nj. . ; oo
|is the binomial coefficient
\

n!is the factorial function

th

yp isthen Stieltjes constant

y is the Euler-Mascheroni constant

Integral representations:

1
(0.873008 + 1.96236) 1.0720515027790000 (exp[:‘ 1.?91?594592&1::&&};[5 +3,D e

o : _ 1
-9.11899 (0.166667 + i) exp[l.?91?5945920DDD1}J puzsi frac(;}.;{t
0

1
(0.873008 + 1.96236) 1.0720515027790000 (Exp[f 1.?91?5945920000};(5 +31J] =
3.03966 8 exp(1.79175946920000 i) Jm p-l/243i

(-1.41421 + 8')1(5 + 34)

0 l+e

82



1

(0.873008 + 1.96236) 1.0720515027790000 [exp[: 1.?91?59459200001;[5 %3 !D =

2.14937 - 64' exp(1.79175946920000 7
(141421 -8')1(2 + 34)

{\ t Y23 cach? ity dit
o

frac(x is the fractional part function
Iixiis the gamma function

sechix) is the hyperbolic secant function

(34/10"31)+((((((((((0.8730077+1.962364415)(((1.072051502779*
exp(i*1.7917594692) zeta(1/2+30))N)))))))

Input interpretation:
34

T et
10° ; y
(0.8730077 + 1.962364415) 1.072051502779 expe 1.?91?5945921_;[5 . 3:]]

£(5) is the Riemann zeta function
iizthe imaginary unit
Result:
-0.12092187... +
1.6665306... ¢

Polar coordinates:

r =1.67091 (radiu #=94.1501° (angl

)

1.67091

We note that 1.67091... 1s a result very near to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Alternative representations:
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i34
L L (0.873008 + 1.96236)
10° )
1.0720515027790000 [expu 1.?91?594592(:(:&&};[5 +3 1]J =
345

1
3.03966 Exp[l.?91?594592DDDD1}+'(5 +3, 1]+ =
10

i34

L L (0.873008 + 1.96236)

10° )
1.0720515027790000 [expu 1.?91?594592(:(:&&};[5 +3 1]J =

34 1
. 3.03966 exp(1.79175946920000 n;[ﬁ +3i, 1}
10

i34
— 4+(0.873008 + 1.96236)
10°

1
1.0720515027790000 [expu 1.79 1?5945920000};[5 +3 1]] e

3.03966 1.79175946020000 1 Liy (-1
966 exp(1.791759469 i) %m[ Yo,

1 = 21.!'2—3 i 3 E

£i5, aiis the Hurwitz zeta function

(5, a)is the generalized Riemann zeta function

Lipixis the polylogarithm function

Series representations:

i34

—— +(0.873008 + 1.96236)

10° )
1.0720515027790000 [expu 1.?91?594592(:(:&&};[5 +3 1]] =

17i 3.03966 - 8' exp(1.79175946920000 i) T, (-1)* k123
500 ~-1.41421 + 8
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i34
—— +({0.873008 + 1.96236)
10°

1
1.0720515027790000 [exp[z 1.?91?59459250001;[5 +3 ,D =

17 6.07933 exp(1.79175946920000 )
So + 3-03966 y exp(1.79175046920000 i) + exp it ).
T

(1) [—El +3!}k Yie
k!

3.03966 exp(1.79175946920000 ) )’
k=1

34
11? +(0.873008 + 1.96236) 1.0720515027790000

1 1
[Exp[z 1.?91?594592ﬂﬂﬂﬂ}+(2 +31]]_ e 0.034|-0.166667.

Tt @k (7)
i# +20.8006 exp(1.791759469200005) )

n=0

l+n

n! is the factorial function

th

yn isthe n Stieltjes constant

y is the Euler-Mascheroni constant

njy. 4 : oo
iz the binomial coefficient
vm/

Integral representations:

i34

2 L (0.873008 +1.96236)

10° X
1.0720515027790000 [exp[z 1.79 1?594&920000};[5 +3 1]] 2

17 i 1243 1
i (-1.51983 - 9.11899 i) exp(1.79175946920000 1}] £ frac(; Jd’f
o

i34
— +(0.873008 + 1.96236)
10°

1
1.0720515027790000 [expu 1.79 1?5945920000};(5 . 3;]} a

17i 3.03966 - 8 exp(1.79175946920000 i) fwrl-*2+3f

et _

S04 (-1.41421 +8')1(2 + 34

0 l+e
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i34
— +(D.8B73008 + 1.96236)
10°

1
1.0720515027790000 [exp[r 1.?91?5945920000};[5 +3 1]] e

17 2.14937 64 exp(1.79175946920000 7 o -, ;
: L : ( £Y243 cach? i) dit

— +
500 (-1.41421 +8')r(2 + 34) Jo
fracixiis the fractional part function
Iixiis the gamma function
sechixi is the hyperbolic secant function
From:

A. A. Karatsuba, On zeros of certain Dirichlet series,
Sovrem. Probl. Mat., 2016, Issue 23, 12—-16
DOI: https://doi.org/10.4213/spm57

We have that:
10 — 24/5 =2
= — .

/E—-1
[sqrt(((10-2sqrt(5))))-2] / ((((sqrt(5))-1)))
Input:

V10-2+5 -2
v5 -1

Decimal approximation:
0.284079043840412296028291832393126169091088088445737582759...

0.28407904384...
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We note that, from the algebraic calculation of the below results of Ramanujan
continued fractions (Rogers-Ramanujan identities), we obtain:

1 +0,28407904384 = 3,52014702134; 2,0663656771 + 1,0018674362 +
0,5269391135 = 3,5951722268 result very near to the inverse of value 0.284079...,
i.e.3,52014702134

Alternate forms:

L IlD—E-u"’E—wa’E+ I5 10-21}? =)
. v

i[h-d?][\fllmzwﬁ -2]

[-1-~,E+.\g'|2[5+u'?]]

B |

Minimal polynomial:
x*¥ 422 -6 -2x+1

We have that

oo

L(s,x1) = Z x1(n)n™?, Res > 0.

n=1

Fors=2andn=2
X1 = x1(n)
x1(2) =i, 12 = —1,

1 — s 1+ i3
F(s) = —= Lis.x1) + —

L(s.x1),

ot

L
L

we obtain:
(1-1*0.28407904384)/2*((((2"-2)*1))) + (1+1*0.28407904384)/2*(((((2"-2)*1))))

Input interpretation:
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1 1
[—[1“ [—0.284DT9D4384H] i+[—[1+1 0.284D?9D4384}] 2
2 22 2 72

iisthe imaginary unit

Result:
0.251
0.251=f(s)
f(s)= Z r(n)n—*
n=1
¥l)=1 r(2) = s r(3) = —z r(4) = -1 r(5) =0

(5/P1) * gamma(3/2) * 0.251

Input:
5 3
= F[—J 0.25;
m L2
Iixiis the gamma function
iizthe imaginary unit
Result:
0.352618.. ¢

0.352618...i = g(s)

Polar coordinates:
J":DBSE&IS raciLl &:90‘

L]

Alternative representations:
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[(7)5<0.25i 1 95, leso@i2mlossis12)

T T

r{g}s 0.25i 1.25; zl!

T T

r{g}s 0.25 i 1.25;r{§,0}

i T

logGiz) gives the logarithm of the Barnes G=function
n! iz the factorial function

Iia, x) is the incomplete gamma function

Series representations:

3_ f‘r""’

3 o {2 =0} =)
r{E}s 0.25: 125630, 2 ———

= - for (zg £ orzg =U
i E

r(;)s -0.25: 1.95 ;

ha

{-1¥ n‘-:'“"‘sinl}é-nl:—_.‘+k+23[|]:lr"-'::'-:l—zu:l

Z.?:ﬂ {E _z':'}k Zf:n -kt

£ is the set of integers

Integral representations:

r(2)5 -0.25i 1.25:1‘“* “\t at

€
ha T il

3
F{E}S 0.25i 1.25; 1 1
T I 0 t

A dx 33
1.25 Exp[ ot d’x]z

r[g }5 0.25 i {-14x)logix)

i T

log(x) is the natural logarithm
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From f(s) + g(s), we obtain:
0.251 + ((((5/P1) * gamma(3/2) * 0.251)))

Input:
5 (3
0.25i+ - r[—] 0.251i
2

T

Result:
0.602618... i

0.602618...1

Polar coordinates:
r =0.602618 (radius #=00° (angle

L]

Alternative representations:

r(;)s -0.25: 1.95 ; ¢ 0 EG3(21410gG15/2)
0.25i+ =0.25i+
m e
r[E}s 0.25 1.25: Ly
Gdggptdh  wogeoyy 3
i m
r(2)5 - 0.25: 1.25:1(2, 0)
G254 =22 o gaggy O3 7
FiB kg

Iixiis the gamma function

iizthe imaginary unit

logGiz) gives the logarithm of the Barnes G-function

Series representations:

(320 M)

r(2)5 <0.25: 125455, =

0.25i+ —=— _0.25i+

i i

90

n!is the factorial function

I'ia, xiis the incomplete gamma function



0.25i+ ———— =
(- 1:'-': .IT_-':+"':5iTII: % m{—j+e42 ZD:I] l":-':]-:l—zD]
.l:! ': __l:"“llc :|!

k
a.251[5+ Zro(d -20) i

-1¢ :r_-':'*"':sinl: % m-j+k+2 z.:,:l:l [‘:-':]-:l—z.jil

— ey
Lkwdj [3 —z.;.] Lkﬂ:u -k

£isthe set of integers

Integral representations:

3
=15 0.25¢ 1.25 ’ —
0.25:+ ) g, S j‘”a“wﬁt dt
T o §
F[E}E 0.251 1.95; r1 | 1
Ty R AT, T |5 j \Ilug[E]dt
T m 0
1 3x 3/
. o - S
r(2)5 - 0.25: L2 EXP[JD (Laxlog() "”]‘
0.25i+ —2——— —0.25i+
T T
logix is the natural logarithm
And:

L(((((0.25i + ((((5/Pi) * gamma(3/2) * 0.251))))))))

Input:
1

0.25i4 3 r[i} 0.25 i
o 2

Iixis the gamma function

iisthe imaginary unit

Result:
1.65942... i

1.65942...1 1is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...
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Polar coordinates:

r = 1.65942 (radius),

f#=00° ancle

Alternative representations:

1 1
) 35 p.2si =3 1.25: L1
0.25:+ 12/ . a5 —Z
1
1 1
fd)s o2si 1.25 i 108G {3/21410gGi5/2)
0.25 + —2 U252 ;
1 1
B 35 pazsi = 1.25i1] 2 o)
0.25 i+ 12 P Pl L

m

n!is the factorial function

logGiz) gives the logarithm of the Barnes G-function

I'ia, xis the incomplete gamma function

Series representations:

1 4
- n:i'l The 'rk for 0 £ Or 7 i
3-023i§ 2 r';k:'.; :l
0.25:+—% !}T+512 Lu
k=0 ke
4 o [3 r I l:_l:'":Ir—":+k5im:]§JT':'—_I;"“":"'-EED]][_‘-'::'::I—;D]
il ) ¢ |

L Heo|; ~F0) Lo Jt{=j k)t

|:| 251 G r‘ %]5 0.25i§ & - l'l-' Tt EIH{-]E "T':'—_l:+k+2.3|:|:|]|__':-;:l':1—3|:|:l

it{=i+k)!

(5 B (2 -2 i

£isthe set of integers

Integral representations:

1 47
B 35 pasi 3 L 3x,
0.25: + 12 : i

dx|i+im
(=l4xilozix)

5 exp[
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1 1

r()s oasi 0.25;+ 25iA

S2r L AE
0.25i + = §—E— dr
. 32
ECE
1 1
2 |5 0.25i 142 g £32)
\n 3y, =) Dl
——— 1.25 exp| - +[ —————————= dx|i
0.25:+ T E 2 lU {=1+4x) loglx) ’
0.25i+

m

(((CC((1728)"1/3)))/1073)))i-1/((((((0.251 + ((((5/P1) * gamma(3/2) * 0.251)))))))))

Where 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

Input:
Y1728 1

-

10? 025342 r[E} 8,95
m 2

Iixiis the gamma function

iizthe imaginary unit

Result:
1.67142... i

1.67142...1

We note that 1.67142...1 (imaginary unit) is a result practically equal to the value of
the formula:

My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Polar coordinates:
r =1.67142 (rac , 8=090°
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Alternative representations:

iv1728 1 iV 1728 1
10° - 35 025  10° B 1254 L
D.251+i2'”— 0.25i+ r -
iv1728 1 iV 1728 1
167 ) )5 o.2si o 10° B 0.95 ; 4 L1251 e l08G0/24I0GiS)2)

0.251+ —2”—

m

iV1728 1 iV 1728 1
10° 35 025¢ 10° 1251 2 0|
i gy A oL i L
m am

n! iz the factorial function

logGiz) gives the logarithm of the Barnes G-function

Iia, x) is the incomplete gamma function

Series representations:

iv1728 1 L 4n
10° (3]s ozsi 250 3 e,
0.25i+ 22— ”*5‘21::;:#‘2#
for(zp ¢ Z orzg =0
iv1728 1
10° f3)s o2si

0.25i+ —'zn—

w g k_ (—1y xi*k sin{l}r[—j+k+22.'.;,}}r‘j’[1—zn}
0.012 |5 2 - 333.333 L[——znfz 2 ° +
i 2 e JU-j + kN
zi[B Jk k (=1 gitk Sintal;T[—j+k+22.’,:,}}r‘j][l—z,:,]-]]II.,
I — —Ep \ ,
&2 i~ V=] + k) /

k (=1F ai*k sin[—l mi—j+k+ Ez.:,}}r"j’[l —z.;,}]]

i =
5+5,(3 %) o

£isthe set of integers

Integral representations:
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iv1728

1

3i

4

10° r{3)s o.2si 250 im+5i [Ye Vit dit
0.251 + —"n—
iv1728 1 3 ; 4n
10° r(3)s 02si 250 « Tom
025§+ —=—— ”r+51j:jl‘(103'[r‘jdt
iv1728 1 ¥ 1
10° r(2)s o0.2si - 250 5 -2 (132
0.25i+ —— T (=1 +x) logix) e

0.25:1+

m

log(x) is the natural logarithm

Fork=5and 0.5 mod5=0.5=y
a=(x(1) —x(-1))/2;
((((0.5(1)-0.5(-1))))/2

Input:
1
5 (0.5x1 -0.5=(-1)

Result:
0.5
05=a

(((2%-2)*1)) = L(s, 1)

—(gd4a)/2
0= (7)) r(SE0)Le,

(Pi/5)*-1.25 * gamma(((2+0.5)/2))) * (((2*-2)*i)))

Input:

95



Result:
0.405076. . i

0.405076...1

Polar coordinates:
r = 0405076 (radius

Alternative representations:

M52)i 024134
(=) 22 R 1.06504 (2)"*°
[g }1.25 22 = 4{“0.0932?18 [_%}1.25
M*=)i 0.5

x\L25 3, fw%125

(3)7 2 4(3)

Series representations:

’ ﬁ':'gl:l‘: :|!'!_";

e

, (1.25— Ky
f(222)i  1.86919i %, Ctear & () zﬂkfﬁ o)
[5)1.25 o2 = 125
5
r[2+tl.5 ;
2

1.86010;

[E }1.25 22
5

Integral representations:

W23 (125 -z Y

I (-1¥ .IT_-':+"':5iTII: i m-j+e+2 ZD:I] il 1-2g)
j=0 =ik

96

Iix)is the gamma function

iizthe imaginary unit

n! iz the factorial function

£isthe set of integers



r 240.5
[ 3 }! s 1.86910; J‘«AJP_E R g
0

[5}1.25 o2 - glas
5

M*2)i 1.86919: 1 1
1-125 ER T J lﬂgnlzs[_]‘”
[,_} 22 T 0 t

5

s 1 0.35.1.95 gyl 25 F

NZ2)E 18601960  Crimwogn
[5}1.25 92 . 125

5
And:

logixy is the natural logarithm

4(89+55)/144 ((((Pi/5)"-1.25 * gamma(((2+0.5)/2))) * ((((2"-2)*1))))))

Input:
240.5
4, B9+55 r[T i
14_4 [5}1.25 22
5
Result:
1.62030...
1.62030...1
Polar coordinates:
r=1.6203 radius , #=080° angle

Alternative representations:

[4(r(=3)))®9+55 139,012
[[§}1'2522}144 1.06504 144[?}1'25

97

Iix)is the gamma function

iizthe imaginary unit



[4(r(=2=)i)) 89 +55) ) 144

[[é }1-25 22} 144 B 144 00982718 [é

}1.25

[ (22)

(89 +55) _ 144:0.25!

[[§}1.2522}144 144[ }125
n!is the factorial function
Series representations:
(+(r(222)9) 7.47674i 35, L2520  0)
o = k! N

[[ }125 22}144 W 125 :
[4(r(222) ) 89 +55}

((2)°2%) 144

747674
- :J—_.:+k' l“,_: e
- Z:ﬂj (1.25 _zmk ziﬂ (-1¥ n sin| EJ:!-rI;I_J:_.:c:I!JrEzD]]r'i N1z}

£isthe set of integers

Integral representations:
(4(r(%32) )89 +55)  7.47674: reo , g
[[ }12522}144 -l L SN 1

[4(r(=2) 747674 (1 g1
T
3

e .. P
[4(M(552)9)9+55) 74767460 eosm

[[é }1.25 22} 144 . o125

Or:
Pi(8+34+55+89)*1/144 (((((P1/5)"-1.25 * gamma(((2+0.5)/2))) * ((((2"-2)*1))))))

Input:
98



1
d(B8+34+55+89) —
144

Result:
1.64375...
2
1.64375...0 ={(2)= % = 1.644934 ...
Polar coordinates:
r = 1.64375 (radius), &=90° (angle

Alternative representations:

(m(8 +34+55 +39}}r[2+2°-5}, 44.8892 i x
144 (2)"* 22 106504 144 (1)
5 5
[m8+34+55+89nr[2+§-5}, 93 in
144[5}1-25 92 - 9 144 00982718 [5}1-25
3 5

(r(8+34+55+89T(222)i 93,025

2
22 2 144(%)"%
]

144 [g }1.25

Series representations:
{1.25 -z < M0z

((8+34+55+B9)I(Z22) i 2.41487:i 5, o

144[”}1'25

m .?TD'25
3

22

({8 + 34 +55+89 r[2+l:l.5 }1

2
144[5}1.25 92
5
2.41437 i 1%
ol T : i
. L ok {=1¢ n~ 5|n|:2n|:—_;+k+23,:,]:|r':.---:1—3|:|:l
Lk:n[l'ES_z':'} LF,:, (=i k)t

99

Iix)is the gamma function

iizthe imaginary unit

n! is the factorial function

£isthe set of integers



Integral representations:

w8 +34+55+89 r[z*z'” }1 241437 ;

(‘Uf—f (025 4
Jao

144[5}1.25 92 7025
5

(r(8+34+55+8I(222)i 541437,

2 i D.zs[lJ
— 1 - |dt
144[5}1.25 92 0:25 ‘L o8 ¢ g
3
(r8+34+55+8MMT(*2)i  941437,.0  lmogn
144[5}1.25 22 N ;025
5

log(x) is the natural logarithm

(55/1073-2/1073)i-8/10"3i+Pi(1+5+89%2)/144 ((((Pi/5)*-1.25 * gamma(((2+0.5)/2)))
*(((27-2)*D)))))

Input:
2405
55 2 8 1 n=2) .
[E_EJI_E!+}T[E4[1+5+EQ 21} {5}1_25 ;
5
Iix)is the gamma function
iizthe imaginary unit
Result:

1.671078323779447077377561675383988106009659813763624116800...
1.67107832...1

We note that 1.67107832...1 is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Polar coordinates:

r= 15?1':'3 radcitl d= 90‘

L]

100



Alternative representations:

[55 2 ] i8 [*‘T{F[M"j i 2) 44 4065 i n
—_— |- — + —

I 1084 g (Z)° 2%) 144 1.06504 144 (%)
E i i [;r{r[z“:"s i{l1+5+89 -2 ~ A6 ix
[1[)3_1133]!_1!33 N h

(57 2)190

().

144 1[“I:I.I:I'.C-‘EL'Z'FlE! [ﬂ
3

(55 2 J 8 2} 46ir0.251 45:
103 103 : 10° + [[ }12522}144 . 144[ }125+1,:|3
Series representations:

[E_i} _ﬁ [}T{F[E}zu[l+5+89 2?_

10° 10°)" 10% (& )% 22) 144 N

2.3884 7y, L2 o)
0.045 + 125 i fo1 : 0
[;r{r[z“':'"" i|(1+5+89:2)

R ]
103 103 : 1|:|3 o [[ }12522}144

2.3884 [;r”-?'-‘ +0.018841 " (1.25 - z0)* 't g

=1y i+

1.23 i3

}1.25 g

45§
10°

45§
10°

n!is the factorial function

5i11|: % m-j+k+2 2 'I] i 1-zg)

T

_-';"'"':sinl: %:rl:—_,:+k+23|:| 'I] l":-';]nil—zn;l

S (125~ gt Zkﬂ i

Integral representations:
[;r{r[@ }1” (1+5+89

t{=j+e)!

CHERN ]

1|:|3 2 103 L 1|:|3 % [[ }125 22}144

= 0.045 1 +
}TEI.ZS

101

£isthe set of integers

2) 2.3884 waﬁ, 025 4,
il



[55 2]! is  (r(r(E22))a+5+89 2

e | s & =
10° 10°)  10° [[,1}1_25 2?) 144
2.3884i 1 °1
. I 2
0.045: + J lo ME[—JM
}TIII.EE o g t

[55 2} ig  (*([M(%57))la+s5+89.2

A ek o8B i
102 103 10° [[E}l.zs 22} A
A1 025-1 25 y4yl 25
93884 ¢ 0  (emlogm 0¥
0.045: + S

log(x) is the natural logarithm

-8/10°3i+Pi(1+5+89%2)/144 ((((Pi/5)*-1.25 * gamma(((2+0.5)/2))) * (((2"-2)*1))))))

Input:

i = 1+5+89.2
!+f|'[144[ + 344 }}

10°

i
[_,1}1.25 22 ]
5
Iix)is the gamma function

iizthe imaginary unit

Result:
1.618078323779447077377561675383988106009659813763624116800... i

1.61807832...1

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

Polar coordinates:
r= 1.513':'3 radius

- )

4= gl:l‘: angle

Alternative representations:
2405 .41
i (r(r(*2))a+5+892) 44.4065 in 8i
+

10° [[g}l"?5 2%) 144 1.06504 144[*;:}1'25 100

102



i (=2

102 N [[ }125 22} 144 - 144 (00982718 [g

(1+5+89 -2) A6 ir 81

}1.25 1|:|3

18 [}T[{zms}”[1+5+89 2) 451”0251—&
10 " [[ }125 22}144 144{ }125 10

n!is the factorial function

{1.25 -z M%)
k!

Series representations:
(1+5+89 .2 2.3884i %7

i ((r557): |
10° + {[ }1 FT: 22} - =-0.008:+ B

for (zg £ Orzg = u

i) (w7

T () )

1+5+89 2)

-1y poitk sin# é mi-j+k42zg 'I] F‘-'::'-:l—znil
Jt{=i+k)t

2.3884(n"7° - 0.00334952 5 | (1.25 - ) i,

—_,+|'( r': i =
& s 1 o sm{ m- +J5:+23|:|'I:| (1-=q)
Zk:ﬂ (1.25 - z) Z_;':CI T

.l o

£isthe set of integers

Integral representations:

4 24951 N1 +54+89 .2 ,
! f}+ [}T[{ }12}1 = =—D.DDE:+2'BUES;H j‘”p’ e

10 [[ | 22) 144 . o

o n(222)4))(1+5+89 - 2) ,
= f}+ il - i :—D.DDE:+2'3083541 jllugn'zs[l]dt
10 [[ | % 22) 144 2 o

240.5 10.25-125 r4xl 25

i (=8) [;r[r{ (1+5+89 2 9 3884 P D= !

5 TE =-0.008i+ T

- (2 } 2%)144 >

logixy is the natural logarithm
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(21/1073-3/1073)i+Pi(1+5+89*2)/144 (((((Pi/5)"-1.25 * gamma(((2+0.5)/2))) *

(((27-2)*1))))
Input:

[21 3 }
10°  10°

1
(m il1+5+89 2}][

Iixiis the gamma function

iizthe imaginary unit

Result:

1.64408... i

1.64408...1={(2) =— = 1.644934 ..
Polar coordinates:

r=1.64408 radius #=090° ancle

)

Alternative representations:

(21 3 ] [}T[r[2+ﬂ-5','}[1+5+39 2) 44,4065 i 18

e o | s = irre

10°  10° [[5 1.25 22}144 1 06504 144[ }125 10°

n oy FEED)Is 2 s

(103 1D3]H - 144 (00982718 [,1}1-25 G 10°
5

(3)° 2%) 144

240,50 4
[21 3 J [;r[F[—* j!”[1+5+89 2) 45!}T|:| 251 18i
g G i
103 103 [[ 1125 22}144 144[ }125 103
5
n! iz the factorial function
Series representations:
o k3
2 3 (r(r(222); 2 2.3884 xp, B2l T o) z”:,cﬁ L
(———J!+ =0.018B:i+ -
103 103 }TD'25

(5 )19

104



ilil1+5+89. 2

I
10°  10°

(21 3] (r(r(*3
— - —|i+
(2) 2%) 144
(-1 m= ¥ sinf L (~jak42 2 )| Fi1-2g)
(i)

2.3884 [;rﬂ-?'-‘ +0.00753641 5 (1.25 - z)* 5y

T NE S ) S 1
ZN [I.ES—ZD}k Zk (=1¥ m smﬂE:rl: _.+|5:+Zz|:|:l:|r': (1-=q)
k=00 =0 =i

£ is the set of integers

Integral representations:

21 3 & [r[m"j L 2.3884i [w
(_3 __3J1+ 1.25 =|:|-|:|18!+ .IZITJ {._E tD.ZS dt
10° 10 [[ )2 22) 144 o 3
21 3 [r [r[zm ; 2.3884i 1. .01
(E _EJI-'- [[ }125 22}144 =0.018:+ o5 j,:, log [EJ"“

e el 8
21 9 [}T[ [2+CI 2 } ” (1+5+89 2 2.3884fh1 7-:—1+.:]Ing-:.1';| ‘!I!
[ _} = 0.018i +

10°  10° £ [[ }125 22} 144 2 025

logix is the natural logarithm

We have that:

= Z?"(Tl n

=t

V10 — 2v/5 — 2
vB~T

272 ((((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-1)))))

Input:

I =
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[u’ 10-2V5 _2] L
¥y 5<=1

22
Result:
V10-2v5 -2
4(W5 -1)

Decimal approximation:
0.071019760960103074007072958098281542272772022111434395689...

0.07101976...

We note that, from the algebraic calculation of the below results of Ramanujan
continued fractions (Rogers-Ramanujan identities), we obtain:

1 +0,9568666 = 1,04507775692...; 1,04507775692 * 2 =2,09015551384;
2.09015551384 + 2,06636567 = 4,1565211838406; 4,1565211838406 / 2 =

2,07826059192; 2,07826059192 - 1,0000007913 — 1.0018674362 = 0,07639236442
result very near to the value 0.07101976...

Alternate forms:

l—lﬁ[\(lm_z-ﬁ -zwf?+\]'5[1o—2wf?] —2]

[-1-wf€+\{|2[5+u'?]]

0|

\{|2[5-f€] 3

45 -1)

Minimal polynomial:
256 x* +128x° -96x" -8x+1

And:
106



sqrt((((((colog((((((2"-2 * ((((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-
D))

Input:

~log

[*u' 10-2V5 _2] L
y 5 =1
\ z

log(x) is the natural logarithm

Exact result:

v 10-2+5 -2
~log —
\ 4(v5 - 1)

Decimal approximation:
1.626283221731029060431182422919583254374345669824004146502...

1.62628322...

Property:

~2+y 10-2vV5
4(-1+5)

\

] 15 a transcendental number

(34+8+3)/10"3+sqrt((((((colog((((((2"-2 * ((([sqrt(((10-2sqrt(5))))-2] *1/
((((sqrt(5))-DNNNINN))

Input:
_aafc _ 1
34+8+3 : [‘m £ 2] 75 -1
+ | -log
10° \ 22

logix is the natural logarithm

Exact result:

9 N 10_24F -7
— + |-log —
200 \ 4(v5 -1)

Decimal approximation:
1.671283221731029060431182422919583254374345669824004146502...
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1.67128322...

We note that 1.67128322... is a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

[-znf 10-2+5
~lo

— is a transcendental number
4(-1+v5)

Alternate forms:

N T e —
- +__q|—1c:g g[-1-~,f5 +\{2[5+45]]]
z%j -4 L::g[\.fI 10-245 —2]—10g[4[w"€— 1))

v10-2v5 -2]

— |9+200 |-log —
0 - 4(+5 -1)

Alternative representations:

34+8+3
— t+ |-log —
10 \ 22 (5 -1)

= —+ |-log,

V1025 g 45
10° \\-

_2+V10-2v5
4(-1++v5)

34+8+3
3 + |0 —
10 \ 22 (5 -1)

Y1025 45
= — + | -log(a) log,

_2+¥10-2+5
10°

4(-1+v5)

—————————

34+8+3 [u’m-zv?-z

+ | 710 P
10° \ 22 (V5 -1)

45 , 24N 10-2vE
= il b
\ 4(-1++5)




loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

24y 10-245
1Y T ATy AN g,
34 +8+3 1 V10-2v5 -2 9 i 4145 |
— + | -log = — +
10° 22 (V5 -1) 200\ o k
3448+3 | (V10-245 -2
10° 22 (v5 -1)
arg 249 10-2:? . [_1};; 24y 10-2_1;'_5 P
0 : 4(-14¥5 | i ) 4(-14V5
— + |- - — logix) + -
200 e 2 B gl k
for [
34+8+3 1 v10-2v5 -2
_— F s Dg =
10° 22 (v/5 - 1)
k
; 1k —24¥ 10-245 _k
;r—arg[—]—arg[z,:,} w T | T 0| %o
9 = 4{-1+u'5]
ﬁ-'- —2im G —lag[zn}+z X
k=1
argiziis the complex argument
|x] is the floor function
Integral representation:
24V 10245
34+8+3 10-2+5 -2 9 " oafaws) 1
—— 4+ |-lo vy -J — dt
10° 22 (V5 -1) 200 ! t
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-8/10"3+sqrt((((((colog((((((2"-2 * (((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-
D))

Input:
-245 _ L
; . [u“m 245 2] -
L
197 \ 22

log(x) is the natural logarithm

Exact result:

-log

\

Decimal approximation:
1.618283221731029060431182422919583254374345669824004146502...

1.61828322...

V10-2+5 -2 1
4(v5 -1)

125

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

Property:
1 ~2+Y10-245 |
-— + | -log — is a transcendental number
125 \ 4(-1+v5)

Alternate forms:
|

|| ~log

\

é[-l—-sfgw'lz[sw?] ]] _1_.;5

_l_.’i’S _g\hlag[‘j 10-2 'u'l'g —2]—102[4["|‘E_ l]]

1 V10-2+5 -2
— 125 | -log — -1
125 \ 4(+5 -1)
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Alternative representations:

8 | Y10-2+5 =2 8 | ~—24+¥10-2+5
- -log = -+ —10g

10° 22 (V5 -1) 10° \ | 4(-1+v5)

g V10-2v5 -2 8 —2+Y10-2+75
T -log = =L gt -logia) log,

107\ 22 (V5 - 1) 108y 4(-1+v5)

8 | ¥10-2v5 =2 8 i by ~2+Y10-2+5
-—— + | —log =——+ 11 -

10° | 22 (5 -1) 10° 4(-1+v5)

logpixiis the base-b logarithm
Lipixiis the polylogarithm function
Series representations:
T PO P e 2

8 ; 10-2+5 -2 1 = 4(-14¥5 )
-— —-lo =——+

10° B2 (V5 -1) 125 k

] k=1

8 1 (V10-2v5 -2 1
—_—_— —10 —_ - —

10° & BT W5 -1) 125

24 245 24 245
arg 2\I'1|:|2:5 e [—l}k 21-.1::12:5 x| x*
4|-14v5 1 o 4(-14v5)
= ' - = ' : for
I T Dg[x}+kz_‘l E I
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8 ‘_mg[w’ 10-2v5 -2] )

22 (V5 - 1)

k
k-2 10245 if
-1y | ———— —-=

1 ;r—arg[;?]—arg[zﬂ : 41_1”—5] 2p
-— 4+ |2 - log(zo) -
125"\ o I B .I; k
argizis the complex argument
|x] is the floor function
Integral representation:
= ‘ —24v¥ 10-245
8 10-2+5 -2 1 | 3 auw] 1
-—+ |-lo — :——+\'E—J #-14s) —dt
10° '\ 22 (V5 -1) 125 1 t

Thence:

: 1
Z(t) = e*ﬂﬂq(i + if).
Z(t) = exp(i*1.7917594692) zeta(1/2+31)

Input interpretation:
1
expli 1.?91?594692};(5 +31J

£(5) is the Riemann zeta function

iizthe imaginary unit

Result:

-0.039781315591... +
0.53707584880...
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Polar coordinates:

r = 0.53854713854 A = 94.23617405° (an;

L]

0.538547...

We note that, the above result is very near to the following value of Ramanujan
continued fractions (Rogers-Ramanujan identities): 0,5269391135

And:

Result:
0.251

0.25i = f{s)

We have that:

A. A. Karatsuba, On zeros of certain Dirichlet series,
Sovrem. Probl. Mat., 2016, Issue 23, 12-16
DOI: https://doi.org/10.4213/spm57

From:

t4+-h t+h
L = / | Z(u)| du, = l/ Z(u) du
Jt Jt

F(u) = Z(u)| f(u)|*,

Where: r = 0.53854713854 (radius), &= 94.23617405° (an;

L]

0.53854713854 * (0.251)"2

Input interpretation:
0.53854713854 (0.25 i)

Result:
-0.03365919615875

113

iizthe imaginary unit



-0.03365919615875

integrate [0.53854713854]x x,[3, 5]

5
( 0.53854713854 x x dx = 17.5925398509
J3

17.592539859

Visual representation of the integral:

14 | L
17 | s
0| ,.--/
(5] -f.ﬂ-.’-’-
0 4.0 4 0

((((integrate [0.53854713854]x x,[3, 5]))))"1/6

Input interpretation:

I' "5
::Il'f 0.53854713854 x x dx
3

Result:
1.61270434959

1.61270434959

Computation result:

II 5
"?III [ 0.53854713854 xxdx = 1.6127
w3

(((integrate [0.53854713854]x x,[3, 5]))))"1/(24"2/10"2)

Input interpretation:

5
{ 053854713854 xxdx
Ja

Result:
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1.64514003871

2
1.64514003871 = {(2) == = 1.644934 ...

6

Computation result:
242 |

2 ]
“:':.‘III { 0.53854713854 xxdx = 1.64514
w3

sqrt(((((1/(2Pi) ((((integrate [0.538547138541x x,[3, SI))))))))

Input interpretation:

1!

*5
‘t'l_ [ 0.53854713854 x xdx

o3

Result:
1.67330202805

1.67330202895 result very near to the proton mass

Computation result:
]

5
— [ 0.53854713854 x xdx = 1.6733

mJ3

-2/10"3+(((((sqrt(((((1/(2P1) ((((integrate [0.53854713854]x x,[3, SD)))))))))))

Input interpretation:
2 [1 ps

] — [ 0.53854713854 x x dx
100 Va2n.s

Result:
1.67130202805

1.67130202895

We note that 1.67130202895... is a result practically equal to the value of the
formula:

My, =2 X 2mp = 1.6714213 x 107%* gm
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that is the holographic proton mass

Computation result:
2 [T
T8 N T

5
( 0.53854713854 x xdx = 1.6713
3

-55/10"3+(((((sqrt(((((1/(2Pi) ((((integrate [0.538547138541x x,[3, SN

Input interpretation:

55 |I l "5
= { 053854713854 x x dx
100 Va2n.s

Result:
1.61830202805

1.61830202895

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

Computation result:

55 [ 1 ps
e [ 0.53854713854 x xdx = 1.6183
103 N 2n.15

-1/(((0.53854713854 * (0.251)"2)))

Input interpretation:
1

© 0.53854713854 (0.25 i)?

iizthe imaginary unit

Result:
20.70956273832586242674273442997839013269748232947319003686...

29.7095627...
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(((integrate (((0.53854713854 * (0.251)"2))x, [3, 13]))))"1/2

Input interpretation:

[ 13
“In' f (0.53854713854 (0.25 i° ) x d X
w3

iizthe imaginary unit

Result:
1.00476 x 1072 4+ 1.64006 ;

Computation result:

[ 13
‘-,fl f (053854713854 (0.25 /° | x dx = 1.00476 x107'® + 1.64006 i
3

Alternate form:
1.64006 ;

2
1.64096i = {(2) == = 1.644934 ...

6

(34/103-3/10"3)i+((((integate (((0.53854713854 * (0.251)"2))x, [3, 13])))"1/2

Input interpretation:
[ 34 3 '

10° 10°

| 13
]H \;' [ (0.53854713854 (0.25 if° ) x dx
J3

iizthe imaginary unit

Result:
1.00476x 10716 + 1.67196 ;

Computation result:
[ 34 3 |

10°  10°

| 13
]. + \,' [ (053854713854 (0.25 i)° ) xdx = 1.00476x107'® + 1.67196 i
3

Alternate form:
1.67196 ¢

1.671961

We note that 1.671961 is a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

(-55/1073-2/10"3+34/10"3)i+((((integate (((0.53854713854 * (0.251)"2)))x, [3,
13Y)))M/2

Input interpretation:

55 2 34 [ 12 i
[-— g —]H | f (0.53854713854 (0.25 )" | x d x
100 108 10° Y Ja

iizthe imaginary unit

Result:
1.00476x 1076 + 1.61796 ;

Computation result:

55 2 34 [ 13 5

[-— g —]H | f (0.53854713854 (0.25 i) ) x dx =
10°  10° 10° Y )5

1.00476 x 107 % 4+ 1.61796 ;

Alternate form:
1.61796 ¢

1.617961

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

Now, from the sum of /; and /,, we obtain:
2* integrate [0.53854713854]x x,[3, 5]

Definite integral:

"5
2 ( 0.53854713854 x” dx = 35.1851
V3

35.1851
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And:
((((((2* integrate [0.53854713854]x x,[3, SD))))1/7

Input interpretation:

| "5
\?II 2 ( 0.53854713854 x x dx
w3

Result:
1.66306170311

1.66306170311 is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Computation result:

| "5
\?II 2 { 0.53854713854 x xdx = 1.66306
J3

8/1073+((((((2* integrate [0.53854713854]x x,[3, S))))) /7

Input interpretation:

8 | 5
— +72 [ 0.53854713854 x x dx
102 ¥ Js

Result:
1.67106170311

1.67106170311

We note that 1.67106170311 is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Computation result:

| "5
T ;.IIIE ( 0.53854713854 xxdx = 1.67106
3
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(21/1073-3/10"3)+((((((2* integrate [0.53854713854]x x,[3, S)))))*1/7

Input interpretation:

21 3y s
_[_ . —]+ 7/ 2 ( 0.53854713854 x x dx
100 108/ Y U

Result:
1.64506170311

1.64506170311 = {(2) == = 1.644934...

Computation result:
R, |
10°  10°

| 5
]+ {III 2 ( 0.53854713854 x xdx = 1.64506
3

L(34/10°3+8/1073+3/1073)+(((((2* integrate [0.53854713854]x x,[3, SN 1/7

Input interpretation:
[ 34 8 3 |

s i pertly L
10°  10°  10°

| "5
] - ‘EII 2 ( 0.53854713854 xxdx
Ja

Result:
1.61806170311

1.61806170311

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

Computation result:

34 8 3 | s
-[— F— —] +7 2 [ 0.53854713854 x xdx = 1.61806
100 102 108/ N s

D-BRANES (Dirichlet boundary conditions)
From:
STRING THEORY VOLUME II - Superstring Theory and Beyond
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JOSEPH POLCHINSKI
Institute for Theoretical Physics - University of California at Santa Barbara
© Cambridge University Press 2001, 2005

We have that:

The scattering amplitudes of closed strings from the D-brane are invariant
only under these 16 supersymmetries.

To see the significance of this, consider first the conservation of momen-
tum. There is a nonzero amplitude for a closed string to reflect backwards
from the D-brane, which clearly does not conserve momentum in the
direction orthogonal to the D-brane. This occurs because the Dirichlet
boundary conditions explicitly break translational invariance. However,

from the spacetime point of view the breaking is spontaneous: we are
expanding around a D-brane in some definite location. but there are
degenerate states with the D-brane translated by any amount.! For a
spontaneously broken symmetry the consequences are more subtle than
tor an unbroken symmetry: the apparent violation of the conservation law
is related to the amplitude to emit a long-wavelength Goldstone boson.
For the D-brane, as for any extended object, the Goldstone bosons are
the collective coordinates for its motion. In fact, the nonconservation of
momentum is measured by the integral of the corresponding current over
the world-sheet boundary.

1 ,
/dmgﬂ, (13.2.3)
2no! Jom

which up to normalization is just the (0 picture) vertex operator for the
collective coordinate, with zero momentum in the Neumann directions.

We conclude by analogy that the D-brane also spontaneously breaks 16
of the 32 spacetime supersymmetries, the ones that are explicitly broken
by the open string boundary conditions. The integrals

/dw;:—/fmﬁﬁm. (13.2.4)
JiM JIM

which measure the breaking of supersymmetry. are just the vertex op-
erators for the fermionic open string state (13.2.1). Thus this state is
a goldstino, the Goldstone state associated with spontaneously broken
supersymmetry.
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We observe the following possible mathematical connection, between the following
integrals concerning the Dirichlet series and the integrals of the eq. (13.2.4):

i t-+h
i (R & SR R § hin J‘n
11 —/ [ L lW)| au, Ia — '/

t St

7

FF Ay
Ziu) a.u.|.

/ dsV, = — / ds (B°¥7)y .
JOM JIM

From the sum of /; and /,, we obtain:

t+h t+h
f |Z(u)|du +j |Z(u)|du = 35.1851
t

t

Thence:
t+h t+h
f |Z(u)|du = 35.1851 —f |Z(u)|du
t t
But:
t+h
j |Z(uw)|du = 17.592539859
t
Thence:

t+h
f |Z(w)|du = 35.1851 — 17.592539859 = 17.592560141
t

This 1s a possible solution to the eq. (13.2.4). Dividing by 48, i.e. 32 + 16, that are the
spacetime supersymmetries, we obtain:
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sqrt((((((AS/((((((-17.592539859+[(((((2* integrate [0.53854713854]x x,[3,
SDIO)DIIMIN))

Input interpretation:

|' 48

\ -17.592539859 + 2 - [30.53854713854 x x dx

Result:
1.6517957595

1.6517957595 is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

Computation result:
|' 48

\ -17.592539859 + 2 053854713854 x x dx

= 1.6518

and:

2sqrt((((((((6*sqrt((((((((48/((((((-17.592539859+{((((((2* integrate
[0.53854713854]x x,[3, SHNNDININ)

Input interpretation:

|' 48

2|6 -
\ ‘Hl ~17.592539859 +2 [70.53854713854 x x dx

Result:
6.2962765368

Computation result:

|' 48

2|6 ;
\ ‘Hl ~17.592539859 + 2 - [70.53854713854 x x dx

= 6.29628

6.2962765368 =~ 2mtr, where r :
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Input interpretation:

: |' 48
\ ‘ql—l?.592539859+2 J50.53854713854 x xdx 27

Result:
1.00208353390

1.00208353390

Possible closed form:

[ 1

“|' 13 (-162+5e+60x-13log(8)) = 1.00208353389882

We have that:
1/1.00208353390

Input interpretation:
1

1.00208353390
Result:

0.997920798187461365689645327082047964983530800635182455820...
0.99792079818...

Note that, this result is an excellent approximation to the result of the following
wonderful Ramanujan formula, that link 7, e and ¢:

] _ [5+/5  1+/5 21/
e—2n 2 2

0.998136044508509332150024459047074735311382004763043082185... —

0.998136044598509332150024459047074735311382994763043982185... ~
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~ 0.997920798187461365680645327082047964983530800635182455820....

In conclusion, we obtain:

[ ds )‘; = —/ ds [,13’9‘1}-"'"’}'3C .
JOM J oM =

t+h

t+h
=>f |Z(w)|du = 35.1851 —f 1Z(w)|du
t t

t+h
f |Z(u)|du = 35.1851 — 17.592539859 = 17.592560141
t

From the result, dividing by 48 and computing the square root, we obtain:

t+h t+h
\/48/[ |Z(u)|du = 48/ <35.1851 —j |Z(u)|du> = 1.6517957595 =
t

t

3

= 1,65578...

R " \/113+5\/505+\/105+5\/505
8 8

We note that, the result 1,65179... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 i.c.
1,65578...

We also obtain:
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21/1073+sqrt((((((((A8/((((((-17.592539859+[((((((2* integrate [0.53854713854]x
X[3, SDONDIIN))

Input interpretation:

21 | 48

Rt
10° wq' ~17.592539859 +2 - [70.53854713854 x x dx

Result:
1.6727957505

1.6727957595 result very near to the proton mass

Computation result:

21 | 48

S WY _
10° \J' ~17.592539859 + 2 - [70.53854713854 x x dx

= 1.6728

and:

[(((-34-8-5-2))/10"3)+sqrt((((AS/(((((-17.592539859+[((((((2* integrate
[0.53854713854]x x,[3, S D))

Input interpretation:

~34-8-5-2 | 48

+ n
10° \ -17.592539859 + 2 - [70.53854713854 x x dx

Result:
1.6027957505

1.6027957595 result very near to the value of elementary charge (positron)

Computation result:
|

-34-8-5-2 | 48
+ | . = 1.6028
10° \ -17.592539859 + 2 J;0.53854713854 x x dx
Conclusion
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We can conclude by saying that there is a strong connection between the equations
concerning the Dirichlet boundary conditions of the D-branes and the equations
inherent to the Dirichlet series of the A. A. Karatsuba’s paper. Furthermore, we
obtain: a) class invariant solutions, b) a circumference of radius 1.00208353390,
whose reciprocal provides a value very close to that of the wonderful Ramanujan
formula, that link 7, e and ¢, c) the values without exponent of the proton mass and of
the elementary charge. We note that both the elementary charge and the class
invariant type solution and the proton mass belong to the golden ratio range. It is
possible to hypothesize, at least from the mathematical point of view, that the D-
branes are circles of almost unitary radius, as they are subject to vibrations that
slightly alter their shape, and are of the fermionic type

From:

A. A. Karatsuba, Euler and Number Theory, Sovrem.

Probl. Mat., 2008, Issue 11, 19-37

DOI: https://doi.org/10.4213/spm21

N=21, p1=3 pp=5p;=13
a = 1 —0.00003 (Xoxaiizens, 1930 r.) a = 1 — 0.004 (Xeiunbponm,
1933 r.) a =1—0.25 (Yysaxos, 1936 .) @ =1 — 3 (Maram, 1937 r.)
a=1-— % (MonTronmepu, 1969 ) oo = 1 — % (Xakcmm, 1972 r.).

p1+p2 +p3 = N. (15)

a(N) > 1,
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((((2172*2))) / ((((2(In21)"3))))

Input:
21°% %2
2 log?(21)

Exact result:
441

log?(21)

Decimal approximation:

logixi is the natural logarithm

15.62719574714896294408343576998644036034904541127061744027 ...

15.6271957...

Property:
441

15 a transcendental number

log?(21)

Alternate form:
441

(log(3) + log(7))®

Alternative representations:
21° %2 2 212

2log*21)  2logi21)

23 2427°
2log?21) 2 (logia)log,(21)°

212 .2 2 %212

2log®21) 2 (-Liy(-20)

128

loggixiis the base=b logarithm



Lipixiis the polylogarithm function

Series representations:
2172 %2 441

2log?(21) - L
[lag[ED} S5 ':—f—]
21¢ %2 441

= fTor x ]
2 103’3[2 1} {2 i [ﬂlg;z:—x]] + lﬂg[_‘r} N E:le .:_]_Jk,:z :L_IJJ( x—k 3

212 %2 441

e [1ag[zn}+ [mg{;_ JJ[IUE[;” +1ag[z|:}] - ke 1_1#121:.;..&5"‘ ]3

argizlis the complex argument

|x] iz the floor function

Integral representations:
21% x 2 441

2log?21) (/211 ,.“}3

217 x 2 3528 i 7 .
s or i}
2log(21) [JT\AH]' 2075 =P [14s) )P
—i pa+y [(1=s)

Iix)is the gamma function

1/(3P1) ((((2172%2))) / ((((2(In21)"3))))

Input:
1 212 « 2

3r 2log®21)
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Exact result:
147

rlog?(21)

Decimal approximation:

logix is the natural logarithm

1.658096966548934673456691819261555085659590816762242191423...

1.65809696.... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Alternate form:
147

r(logi3) + log(7)°

Alternative representations:

212 x 2 2% 21*
(2log*21))3m  (3m(2logi(21))

212 » 2 2% 212
(2log?21))(3m (3 m (2 logia) log,(21))*)

21% x2 2 %212

(2log*@1))3m  (3m(2 (-Liy(-20)°)

Series representations:
217 x2 147

(2log?21)) (3 m) N (-1 3

n|logi20) - Z:Ll IL'E’—
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212 x 2 147
2 103’3[21}}[3 ) - ag(2l-x) o (1 @1 R
[ ) }T[E!}Tl = J+1Dg’[l‘}—zk=l S T ]

212 « 2 147

(2 1033[21]‘}[3 m) B }T[lﬂg[ZD} +|-alg<§i—§|3:lj [lﬂg[ i] +IUE[Z|:|]'] " Z:;:l .;_1;,#:.;21;30;."(3,:,“" ]3

argiz) is the complex argument

|x] iz the floor function

Integral representations:
21% x2 147

(2log®21))(3m) x(f21 ﬂf

217 x2 1176 i x* _
-_— ||| Ll
(2log?(21)) (3 m) [Ju‘_mﬂ 2075 T(=s)? T(14s) .\
i 2+ M{l-s)

Iixiis the gamma function

13/10"3+1/(3P1) ((((2172*2))) / ((((2(In21)"3))))

Input:
13 1 212« 2

e SRl ol
10° 3x 2leg’(21)

logix is the natural logarithm

Exact result:
13 147

i
1000  xlog?21)
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Decimal approximation:
1.671096966548934673456691819261555085659500816762242191423 ..

1.67109696...

We note that 1.67109696... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternate forms:
147000 + 13 r log®(21)

1000 rlog?(21)

147000 + 13 7 (log(3) + log(7)?
1000 r (log(3) + log(7))°

13 147
z
1000 x (log(3) + log(7)y®

Alternative representations:
13 21%%2 13 2 %217

T ¢ ik
10° (2log*2D)3m 10° (3m(2logi(21))

13 21 %2 13 2 x 212
T & R
10° (2log?21)}(3m 10° (3 m)(2 (log(a)log,(21)?)

13 212+ 2 13 2212
T ¢ T
10° (2log?2D))3m  10° (31 (2(-Li1(-20)°)

logpixiis the base-b logarithm

Lin(x)is the polylogarithm function

132



Series representations:

13 21% x 2 13 147
— + = +
10°  (2log21))(3m 1000 Ly

[ ' x |log20)- » ° . ~2- ]

=] k

13 212 % 2
i _
10°  (2log?21))(3m

13 147

1000 PP T R
argi2l-x) _ Lo (=1 21-x) x
}T[Er}rl 5 J+lng[x} Lk:l S T }
13 2122
ickiz _
10°  (2log*(21))(3m
13 147
+
1000 arg(21-z) oo (-1 @129 2% )3
agl2l-z) 1 o (-1 212 mp"
T [log[z.;.} + [ 8 J [lag[zn ] + lng[z.;.}] - Lk=1 L ]
argiz)is the complex argument
|x] iz the floor function
Integral representations:
13 212 % 2 13 147
ST i & = +
10°  (2log®21))(3m 1000 m( 2 Jt}g
[

13 212 % 2 13 1176 ix°

— I'..|' I (]
[Jm+r 207" ri=si? [(14s) 45]3
—i w4y Ii1-s)

T s =
10°  (2log?i21))(3m 1000

Iixiis the gamma function

(13/1073+1/1073)+ 1/(3Pi) (((21°2*2))) / (((2(In21)3))))

Input:
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[13 1J 212 «2
= +

G AP L
10° 10°) 3x 2log’2l)

logix is the natural logarithm

Exact result:
147 7

rlog?(21) 500

Decimal approximation:
1.644006066548034673456691819261555085659500816762242101423. .

2
164409696 = {(2) == = 1.644934 ...

Alternate forms:
7 (rlog®21) - 10500)

500 rlog?(21)

7(10500 - x (log(3) + log(7)°)
500 = (log(3) + log(7))?

147 7
r(log(3) +log(7y® 500

Alternative representations:

[13 1 ] 27" 92 14 25217
—|—=+—= |+ =-—-———+

10° 10°/ (2log’2l)3m  10° (3m(2logi(21))

[ 13 1 ] 212« 2 14 2x 212
==+ =—-——_+
10° 10°) (2lg®2l)3m  10°  (3m(2dogla) log,211°)

[ 13 1 ] 212 %2 14 2 %212
—|—F—+ == [+ =-—-———+
100 10°) (2lg®2L)3m  10°  (3m(2(-Li(-20)7)

loggixiis the base=b logarithm

Lipixiis the polylogarithm function
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Series representations:
[13 1] 21° %2 7 147

=== = +
10° 10°) (2log*21y)3m 500 e FEFY
! o 008
n[lug[ED} T
13 1 21° %2
_[— + —]+ -
100 10°) [21og®21))3m
147
500 g PR R R
arg(21-x) _ Lo (=1 21-xM x
}T[Er}rl s J+1L‘:lg'[x]- Lk:l S
13 1 212 x 2
-[— " —]+ -
10 10°) (2log®21)}(3m)
7 147
ST
500 n “1F 21-mg F R R
;r[log[z.;.}+la—q:'—'gf:r 3J[10g[i]+10g[zu}]—2‘rzl S b :D z':']
argiz)is the complex argument
|x] iz the floor function
Integral representations:
[13 1 J 21° %2 7 147
=I==bam = | AT T
10° 10°) (2log?21))(3m 500 x| izu,“}?
[
(13 1 ] 212 % 2 7 1176 i x°
=l—F*=—= |+ —i T for — | U
10 10°) (21og?21))(3m) 500 [J-‘-.ww“ 3
=1 aa+} [{1-s)

Iixiis the gamma function

L(34/1073+5/1073+1/1073)+ 1/(3Pi) (((217°2*2))) / (2(In21)"3))))

Input:
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[ 34
10°

+ o D
10 10°

+ —

5 1J 1 212 x2
3r 2log?21)

Exact result:
147

rlog?21) © 25

1

Decimal approximation:
1.618096066548034673456691819261555085659500816762242101423. .

1.61809696...

logix is the natural logarithm

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

Alternate forms:

rlog?(21)- 3675
25 rlog?(21)

3675 — r (log(3) + log( 7))

25 r (log(3) + log(7y°

147 1

r(log(3) + log(7)® 25

Alternative representations:

-[

d

-(

34 5 1 212 2
T
34 5 1 212 x2
10° N 10° N 1(:3}
34 5 1 212 x2
10° N 10° N 103J

40

40

40

2 B

+ ==t
(2log?21))3m  10° 3m(2logi21))

2 %212

2 %212

136

- =———+
(2log®2D)3m  10° (3m(2(-Liy(-20)°)

- =—-—+
(2log®21))(3m  10° (37 (2 (log(a)log,(21)°)

loggix)is the base- b logarithm



Lipixiis the polylogarithm function

Series representations:
[ 34 5 1 J 217 %2 1 147
—-| ===k | F ==
1020 10° 10%/ (2log?21)}(3m

25 " [LFY
o 1207
}T[lﬂg[ED} giagETy ]

[34 5 1 J 217 %3
| V= *m =k F =
100 10° 10°/ (2log?21)(3m
1 147 .
"5t = Ry
arg(21-x) _ @ (=1 21-x x
T [2 i II'[ o J + lng[x} Zk:l . ]

(34 5 1 J 212 «2
| = F=F | F =

10° 10° 10°) (2log®21)}(3m

1 147

r (ogtsor+| 2212 0g( 1) + oge) - Y3, 20l

argiz)is the complex argument

|x] iz the floor function

Integral representations:

(34 5 1 J 212 %2 1 147
=l d= k= —

10°  10° 10°

- - + —
2log@)Bm 25 ;(j21 )
[

+ FiT
108 10° 10°

[34 5 1] 21 %2 1 1176 ix°

3

- =—-—-
[2 1033[21}} (3m 25 [J'J'.N+:r 2075 [{-s1 [{14s) ds

—I sty [1-s)

for -1 0

Iixiis the gamma function

As:
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N2

I(N) ~ ———
) 2(In V)3

o(N),

= 15.62719574714896294408343576998644036034904541127061744027...

we have also that:

1 F(z
I(N) — / ! ) g (13)

21 [=R<1 27

Using special transformations, which later served to create the “circular method”,
Hardy and Ramanujan found the asymptotic behavior of the integral (13)
corresponding to f (x) and, thus, found the asymptotic formula for p(n):

(-ak)‘n il
i) 1+O( ))
}( ) 4\5)\%( ’\n
2
F":?T\/g. )\n:\;n—‘)—z. e

With O = (7* / 6)* and n = 1, we obtain:

eN((PI*(2/3)N1/2)%(1-1724Y°(1/2))))) / (4sqrt(3) * (1-1/24))) *
(1+(Pir2/(6)Y 4(1/(1-1/24)~(1/2)))

Input:
P.-'I' \II'E 1.|l| 1—1_!'24 }TZ 4 1
AL o R
! o 2
4vV3 (1-.) by o
24
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Exact result:
2 — v\
V3 IVEER &

23

}TS
1+ —]
10B v 138

Decimal approximation:

15.73090417958445132076956603204271105554163017425188629945...

15.7309041795... a result very near to the previous 15.6271957...

We note that 15,627195 + 15,730904 = 31,358099 and 31,358099 + 2 = 15,6790495
that is an excellent approximation to the black hole entropy value 15.6730.
Furthermore, 15.7309041798... is very near to the black hole entropy value 15.8174.
The mean between the two entropies is 15.7452

Alternate forms:

(V23 18 (108 V138 +x°)

e

1242 y 46

PII".II 23 "T.l."lls [14g|:|4+ "jﬁ }TS]

571323

[vz3 :rll."IIS- 243 n®
e +

23 1042 a6

Series representations:

B e
& Ty 203 4 1-1/24
1+ s Bl Fa i
o I: V23 Tll.'lls ng
".I|124 _f” [l+1ns~;138]
N A i 1
4Y3 (1 ) 2342 L;”ﬂjz-k[z]
k
[J 2 ]4
& 723 f1-1/24
1+ -l Bl Ee i
i i NEE] ’T]I.-'IE‘ P
".II =24 _ 6e [ 1ns~;ﬁ]
4v3 (1- ) Tl =1
24 233 o v T



il wy e
1 [ & I . V22 4 1-124 |
e {v23 nl/ =
V12 VB 6 114004 + VT38 8) Vi
p— l' = g -5 _ _1 _ 1
AT 1) 28566 )" Ress=_1§+_l;2 r(-3 -s)ris)

(Y. . ! sz
| iz the binomial coefficient
\m [

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Iix)is the gamma function

Res f is a complex residue
2=

Now, we have also that:

288+3+e N((Pi*(2/3)N(1/2)*(1-124Y~(1/2))))) / ((4sqrt(3) * (1-1/24))) *
(1+(Pir2/(6)Y 14(1/(1-1/24)7(1/2)))

Input:
& V213 1-1/24 = 14 1
-2BB+3+ - = 1+ E]
4‘33{]‘_;} 'Il_i
24
Exact result:
2 — W23 h/ }TZS
= 3 VEE ]—285
23 £530347008 4138

Decimal approximation:

1729.358638618564572637680114413329991669316638384459714974. ..

1729.3586386...

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—
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Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729

Alternate forms:

‘ul: '\I'E .IT]Iln'IIEl }TZS

2 [ 23 f
-285+ - V3 ¢ A n)fs,
75098990592 v 46

984547766661 120 + 300395962368 v e’ 22 W€ 4\ ap V22 7)/6 28
3454553567232

V3 VP 78 (6530347008 V138 +x%) - 21403212318 720 V138
75098990592 138

Series representations:

£]14
6 [2/3 4 1-1/24
1+ —— | Y2V .
| 1 § 5 {"\I’Eﬂ]:‘lﬁ 1 _.'rES
eI Y 124 _ S < ' [ " 8530 347008 xfﬁ]
o 4“@[1"2%1} ) ) s T Bl b El
So.74|2
(51, ve5 v
& Ty 23 4 1-1/24
1+ —— Ntls g ,
G| N LT N
Yy o o4 € e 6530 347008 + 138
288 +3 + -3 =-285+ Lje(L
443 l——} - (-=T1-3)
24 o 21 2 ik
23 E Zk:ﬂ k!
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[ﬁ]lq-
5 r2/3 A 1-1/24
1+ g e e
|11
Y o4
-288+3 + — " =
443 [1- il
. 24
V23 1)/6 28 —
12V ") [1+ a _]w.*
6530247008 v 138

—285 +

By e Res,_ 1,2 r(-3 - s)r

njy. 4 : oo
iz the binomial coefficient
)

n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
z=%)

((((((-288+3+e ((((PiI*(2/3) (1/2)*(1-1724)N(1/2))))) / ((4sqrt(3) * (1-1/24))) *
(1+(Pi*2/(6) 14(1/(1-124°(1/2))))))) /15

Input:
r ¥ 23 1-124 2 414 1
| 288+ 3+ — 5 l+[E]
15 4v3 (1- =)

1
\ b

Exact result:

|
2 (vZ3 n)/ "
1 2 3 VB ”1-“5[1+ ]-235

\ 23 65530347008 v 138

Decimal approximation:
1.643837957823887142232218981647618542436598049600781269445 .

2
1.6438379578.... = {(2) == = 1.644934 ...
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Alternate forms:

+ - 285

| (vza)s[2¥E e
NS |23
\ 75098990 592 y 46

f P
I{I V3 V2 7/ (6530347008 VI38 +x2%)-21403212318720 v 138

923/30  39/10 19‘,ﬁ

r — —
1{( 984547766 661120 + 300395962368 V3 o’ 2 N6 4 \[ap oVZ )6 28

24,!'5 3 13/15 232,!' 15

All 15th roots of 2/23 sqrt(3) e*((sqrt(23) m)/6) (1 + n"28/(6530347008
sqrt(138))) - 285:

Polar form
|
2 5 )] nt
15’ — ﬁ {J:\,-zg "]-"16 [1 + ]— 285 ¢ ~1.6438 (real, principal root)
\ 23 6530347008 V138
|
9 sy 28 oo
15’ = Jvzsalfe [1 ¥ ]_ 285 2™ .1.5017+0.6686
y 23 6530347008 V138
|
9 sy 228 e
15’ = \/gfdm n],.f6[1+ ]_235 &3 11,0999 41,2216
y 23 6530347008 V138
|
9 sy 28 oo
15’ N Y JvaEalfe [1 ¥ ]_ 285 ™% 2 0.5080+1.5634
y 23 6530347008 V138
|
2 =3 )/ o (8imy
15’ NP B [1 g ]_ 285 ¢F11% L _0.1718+1.6348
y 23 6530347008 V138

Series representations:
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[.IT2]14
1 B o 213 4 1-1/24

"lllll

14 288 +3 +

i
24
A% 1)

— i/

vz3 /6 28

6 Z N (1s )
5530347008 v 138

-285 + ;
15 231@2;‘;‘2*[5]
ke
22 14
1 ['5 ] o 203 4/ 1-1/24
J 1-:?1;
14 288 +3 + =
4v3 {1 = 2i4}
( ﬂﬁnl‘.'fﬁ 228
985 4 Ge [1 * 6530347008 + 138 ]
1 1
15 L
2347 3 {—{{; 2%
2214
1+ ['5 ] & V23 4 1-1j24
[1-L
V24
15 =288 +3 + -
4v3 {1 " 2i4}
12 f{"ﬁ”l’ff‘{l ¥ = )Vx
285 6530347008 v 138
15| ~ k:

e 2H F{——l —s}r[s}

L]
23 Z;:o Ressz_z ; :

Integral representation:
144

'
[ his the binomial coefficient
m |

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
=



i@ ¢ NisiM—-a—s)
[ty TolTncn) oy
—i po4y o5

(270 [(—a)

(l+z)" =

Re(z) is the real partof z
argizlis the complex argument
|z| iz the absolute value of =

iizthe imaginary unit

(((21+5+2)/1073)H((((((-288+3+e ((((Pi*(2/3) (1/2)*(1-1/24)~(1/2))))) / ((4sqrt(3) *
(1-1/24))) * (1+(Pir2/(6) M A(1/(1-124) (1/2))))))))M/15

Input:
21+5+2 e’ V2ia 1-1/24 21 1
S | A l*[g]
| - = |

15 4@3[1 = \jl-i

\‘ 24
Exact result:

|
7 2 — [v33 al/ ﬂ_28

_"'15||_"’u'|3 ' G ]"6[1+ ]—235
250 'y 23 6530347 008 V138

Decimal approximation:
1.671837957823887142232218981647618542436598049600781269445 ..

1.6718379578...

We note that 1.6718379578... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternate forms:
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- ;
7 | (V3 n];&[zﬁ_r n’ s

—— +15| &'
=N 23 75008990502 / 46

15 7 olY23 76 (6530347008 V138 +x2%)-21403212318 720 V138

— 4+
250 923(30  39/10 1%@

ABY 195 20 s 9q1ata
17250

1{/—98454? 766661120 + 300395 962368 /3 ol 2> W6 . \[a6 V2 V6 ;28

|

Series representations:

22 14
1+ [6 ] & V23 4 1-1/24
s

|
214542 1|||I 1_24
T, e ohAs -288 + 3 + 1 -
10 \ av3(1-1
24
33 )/ 28
ﬁf{uzz n]:us[l_l_ z _]
¢ liagss 6530 247008 4 138
250 o ST T ok 1
232 Lmz [2]
k
22 L4
T ['5 ] fn\u'z,-'z Y 1-1/24
ST
21+5+2 1|||I 1_24
——5  +15(-288+3 + 1 -
10 \ 4v3 (1-1)
24
33 x)f 28
2 ‘,{“ v ”],.'"5 [1 % £530 341;003 V138 ]
ﬁ +15 -285 + {_l_r:l:_l_ll
@ 2/ "ol
23v2 ZH i
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e
& r 23 A 1-1/24
1+ & b !
-
21+5+2 V24
k18] -288 +3 + — —
10 ' av3(1-1
24
(vZ3 x)f 28 3
7 12" T]-'I":‘[l+ 5 _]\.“;r
— 4+ |-9285+ G530 347008 v 138
250 13

\- 23 L“ﬂj Res

1 o
2

And, in conclusion:

2" F[—i - s}l’[s}

fy. 4 ; oo
is the binomial coefficient
\m [

n! iz the factorial function
(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
2<%

(((-21-4)/10°3))+H((((((-288+3+e ((((Pi*(2/3)N(1/2)*(1-1/20)N(1/2))))) / ((4sqrt(3) *
(1-1/24))) * (1+(Pir2/(6) M A1/(1-124)(12)))))))) /15

Input:
-21-4 &’ \"E y 1-1/24 2 14 1
— + |-288+43+ ——— 1+[_]
10 15 43 [1— ;} 6

\

Exact result:

1-1
24

Jrl_2El

|
9 s
15’ — \G f':“ 5|6 1+
6530347008 + 138

\ 23

Decimal approximation:

1
-285 - —
] 40

1.618837957823887142232218981647618542436508049600781260445...

1.6188379578....

This result is a very good approximation to the value of the golden ratio

1,618033988749...
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Alternate forms:

15 &

(vZ3 a6 [2 ¥ i

1
23 - 285 - a0
75008990592 y 46

-t

15 3 Y22 7/ (6530347008 VI38 +x28)-21403212318720 V138

923/30  99/10 1"3",-'ﬁ 40

[ED '.Sj"E q2/15  9413/15

1
2760

f — — %
1{/ 984547766 661120 + 300 395962368 /3 o ¥ 2> W6 1 \Jag Y 76 28

-

Series representations:

), v v
& (22 f1-1
1+ SV 23 V1124
Il—'l'
=5 b Y T4
- ks -288+3+ : =
10 \ 4¥3 (1-7)
24

(vZ3 )8 {1 ; 28 ]

6530 347008 v 138
40 | i

lil zaﬁzz’ﬂz-k[ﬁ]

ke
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[r 14
& T 2(3 4/ 1-1/24
BT LR R
1+ ¢

[1-1
sgpeap | Y1 2a
5 +15 —288 + 3 + — =
10 - 4v3 (1- )
24
23 1|/ 28
1 6o ™ T],.5{1+ 6530 34;:1::13 xfﬁ]
_4_Cl+ -285 + Lk
15 =i 5a)
\i 235 Lk:ﬂ k!
2}
& ny2/3 1-1/24
1+ b 3
e
% B V12
T ks -2B8 +3 + — =
10 4v3 (1- 1)
24
=3 1)/ 28 —
1 12 f|:u'23 T]-'6[1+ = ,_J‘u"fr
6530 347008 v 138
__4_|:|+15§ —285+ — . 1 :
\ 2330, Res,_1,;2 [(-3 - s)r®

£

nj. . ; oo
i= the binomial coefficient
e

n! is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
==%)

Inserting the value of the entropy 15.7309041795 in the Hawking radiation
calculator, we obtain the mass, the radius and the temperature:

Mass = 3.695563¢-8
Radius = 5.487362¢-35
Temperature = 3.320748e+30

From the Ramanujan-Nardelli mock formula, we obtain:
149



sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.08640552)))*1/(3.695563¢-8)* sqrt[[-
((((3.320748e+30 * 4*Pi*(5.487362e-35)"3-(5.487362¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 3.605563 10°°

/
1 /

\

|
f 3.320748  10°° . 47 (5.487362 - 107*°) - (5.487362 107"}
\ 6.67 107

Result:

1.618249292694184034104092724032297083348105028254480058182...
1.618249292....

1 5++5 +/5+1 ax
— = €
e—zﬂ 2 2

1 + e—41r

1+
1+

e_ﬁ'ﬂ'

N

https://twitter.com/pickover/status/1038963785984294913

R(E_va.ﬁ} = / 5/2 N Q
14 { 5%/1 *“-..—1)' -1
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http://www.bitman.name/math/article/102/109/

e 5 e—ZJI
\/_\/_ =1+ = ~1.0018674362
5 — (v
(0 ¢ 1+ e—67r
1+ o =
I+..

€(9.1035) = 1.001867109 = 1.0018674362...

2

e J5 e—Zﬂw/E
=1+ T ~1.0000007913
e
- 1+
5 54[c3 e_(),,,/g
L+ ilo- 145" -1 e
1+
1+... (b)
1/1.0000007913 = 0,9999992087006... =T (— > ) =0.99912062559...
2.0345
_r
e’ e ”
=1- ~ (0.9568666373
(=15 —p+1 1+ ™"
1 e—37r
' 1+ e
1+... (a)

e ¥® e ™
\/E =1- e‘”‘g ~0.9991104684
-p+1 1+ 6_3”‘5
143 ¢54{/5_3 -1 1+—
e—47r\/§
1+
1+...
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1/0.9991104684 = 1,00089032357 = {(10.158) = 1.00089035...

The Meaning of Ramanujan and His Lost Notebook
21 Jan 2014 - https://www.youtube.com/watch?v=y ONuOBNobk

we have also that:

zeta(((((((((3472-(34+3)))"1/14)))°6)))) = zeta((((((1156-34-3))(3/7)))))
where 1156 = 34°

[+]
;[144 34% _(34+3) ] = £((1156 - 34 - 3°'7)

£(5) is the Riemann zeta function

True

Or:
zeta((((((1156-34-3))~(3/7))))) = zeta (((((1019+89+11)~(3/7)))))

where 1019 is the rest mass of Phi meson, while 89 is a Fibonacci number and 11 is
a Lucas number

£((1156 - 34 - 3)"'7) = £((1019 + 89 + 11)*7)

£is)is the Riemann zeta function

True

Thence:

zeta(((((((((3472-(34+3)))"1/14)))"6))))
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Input:

5]
;[11.“4 347 (34 4+ 3) ]

£(5) is the Riemann zeta function

Exact result:
¢(1119%7)

Decimal approximation:
1.000000796565920419381918949895917141397906291596829765502....

1.00000079656...

Alternative representations:

6 T
;[H"‘ 347 _(34 4 3) ] = +-[wf 37434 1]

6 ul 6
;[H"‘ 347 _(34 4 3) ] = +-[wf 37434 1]

14 =i (1]
-1+ ¥ -a7434? 1

[&]
;[H’“ 347 _(34 + 3) ] g

£i5, aiis the Hurwitz zeta function

£is, i is the generalized Riemann zeta function

Sp,pix)is the Nielsen generalized polylogarithm function

Series representations:

& b 37
;[lwf“ 347 _(34+3) ] 2

k=1

3T
6y  Ipg(l+2ky e
;[lwf“ 342 _(34+3) ]: k=

1 —g-1119%7
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37
& Ew_ (= l}k k_lllg i
;[H"‘ 342 _(34+3) ]: .

1 - p1-1119%7

Integral representations:

— 1 o 14111977
+'[1*?f 342 ~ (34 +3) ]: — J“ dt
r{1119%7) ~1+é

37
£ cech? () dt

5 9-1+1119%7 o
;[li‘f 34° — (34 +3) ] = I
{1 +1119%7) Jo

37
-141119%7 | o
2 ¥ 14111937

e .5
+.[1;:,| 347 _ (3449 ]= — [ t cschit)dt
r(1119%7) o

Iix)is the gamma function

cschix is the hyperbolic cosecant function

And:
zeta (((((1019+89+1 1) (3/7)))))

Input:
1019 +89 +11°7)

£(5) is the Riemann zeta function

Exact result:
¢(1119%7)

Decimal approximation:
1.000000796565920419381918949895917141397906291596829765502...

1.00000079656...
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Alternative representations:
£((1019 +89 +11)77) = £(1119%7, 1)

£(1019+89 + 11*7) = ¢(1119°7, 1)

{1019 +89+11*7)=5_ o7, (D

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Sp,pix is the Nielsen generalized polylogarithm function

Series representations:

- 37} _ R 5.-1119%7
{1019 +89+11%7) = 3k
k=1

37
B ol 2Ry S

1019 +89 + 1137} =
' [ } 1- 2-111-93-"7r

37
Ez.‘;l i 1]‘k k_lllg

1019 +89 + 1137} = -
[ } 1_21-11193-"?

Integral representations:
o 14111977

" 37T 1
£((1019 +89 + 11)*7) = , J dt
r({1119%7) ~1+¢
. 2-1+11193-"? : 4
£((1019 489 +11)%7) = ———— [ "¢ esch’ty at
r(l+1119%7) Jo

155



. “141110%7 o e
{1019 +89 +11%7) = ——— [ & M eschipyat
r[11193|'} Jo

Iixiis the gamma function

cschix is the hyperbolic cosecant function

1/ (CCC(sqrtS Y ((((1H(((570.75*(1/golden ratio)2.5-1)))"1/5))))) - golden
ratio)))) * exp((((2P1)/sqrt(5))))))))))

Input:
1
V5 2
- | eXp| —
1_'_5|| SD_;rgl:l-lE.E_l ] [\-'5 ]
Y @

# iz the golden ratio

Result:
1.000000791267725310990229806732076966587585688438274046527 ...

1.000000791267725...

Series representations:

1
|0 75 1 1}2.5
1+§||||5 {é] =1

i {/-1 + 3.343?[:}]]2'5

.' 1
2 i 1 N s, e[ A
expl — = [m{{ 1+3.343?[a} 6-vVa Lmﬂr [;]]
L Zk=ﬂ4 [E
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| o075 1425
435 (3]

Y {/-1 2 3.343?[;}}2'5

BUTRI
EXP[ 4_17*{ Y ][M{/'l”'““[i}z's 6-v4 3o, 1—{5 2
Zk—l:l

1

V5 _é exp[ ]
145/ 50.75 {112-5
Y L

S 4xvx
_[[2[1+i{_1+3.343?[;]2 ]\'q]f[ﬂxp[zw Res, i=Ls et r[- —S}F[ﬂ]

[2¢\G+25( 1+3343?[J2 oy -

-»mm

a8

B | =

o

LRES 1 .47 F[—
£ =g

j=0 -

njy. 4 : oo
iz the binomial coefficient
)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
Iix)is the gamma function

Res f is a complex residue
T=E

e"-((((2P1)/sqrt(5))))))))) / ((CCCC(((((sqrtS)/((((1+(((570.75*(1/golden ratio)"2.5-
1)))*1/5))))) - golden ratio))))

Input:
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“2m/VE
P [}

V5

= =
1+EII|' 5'3'-?5{1;]2'5-1

—¢

# iz the golden ratio

Result:
1.000000791267725310990229806732076966587585688438274046527 ...
1.000000791267725...

Series representations:

VI pm oaqk

!
“2mi1ve Leg

[1 + {/—1 +3.3437 (1) ]

]

zmivVE £
f [}

1
2]
k
V5

P — ] s 12as L o -k
1+%||5D.?5{é_-|2.5_1 'I""{/ 1+3343?{.{|}2 o HZF#U“- [

bl % N

exp|— L 1+5 -1+3.3437(1F°
: (-5F (-3 [ { L) J

2 :rJI..'" Vs Jrope Lal Ui

- (-2)

Vs L
— 1 2.3 @ {_4 2k
1+%|,T?5 (7 ¢+ {/- 1+3.3437( " ¢-Va Y ° A2k

J2m/VE
P
V5 ] h
1+§II|' 5l 73 {;]2'5-1

anvn 1125

2 exp| - - 1+{/-1+3.343?{-}2 v

Ejﬂﬂﬁﬁs=_l+:4'5 rﬂ-E-s]rm a

2 B

2¢Vr +2 {/-1+3.343?{ 2 ¢vm -3 Res_ 1, .47 (-2 -s)re
X bk

1
4
[ . iis the binomial coefficient
m)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
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Iixiis the gamma function

Res f is a complex residue
5=

Note that:

(((C(sqrtY(((1H(((50.75*(1/golden ratio)2.5-1)))"1/5))))) - golden ratio)))) *
exp((((2P1)/sqrt(5)))))))))

Input:

V5 2

— EXP[—_]
1+ {f 597 (37 -1

# iz the golden ratio

Result:
0.999990208732900793127473040933715786515150415005400478044 ..

0.9999992087329...

Series representations:

V5

1+ {f 507 (27 -1

=
- |EXP| —— |=
V5

2;
exp :

a4 = ) -k
W 4 L’-k:ﬂ“'

1

2

f 1
_1'2.5 o wd _k
[¢+{[-1+3.343?[é} o-va 3 4 [;]]

Tk {('I- T 3.343?{;}}2'5
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s

1+ {f 5075 [;1)” |

,- =¥ (-2
2 1325 o ':4- 2k
exp I [¢*{/‘1*3'343?[¢.} g=NA Tt
[ .
1+§1-1+3.343?[;1j2'5
V5 R [zn] 25
- |exp| — | = —||exp
| . V5 s -1F (-1, (5-z 0 z5*
0,75 (142.5 Y 0
1+{(5 [éf 2% | Vg 52, “

[ 5 k _l' - k&
¢+s|'-1+3.343?[l]2'5 ¢—#’Ei[ il ] St /
\ ¢ T /

k=0

[1+‘sq|'|—1+3.343?[i]2'5] for not ((z

nj. . : e
iz the binomial coefficient
)

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers

And:

1/0.9999992087329007931274730409337157865151594150054094 =
1.000000791267725310990229806732076966587585688438274125472

Thence, 0.9999992087329... is the reciprocal of 1.000000791267725...
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Now, we have the following mathematical connection:

6_7? e—zﬁJE
\/g =1+ o =~ 1.0000007913
-9 1+ - -675
1+5\/ (p-1)°45* -1 14
e—S/rx/g
1+
1+... =
/B V5 VB +1
R(e™2™V®) =
( j 3 i hi2 2
1_|_ 5 53.-"1'1 \'L;—J.) _1
=
1
V5 2
—2——— _¢|exp| =
145/50.75 (1125 4 [“5]
= L =

— 1.000000791267725310990229806732076966587585688438274046527...

&
_;[Hf“ 347 (34 + 3) ] _ ¢(1119*7) _

=

= 1.000000796565920419381918949895917141397906291596829765502...

1.00000079126772531... = 1.00000079656592...

Now, we have that:

er Z 1 ~2.0663656771
2n +1 1

sqrt((e*Pi)/2)
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Input:

i

Decimal approximation:

2.066365677061246469234695942140026324722760958495654225778....

2.06636567706...

All 2nd roots of (e w)/2:

-
lem

\J = &% =2.0664 (real. principal root)

\f’ 1[‘2}1'

—_—

" =_2.0664 (realroot)

Series representations:

|2 =J_1+§§[_1+gr“[

=0

|

ol X P

Ez\gl
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njy. 4 : oo
iz the binomial coefficient
)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers



And:

1 /%erfc[g ] ~0.6556795424

sqrt((e*P1)/2)erfe(sqrt(2)/2)

Input:

— —
e erfc[E]
Y 2 2

Exact result:

' 1
\f £2 erfc[—_]
2 V2

Decimal approximation:

erfeix) is the complementary error function

0.655679542418708471543871230730811283300282332870462028053. ..

0.6556795424...

Alternate form:

[ (et L)

Alternative representations:

[7 2} A2z

. V2 21 |
\f b3 erfc[—]:[lﬂerﬂ[” ]]J i
2 2 2 2
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etf(x) is the error function



[er [v’i] [v’? ] em
— erfe| — |=erfl —, | .| —
2 2 2 2

erfifx) is the imaginary error function
iizthe imaginary unit

etfixg, x11is the generalized error function

Series representations:

em (- 1} v
| — erf -y 2
2 =t C[ ] Zd‘:, (1+2kk!

k

@ (— 1]' I ng_,_ é
JE Erfc[ ] |I \/7 12&:[ 2]
2 il+2kk!
e o« ze[- 1; 1—— 3;.&; Zz}[ﬁ—EzD} z
IIE erfc[ ] |I |I

n!is the factorial function

Hyix)is the n™ Hermite polynomial in x

pFglar, ., ap; b1, .., bg; 3

is the regularized generalized hypergeometric function

Integral representations:

[ wf 2]
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[9e” fm £t sin[‘-."? t)
\f I — dt
0

t

y

5 3
25 r[s}r[i +3)

FEF [ﬂf] _'#é

i ooty
[ ———d5 Tor]
2r  Joiwdy Il+s)

s §
lem [‘u"'i lem I\IE “i ooty 28 r[_j}r[51+5j
—Erfc—:‘f—+ j ds for
Y 2 2 I T

Iix)is the gamma function

1+sqrt((e*P1)/2)erfe(sqrt(2)/2)
Input'

[en v2
1+\|/£T erfc[ ]

etfeix is the complementary error function

Exact result:
[enm 1
— erfc 1
{5 =z
Decimal approximation:

1.655679542418798471543871230730811283399282332870462028053...

1.6556795424.... 1s very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Alternate forms:

; [m erfc[ 1.,.'12 ]+ 2]
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erfix)is the error function

Alternative representations:
o
+Vf =2 Erfc[E]: 1+[1—erf[£]] e
2 2 2 2
]
2

V2 erm

[en V2
1+'J ki erfc[—]: 1+erf[—, m] —
2 2 2 2

e V2
1+\f %r erfc[?]: 1+[1 4+ erﬂ[!

erfifx) is the imaginary error function
iizthe imaginary unit

etfixg, x1)is the generalized error function

Series representations:

(- 1} 9-1/2-k
\I_ Erfc[ ] ‘».' : %‘j (1+2k)k!

w [ l} 2_12 3kH1+2k L.—
1+ Erv:rfc _1+\/‘MT \/ [ 2]
N 2 (1+2kk!
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zf_'qz[l 1 1- E, %; ‘Zﬁ}[ﬁ—gzn}k zl:ul_"E

) 1

em ex =2 = 2
1+ | — - | —
b 2 Z k!

n! iz the factorial function
: th ; S
Hyixyis the n™ Hermite polynomial in x

J\Flj:m R PH . I LR
is the regularized generalized hypergeometric function

Integral representations:

[ v2 .
1+ %rerfc[?]:1+w'2f j?e*zdt
Va2

e V2 em 2¢ ‘wf_rz sin[‘u"'it}
1+ [ — erfel— =1+ | — - —J —_— it
2 2 2 T Jo t

¥ 25 r[s\&r{—1 +5)

e \.‘T i o4y 2 )
1+\/— EI’fC— =1- j ——ds torg
2 2 2 —i cady F[l +5)

ba

P 1
em v2 e 2 ';‘m+y25 r[_s}r[E "'5} _
1+\/— erfel — |=1+ | — + J ds for,
2 2 2 2 —i sa4y r[l—.ﬁ} "

Iix)is the gamma function

-11/10"3+1+sqrt((e*P1)/2)erfc(sqrt(2)/2)

Where 11 is a Lucas number:
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Input
1G3 \fl £ Erfc[ ]

erfeix) is the complementary error function

Exact result:

[er [ 1 ] 080
b = B C

\( VI 1000

Decimal approximation:

1.644679542418798471543871230730811283399282332870462028053...

1.6446795424.... = {(2) == = 1.644934 ..

Alternate forms:

[em 1 989
\f’ by [l - Erf[: ]]
2 vz 1000

1000V er erfc[ﬁ] +989v2

100042

etf(x) is the error function

Alternative representations:

fem 11 )
- + \I—erfc =1- — +|1-erf|]—
1n::|3 10° 2

11 [em v 11 iv2
_—+]_+\I—erfc— =1-— +|1+ierfi
2 2
11 v2

v ler
E— :1——+E1’f—,m\l—
2 10° 2 p
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erfifx) is the imaginary error function
iizthe imaginary unit

etfi{xg, x1) is the generalized error function

Series representations:

11 [en v 089 e Ay o e L
-— =31 — erfel — | = -y 2
100\ 2 [ 2 ] 1000 \/ ‘E (1+2kyk!

= _a+k p-ljz-ak m
11 [em L (YZ)_ 989 [ex \/e i[ 1y 2 Hiak( 5 )
—— 1+ | — erfe|— |= —+ [ — - [ -
10% 2 2 1000 2 2 (1+2kyk!

.l 1. k 34k, k 1k
989 [emn [enm ing[E,l, 1-5, 25, )2 -22%) 3
000 V2 V2 ki

n! is the factorial function
Hpixis the n™ Hermite polynomial in x

pFgial, ... ap; b1, ..., bg; =

is the regularized generalized hypergeometric function

Integral representations:

11 [ V2 989 . 2
-— +1+ il erfc] — | = +y 2¢ J‘”f_r
10° 2 -

V2

2 1000

11 [en [ 2) 989 ,f [ 2e - sm[v’_r}
-— +1+ | — erfc J
10° 2 ~ 1000
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—

— — = 1 ]
11 | [1.‘-'2 ] 089 IVJ 2 J,‘-wﬂ. 24 F[S}F[E +5} !
— = ds

1000 271 Juwsy  [il+s)

IS %
080 Fea EVJE [,J.NHES F[—.S}F[El+.5j

—i ey [(1-3s)

ds t

Iix)is the gamma function

(-29/1073+3/10"3-11/10"3)+1+sqrt((e*Pi)/2)erfc(sqrt(2)/2)
Where 3, 29 and 11 are Lucas numbers:
Input: - -
etfc(x) is the complementary error function

Exact result:
I e 1 063

\(— erfc[:]+
2 V2 1000

Decimal approximation:

1.618670542418708471543871230730811283300282332870462028053...

1.6186795424...

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Alternate forms:

[er 1 963
\f' = [1—&1’f[:]]+—
2 V2 1000

1000V e n erfc[ﬁ ] +063V2
100042

etf(x) is the error function

Alternative representations:

—_—

29 3 11 em V2 37 V2 e
[_—+———]+1+\/—erfc =1-— +|1-erfl — —
100 10° 10° 2 2 10°? 2 2

29 3 11 em V2 37 iv2
[__+___}+1+\/—Erfc— =1-— +|1l+serfl
10°  10°  10° 2 2 10°

29 3 37 V2 em
[_—+—_ \/—Erfc =1——+E1'f—,w o
10°  10° 103 10° 2 2

erfifx) is the imaginary error function
iizthe imaginary unit

eifi{xg, x1) is the generalized error function

Series representations:

2 3 41 Py V2 63 Jifegmlidee
[——g+———J+1+\/%r erfc[?]z ? - %—*‘u‘zf‘ Z;

10°  10° 10° (1+2kk!
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29 3 g V2
[_E 10° 103 File FF i
-1 2'1-"2'”°H1+zk[$]

963 20
IDDD+\' IR 5 % 1+2k k!

(— 29 3 — erfc E -
10° " 10° 1|:|3 \' 2 |
E -z (V2 -2%) 7 *

063 e er =2 EFE[ L 1__
08 |f_ 0%
1000 2 2 i k!

n! iz the factorial function
Hyixis the n™ Hermite polynomial in x

PO T TR T
is the regularized generalized hypergeometric function

Integral representations:

2 3 1 [ V2 63 o0
(——g +— —]+1+ %r erfc[?]: lgCIDG +y2e JL'_I‘_{E
V2

10° 10° 10°

29 3 11 em V2
(—— +— ] +1+ | — erfel— | =
10° 10° 10° 2
953 2e Nf*“su1 ﬂ
J —_—— dt
1000

29 3 11 e V2
[——+———J+1+ — grigl— |=
10°  10° 10° 2 2
I E 5 1
963 V2 rign 2 T(OT= +5
J r—{z}d's for 0

1000 2x Jiwsy Tl+s)
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29 3 :
(_E+13 1|:|3 \/_Erc B

2% 1y— .s}r[— +sj

[r—

I =
9'53 lem \I 2 [lwﬂ
].DDD \( 2 Z.FT =i sa+y

ds fon
I(1l-s) P

Iix)is the gamma function

Now, we have that:
from:

TASI LECTURES ON D-BRANES

JOSEPH POLCHINSKI

Institute for Theoretical Physics

University of California, Santa Barbara, CA 93106-4030
arXiv:hep-th/9611050v2 23 Apr 1997

One can reason out what is happening as follows. The string in the in-
terior of the open string is the same ‘stuff’ as the closed string is made of,
and so should still be vibrating in ) dimensions. What distinguishes the
open string is its endpoints, and these are restricted to a [) — 1 dimensional
hyperplane. Indeed, this follows from the duality transformation (28). The
Neumann condition 8,, X2 for the original coordinate becomes ;X 25 for the
dual coordinate!=® This is the Dirichlet condition: the X?® coordinate of the
endpoint is fixed. so the endpoint is constrained to lie on a hyperplane.

In fact, all endpoints are constrained to lie on the same hyperplane. To
see this, integrate

_X;Q-J[:}T) . JKFQE(D) - ;r/[; dgag_x-‘":’_f! e E jé dG—'aTJKQE

— ma/p® = 2”; " — 9mR. (31)

We observe the possible mathematical connection between eq. (31) and the equations
concerning the Dirichlet series:

Z20) = “‘””q( . zf)
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- 1
¢ L-[_ +3 !J
12

i (1
¢ L(E +3 :J = 0.354228 + 0.405654:

0.354228 + 0.405654 ;

0.354228... +
0.405654...

r = 0.538547 Eil-EE::'- #=488717 '

L]

Or:

1 A
ilogiGn - +34 6' = +3i
expulog®i(3+3¢) _ 6'4(5+34) _ | 3eca713854170720304

(We note that, the above result is very near to the following value of Ramanujan
continued fraction (Rogers-Ramanujan identities): 0,5269391135)

|
2 |6 f i
\ \ -17.592539859 + 2 [70.53854713854 x x dx

= 6.2962765368 = 6.2962765368 =~ 2mtr, where r :

I
2 [6 | i 5.3
\i- Y -17.592539859 + 2 j35ﬂ.53854?13854xxdx 2

1.00208353390
1.00208353390

(We note that, the above result is very near to the following value of Ramanujan
continued fraction (Rogers-Ramanujan identities): 1.0018674362)

Indeed, we have:
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1 :
ilogiBnsf—= +3: 6' |- +3:
expilog® (3 +31) _ 6'¢(3431) _ 0 reciniseci170720304

|
2 |6 |' £
\ | -17:592539859 + 2 [30.53854713854 x x dx

= 6.2962765368 = 6.2962765368 = 21tr =

o T
(1) -x*0) = [ doo,x? =i [ a0, x>

= 2ma'p? = = 2mnR'.

In conclusion, the result 6.2962765368, that is a length of a circle with radius
1.00208353390, can be interpreted as the shape of the bosonic string, thus a closed
string of circular form.

We have that:
s pil) ;
Av = £V / l—(S'ﬂRLE’E.)_Lz—ic_]X'“N'T
Jo 2t
[q—ﬁ H(I _’_qdk—'}}—ﬂ'-i(l . q:ﬁc)—'zcl} {EIBF
k=1
The factor in braces | | is
)Y 2R = @O R e
(26)12 {eﬁﬂﬁ —24+...) . (64)
One thus finds a pole
. 3T : :
=13y > (Are/)1-PGy, (X2?) . (65)

From (64), we obtain:

Input:
6 [exp[g] - 24]
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Exact result:
2176782336 (¢"'° - 24)

Decimal approximation:

—4.856816766317481100255060737915542700372272131720818... x 101°

-4.856816766... * 10'°

We note that, from the sum of the below results of Ramanujan continued fractions

(Rogers-Ramanujan identities), we obtain:

2,06636567 +1,0018674362 + 0,9991104684 + 0,6556795 = 4,7230230746

Property:
2176782336 [—24 + r”"ﬁ} 15 a transcendental number

Alternate form:
2176782336 f”""s 52242776064

Series representations:

! ] L 'Ik.'llnl k
61 [exp[g] 3 24] = _52242776064 + 2176782336 ¢~ Lk=o' "1 /{1:2K)

o m( 6
612 [exp{g] - 24] — -52242 776064 + 2 176 782 336 [L‘)j; 5]

&
1
612 [Exp[g] - 24] — 52242776064 + 2 176 782 336 —#]
o (=)

k=0 k!

Integral representations:

| z 1 I| J 2 ;
6= [EXP[E] F 24] =-52242776064 +2176782336 ¢~ ¥ 17 &
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n! is the factorial function



ya [11/y 142 4
6'% (exp( 7 ) - 24) = ~52242776064 + 2176782336 ¢ LA

1/3 [0 1f{1402) de

612 [Exp[g] 2 24] — 52242776064 + 2176782336 «

((((-(6)"12 ((exp(P1/6)-24)))))"1/5

Input:

6{—612 [Exp[g]— 24]

Exact result:
36 625 24 _ "8

Decimal approximation:
137.1735391537262519798755266991164858343698568216774993777...

137.17353915... result very near to the value of the inverse of fine-structure constant
137.035

Property:

3/5 3 '
36 625y 24 —¢™® is a transcendental number

All 5th roots of -2176782336 (e”(m/6) - 24):
Polar form

c & )

36 625 Y 24 _ "8 0 L137.17 {real, principal root)
o BE T —re PR

36 6215y 24 _ MO J2ITHS 49 294 130.46 i
e & ) 4Ty

36 - 625y 24 _ 8 JMITS L _110.98 +80.63;

5 5 HT Y
36 - 6254 24— M6 LTS L 110.98-80.63
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e & ] 2 iy
36 52,-5m{,--z‘ﬂ-‘-5242_39-130.451

Series representations:

{/_512 [exp[g] _24] _36. 645 {Ir 94 _ 23 o (-1 f{142k)

{/‘—612 [exp{g} - 24] =36 6*° i 24 - Li ﬁ]w

=|:|

/6
{/-612 [exp[g] .. 24] =36 67" 5| 24_[ la_nk ]

\ i B

Integral representations:

. , —
il -6'% (exp( ) - 24) =36 67" V24206V

f
if-ﬁlz [exp[g]-zzt] =36 625 24 _ M3k Y14 )ar

12 Ll 1/V 142 dr

. [
| 612 (exp(Z) - 24) = 36 5255{’24-f
et

((((-(6)2 ((exp(Pi/6)-24))))))"1/48

Input:

45('_512 [exp[g] - 24)
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n! is the factorial function



Exact result:
V6 Vaa_cmt

Decimal approximation:
1.669676472263331213252626998144160831849926309757227892263...

1.669676472263...

Property:
48 T
1.'4 6 V 24-¢"% isatranscendental number

All 48th roots of -2176782336 (e”(7/6) - 24):
Polar form

"{'/E 4“3" 24— ™% &° +1.66068 (real. principal root)

| — Y
V6 V24,6 Mm% _q6553940.21794;
" | — Y
V6 V246 M2 1 6197840.43214
4 48 a6 {imys
N6 V24_,"0 JMTHE 1 5425840.6390;

| ——T
Y6 W 2476 STV6_1.4460+0.83484

Series representations:

4{/[_512 [Exp[g} - 24] e T 4%;_ - [;)_‘ Ié]ms

=0
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n! is the factorial function

Integral representations:

II —
6% (exp(5) - 24) = Y6 V2426 V1t

\I 512[exp[ ] ] t/_ ‘12 _f13|01 12 ar

2/10"3+((((-(6)2 ((exp(Pi/6)-24))))))"1/48

Input:
2

103 ‘( 512 exp{ﬁ] 24]

Exact result:
R prae

500

Decimal approximation:
1.671676472263331213252626998144160831849926309757227892263...

1.671676472263...

We note that 1.67167647... is a result practically equal to the value of the formula:

My, =2 X —-mp = 1.6714213 x 107%* gm
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that is the holographic proton mass

Property:
1 48 :
=30 + :1.," 6 ¥ 24-¢"% is a transcendental number

Alternate form:

1 48 )
= [1+50D%‘E v 24-f"-"5]

Series representations:

6 500

ig *4#.'512 [EXP[E]‘M} e L +ﬁ41s£ 24_[§ kl].s

ml6

1|:|3 Loy ':_i

\1 ::D k!

Integral representations:

2. of 5 oafg) ) = gy 05 Y-
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[ II o L
% + 4‘3,'| _§12 [Exp[g] " 24] . 5_[1;,.:, ” %.'E 4{[ 4 I“1_-'5= 5 1/ 12 dr

(47/10°3+4/10"3)+((((-(6)*12 ((exp(Pi/6)-24))))))"1/48

Input:

—[% + 1;3 J+ 4$‘||'r 612 [EXP[E,] 24]

Exact result:
af a8

V6 NI4T

51
1000

Decimal approximation:
1.618676472263331213252626998144160831849926309757227892263...

1.618676472263...

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

Property:
51

1000

af= 48 6 -
+y 6 V 24 —¢"® is a transcendental number

Alternate form:
— 48 !
1000 6 V2475 51
1000

Series representations:

12 51 4 a8/ 23y —11|l|c [1+2 k)
[103 + 103] \( -6 exp ] gaer N 24 _ g7 k=0
e 62 P S T PP o N
[1.:.3 103]+ V [EXP[E.] =t - éjw
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‘ III 6

47 4 i T 51 4 1
_[E +E}+4i/—l5 [exp[g]—E‘l-] =S5 o +\'/que 24 - e o
ki k=0 k!

n! is the factorial function

Integral representations:

_[4? +i]+4i/_512 [Exp[%]—?‘t] _ o1 +ﬁ4{x24_f2;3gmdr

10°  10° 1000

47 4 . m 51 4~ 48 12 [* 1142 )dr
| — + — |+48/-6" —|-24| =- 6 "y 24—k YT
(103 N 103J+ \/ [EXP{I'&] ] 1000 -6 R

[ R
al 2 II i o1 af 4 /3 Jal 1/ V142 dr
_(E-PEJ-FJ{I_&H [EXP[E]-E‘]-] =_]_|:||:||:|+ A \124_{, .

We have that:
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3.5 The D-Brane Action and Charge

We have concluded that the D-brane must couple to a (p + 1)-form potential.
The spacetime plus D-brane action then includes

o 1 o .. G S e {
gL TTARER) SRR H(p+1)s \
" J p—brane

20
O

where the (p + 1)-form charge of the D p-brane is denoted p,,.9 As discussed
earlier, the dilaton does not appear in the action. However, there are ad-
ditional terms involving the D-brane gauge field, similar to the Born-Infeld
terms. Again these can be determined from T-duality. Consider, as an exam-
ple. a 1-brane in the 1-2 plane. The action is

Under a T duality in the 2-direction this becomes

f dz! (Cia + 2ma/ F12C) . (88)
1 dt _ : TR
Axs = —Ar ~ SVpn1 / < (2nt) B2 (t/2ma ) e wra
= Vo 21(4n?a)* PGy, (Y?). (91)
Comparing with field theory calculations gives?
jiy = 2R = a(antal PP, (92)

For o’ = 1/2 and p = -1, we obtain, from (92):
2Pi*(4Pi"2*1/2)™

Input:
2 (4 T é ]4

Result:
321"

Decimal approximation:
953891.1786702787733283008768396689716437778487772369061334...

953891.17867...
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Property:

=}
32x is atranscendental number

Alternative representations:
[4¥ %
2r|—
2

= 360°(2(180%°)*
4 p% il
2 T =2m(12 (2

477
2 H[T] =2cos -1 (2 cos (- 1}2]4

COBs

Series representations:

42V = 1 )
2x|— | = 8388608 L
G 1+2k

=0

4}1_2 4 x}!‘ il (- l}k 1195_1_2',': [51+2k —4 2391+2k} =
2.?1' :32 el
1+2k

=0

4.2 = 1 2 1 4F
2al— | =32 2‘(—— ( + + ]
2 =4} 142k " 144k " 3+4k

Integral representations:

4%\ . °
En[—g—] =83885Ds[le 1—t2¢u]
i
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£(5) is the Riemann zeta function

1 3 . : -
[x1is the inverse cosine function



We know that the (p + 1)-form charge of the D p-brane is denoted p,. From the above
result, we obtain:

sqrt((((2Pi*(4Pir2* 1/2)74))))

Input:
—_—

| 14
|2fr[4fr2 —J

‘q 2
Exact result:
44/ 2 772

Decimal approximation:
976.6735271677423597763612658953162911346259056239132770245...

976.67352716...

Property:

(o 92, 2
44/ 2 77 is a transcendental number

All 2nd roots of 32 ©"9:
Polar form
4 -J'E 2 % 2076.7 (real principal root)

4 \,'"E a2 '™ =_0976.7 (realroot)
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Series representations:
——

e R e——. !
|'2;r[—] :4-1+32n92‘[-1+32n‘?}*[2]
\ 2 k=0 k

3 oy -k 17

42 w (-1 (-1+32x )" (-
||2;r[—] —V-1+324" % Cak
\ 2 k?

k=0

| 4.2 1‘#'_ = Ay [_Elhc (32 frg—z.;.]k z"
‘q|2ﬂ'[—] =% Zp T

k=0
fry. : ; oo
is the binomial coefficient

vm

n!is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

((((sqrt((((2Pi*(4P1"2*1/2)"))))))))"1/14

Input:
—
g | 2n (4 }T

|
LR

Exact result:
2 5/28 }T':'v‘.-'.? 8

Decimal approximation:
More digits
1.635134680126864475963320343884009554332232513700751161252...

1.63513468...

Property:
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5/28  ©/28 .
272" 77°=% |5 a transcendental number

All 14th roots of 4 sqrt(2) n*(9/2):
Polar form

2%/28 9128 .0 1.63513 (real, principal root)
9128 RI28 T 1.4732+0.7095

93/28 PI28 J2ImNT 1.0195+1.2784

27/28 o128 J3IMNT _0.36385 +1.59414
27/28 pPI28 JREmNT L 0.3639+1.59414;
Series representations:

" 0/28
VN 2 1+2k

=0

| | 452 v . . [_1}1+k 1195—1—2-’( [51+2k =i 2391+2k} 28
1d [2x _ p23/28 3
\1 “I 2 1+2k
=0

—

li ‘q|| En[?]‘1 = 2% [é

28

1]k 1 2 1
('4 [1+2k N T 3+4kJ

Integral representations:

R ‘ y
14 |I 2 ﬁ _ 923/28 (J lmdt] /28
YWoLz2 o
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4}1‘2 4 o] 1 228
14 |2n[— = U dt}
"\‘Iq 2 Joo 1442
|4y (1 o
14 |2}T[? —\."2 ( dt
VN = yrap

(47-11)/10"3 + ((((sqrt(((2Pi*(4Pi*2*1/2) ) /14

Where 11 and 47 are Lucas numbers

Input:
47 -11 ! gs 1ot
10° “i wu'h[ﬂ'” 5]

Exact result:
i 95128 9/28
m
250

Decimal approximation:
1.671134680126864475063320343884009554332232513700751161252...

1.67113468012...
We note that 1.6711346... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Property:
ﬁ 2%/28 ;9/28 ic 2 transcendental number

Alternate form:
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1 5/28 Q/28)
ﬁ[%zsa 2°/28 5128

Series representations:

—

47-11 | 4.2 o fm 1k YR
a1 ||2;T[_ _ 9 4+ 923/28 [J'L (1) ]
L S 250 T2k

| [2m|—

+ 14
10° \ 2
14k -1-2k {=142k 142 k=28
9 o [:ﬂ (-1)™* 1195 5142k —4. 239 }]
0

47-11 | | [4;12]4 ~

25 Z‘ 1+2k
=0

P
47-11 | | (4«2 - N L D B e | 2 1
+14 2x)|— = — +27 Z[——J[ - +
10° \ N 2 250 ~\ 4/ \1+2k  1+4k 3+4k

Integral representations:

——
47-11 | 4%y . " o/28
+14 ||2n — :i+223-'”“1m'1-t2 dt]
10° \ N 2 250 Jo

e N AT I

250 o 1+¢2

/28

47-11 | | (422 Y 9 11 :
+14 [2a|— = — +4 2 [ dt

250 Jo

-(18-1)/10"3 + ((((sqrt((((2P1*(4P1"2*1/2)"4))))))))*1/14

190



Where 1 and 18 are Lucas numbers

Input:
——
_18—1 . |2 [42 ET
10° + \ ﬂ m|da 2

Exact result:
25,-'28 9,-'28_ l?
1000

Decimal approximation:

More digits
1.618134680126864475063320343884000554332232513700751161252. ..

1.61813468012...

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

Property:
17 ; .
e 3/28 19/28 i< a transcendental number
1000

Alternate form:
1000 x 2°/28 %28 _ 17

1000

Series representations:

— ;
18 -1 5 [4}1’2]4 17 e LL (-1 ]*‘"28
- +14 [Lda]l— =-—+4 :
100\ 2 1000 ~ 142k
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Ii

18-1 | [, (4zY
= T
10° \1 "ql 3
17 : o [_1}1""": 1195—1—2.'-: [51+2k _4 2391+2k} 928
S - M 223}28 2‘
1000 = 1+2k

18-1 | 45°
wz[T] _

o o/28
AL
1000 1+2k  1+4k  3+4k

Integral representations:

——
1RT .. 4 n? a— ©/28
- +14 [2x|—| = 27328 [j df}
103 \\ 2 " 1000
——

18-1 | | 4 72 17 S | 9,28
- +14 ldx|— :——+E[J dt}

103 “i“l 2 1000 o 1+t2

-248+sqrt((((2Pi*(4Pir2%1/2)"4))))

Input:
| 2n(4s )
—E48+‘u 2.?T[4?T EJ
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Exact result:
4+ 2 772 _248

Decimal approximation:
728.6735271677423597763612658953162911346259056239132770245...

728.67352716... result that is very near to the Ramanujan cube 9° — 1

Property:

_248 + 44/ 2 7% is a transcendental number

Alternate form:
4(v 2 =2 -62)

Series representations:

4 o
=-248+V -1+321° 2"[-1+32,¢9}*[
k=0

[ (4
~248+ [ dx|—
e

|

(- 1) (-1+32 frl;'}_"'c [— l}k

477y . -
_248+‘q||2}1'[?] =-248+V -1+321° 3
k=0

ol X P

k!

o (-1 (-2), (324° -z} z5*

4}‘1’2 4 m—
~248 + ||2;r[—] =-248+v 7 )
L% o

for not ((z

k!

=]
I

nj. . : e
i= the binomial coefficient
e

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers
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((((-248+((((sqrt((((2Pi*(4Pi"2*1/2)"))))H))))))"1/13

Input:

e
13 ~248 - ||2fr[4}1'2 }]4
\ \ 2

Exact result:
r

| e .
W4v2x"? 248

Decimal approximation:
1.660331645499079118382809387732735216100168732784581438925 ...

1.660331645.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

Property:

|I '
11.? 248 + 4+ 2 7% is a transcendental number

Alternate form:

|
22/13 1{1 -.,"E 22 _g9

All 13th roots of 4 sqrt(2) n*(9/2) - 248:
Polar form

|
lifl 442 7% _248 ¢ =1.6603 (real. principal root)

:
lﬁf' 442 22 _248 ;P13 ,1.470240.7716

.-
l‘if' 442 172 _248 ST3 _0.0432 +1.3664

:
lif' 442 %% _248 £"™13 .0.20013+1.6482;
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1{/4 2 722 _248 B3 0 5888+1.5524

Series representations:

45 =
13 ~248 + EH[T] =1 —248+\|‘|—1+32;r9E[—1+32;r9}_k[
k=0

|

P b

0 1

k ok 1

402 s (=10 (-1+32x7 )" -2

14 —248 + zn[ ] 3 —248+\‘|—1+32n92 2k
k=0

1
42 w (-1 [_E}k [32n9—z.:.}k zﬁk
14 — — M
248 + 2n[ : ] 248 +v 20 ) =
k=0
for not ((zpeR and e < zg < 0))
[ . i is the binomial coefficient
m
n!is the factorial function
(@i is the Pochhammer symbol (rising factorial)
K iz the set of real numbers
Integral representation:
J:\:-:L r{s]z:—ﬂ—sil A5
(1+z)° = for (0 <4 Re(a) and |arg(z i}

(2xnTi-a)

Iixiis the gamma function

Reiz) is the real partof =

argiziis the complex argument

|z is the absolute wvalue of =

iisthe imaginary unit
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11/10734+((((-248+((((sqrt((((2P1*(4P172*1/2)*4))))))))))))"1/13

Where 11 is a Lucas number

Input:
—
11 | 4 Iyt
— +13 -248 + |2n[4n —]
107\ \ 2

Exact result:

S
+ 1{( 442 772 _ 248
1000

Decimal approximation:
1.671331645499079118382809387732735216100168732784581438925 .

1.67133164549...

We note that 1.6713316... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Property:

11 ' — o
- ].a'l ~248 +4+4/ 2 7% s a transcendental number
1000

Alternate form:
1 130 — om
11+ 1000 - 2¥12 ¥ 2 772 @2
1000

Series representations:
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11 4 7%
— 413 248+ |2m| — =
10° 2

1000

11 o
+13(-248+ ¥ -1+324° Y (-1+324°)F [
k=0

R I
—

11 4 7%
— 413 248+ |(2m|— -
10° 2

o (-1 (-1+322°)*(-7)
+13) 248 + V-1 +325° Rk
1000 g é k!

11 4 7%y
— +13| =248+ (27| — -
10° 2

o [_l}k {—%}E{BENQ—ZU}E Zak
+13 248 +y 79 )

1000 k!
k=0
for not ((zgeR and —ea < zp = 0))
[ , h iz the binomial coefficient
m |
n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)
K iz the set of real numbers
We have that:
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It is natural to define the dimensionless string coupling g = e€® to be the
ratio of the fundamental (F-)string and D-string tensions in the IIB theory, so
that ——
(2rva!) P

e —
7 2mal’g

(105)

Comparing this with the string calculation (92) fixes the relation between ¢ and
Kk = gkp and so determines the normalization kg of the spacetime action (11)2%

ko = 817/ %a’? . (106)

= @atn)2 = E°

— (2.43 x 10"® Gev)™! .
Mp

For ko = 109,91438900847863181036715208831 and

K =4,1152263374485596707818930041152¢-19, we obtain:
g =3,7440287614491865231459649661364¢-21

Thence, eq. (105) provide us:

(2Pi*sqrt(1/2)))"2 / (((2Pi*1/2*3.7440287614491865*10"-21)))

19.7392088021787172376689 / 1.176221325180*10"-20

Input interpretation:

1
19.7392088021787172376689

1.17622132518 x 10~*°

Result:
1.6781883119792933762790070076903075521231045871556878. .. x 10%!

1.678188311... * 10°!

We have that:

Consider a parallel D-string and F-string. The total tension
g =+

2mra’

(3,7440287614491865231459649661364e-21 + 1) / (2P1*1/2)

D1+ TF1 = (111)

0,31830988618379067153895928811395
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And we have that:

(1/0.31830988618379067153895928811395)

Input interpretation:
1

0.31830988618379067153895928811395

Result:
3.141592653580703238450881170027749180495376706440275340118 ..

3.14159265...

Possible closed forms:

7= 3.141592653589793238462643383279503
logiGge) = 3.141592653589793238462643383279503

\ 6.(2) ~3.141592653589793238462643383279503

log(x) is the natural logarithm
Goe i3 Gelfond's constant

£i2)is zeta of 2

1/6(1/0.31830988618379067153895928811395)"2

Input interpretation:

1 1 2
6 [D.BIEBDQEEE lEB?QDﬁ?lSBEQSQEEEllEQEJ

Result:
1.644934066848226436460097805732136530632196099316910217822. ..

1.64493406... = ((2) = = = 1.644934 ...

(29/10"3-2/10"3)+ 1/6(1 / 0.31830988618379067153895928811395)"2
Where 29 and 2 are Lucas numbers

Input interpretation:

[29 2 J 1[ 1 }2
10 103 +l.'iu 0.3183098B618379067153805928811395

Result:
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1.671934066848226436460097805732136539632196099316910217822...
1.67193406...

We note that 1.67193406... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

-(21/1073+5/10"3)+ 1/6(1 / 0.31830988618379067153895928811395)"2

Input interpretation:

[21 5 ] 1 1 ]2
10° ’ 10°% " B [D.ElEBDE’EEﬁ183?9136?153895928811395

Result:
1.618934066848226436460097805732136530632196000316010217822. .

1.61893406...

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

Now, we have:

‘?‘qﬂDﬂ _ 958 ﬁ /14—@?;\
= g W1 ="
(112)
For ¢ =€ ™

256 * product (((((1+((e*(-2P1)))"k)))) / (1-((e*(-2P1)))" k)8 , k=1..4096

Input interpretation:
4096 l+[f_2”'|k g
256 | | — ]

k=1 \1-(e —Err]k

Result:
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263.779
263.779

(47+18+2)/10 * 256 * product (((((1+((e(-2Pi)))*k)))) / ((1-((e"(-
2Pi))) k)8 , k=1..4096

Where 47, 18 and 2 are Lucas numbers

Input interpretation:

1 4006 l+[£“_2ﬂ'|k 8
[— [4?+13+21} 256 ][ ' : ]
10 l_[f—Z:r]k

k=1

Result:
1767.32

1767.32 result in the range of the mass of candidate “glueball” f,(1710) (“glueball”
=1760 + 15 MeV).

(((((((47+18+2)/10 * 256 * product ((((((1+((e”(-2P1)))"k)))) / ((A-((e"(-
2P1)))"k))))))"8 , k=1..4096))))))*1/15

Input interpretation:

F 1 Eiyl=T3) l+[f_2ﬂl|k 2
19 [— @47 + 1s+21] 256 [ | '
10 l—[f_zﬂ]k

k=1

Result:
1.64622
2
1.64622 = {(2) = % = 1.644934 ...

(29-4)/10"3+(((((((47+18+2)/10 * 256 * product (((((((1+((e"(-2P1)))"k)))) / (((1-
((e*(-2PD)))"k)N))"8 , k=1..4096)))))*1/15

Input interpretation:

20 _4 -1 4096 [ 1 —2:r'|k &
: +15'[—[4'?+18+21] 256 [ | tie -
10°  \H0 k1 \1=(e77)

Result:

1.67122
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1.67122

We note that 1.67122 is a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Now we have that:

To relate the coupling to the size of the eleventh dimension we need fto
compare the IES]}ECtlvE actions>®
1 [ 10 21'TR
d'"x /—gsRs d%z /—g11 Ry (116)
5 3 sl 3 v 1 -
26597 . - 2r%

The string and M theory metrics are equal up to a rescaling,

Gspr = (,’anw (117}

and so ¢® = 2rRk2g%/k?,. The respective masses are related nR~! = my; =
Cmy = nty or K = a-'”gg/(,‘. Combining these with the result (106) for g,
we obtain

¢ = gt/ [QT;Q?L_S;“BQ,:HI—EIQ] (118)

and N
R=g*/3 [2—?/%—3/%?] . (119)

For ko = 109.91438900847863181036715208831 and
K =4,1152263374485596707818930041152¢-19, we obtain:

g =3.7440287614491865231459649661364¢-21

202



Input interpretation:

Y 3.7440287614491865231450649661364 - 102!

Result:

1.5527911914972363788109252569711... x 1077

1.552791191... * 10”’

27(7/9) * P1(8/9) * 1/2* 109.9143897(-2/9) * 1.552791191 * 10"-7

Input interpretation:
271° 219 ~ 4 109.9143897%7 « 1.552791191

107

Result:
1.29586/817... = 1077

1.29586817... * 10~

=G

Alternative representations:

(27/° x%%) 109.914°2°

1.55279  (0.7763096  27°

109.914 7% (180 %)%

2 %107

[2?."9 },I_S_l'g-'] 1095] 14—2."9

107

109.9147%° (—i log(-1)**

2 <107

[2?."9 },I_S_l'g-'] 1095] 14—2."9

1.55279  0.776396 - 27°

1.55279  0.776396 - 27°

107

109.914°2/° cos~1(-1)8/°

2 <107

203
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logix is the natural logarithm

iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function



Series representations:

27° 7%°)109.914°%° . 1.55279 i e
[ - = 1.60625% 107" Z‘
2 .107 1+2k
=|:|

8/Q
27 1#°)109.91472/° . 1.55279 o 2
[ - =8.67425%107% |-1 + L
2 107 [2"‘]
k=1
k
8/Q
2'?_-'.0 },I_S_-'.C"l 109.9 14—2."'9 1.55279 bt E_k (-6 +50k)
[ ) _ = 4.68436x107° Z‘ 3—;
K el [ k J

nj. . : e
i= the binomial coefficient

v/

Integral representations:
(27° x%°) 109.9147%° » 1.55279
2 107

w 1 8/
_ 8.67425%10°° U‘” dr]
Joo 1442

(27/° x%°) 109.9147% . 1.55279
2 ..107

- a/e
= 1.60625x 1077 U 'W1_¢2 .r,.!'t]
Jio

(279 2%9) 109.91472/7 . 1.55279
2 x107

- | t a/e
— 8.67425x 10" U‘” Sm: } dt}
Jo

(3.7440287614491865231459649661364e-21)N2/3) * ((27-(7/9) * Pi*-(8/9)
¥109.914389°(2/9))))

Input interpretation:
(3.7440287614491865231459649661364 - 102! (277% r¥% . 100.914389%)

Result:
1.444602481... x 10714
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1.444602481... * 10 =R

From the ratio of R and {,

(1.29586817* 107-7) *1/ (1.444602481 * 10"-14)

Input interpretation:

1.20586817 1
7 1444602481
10 e
Result:

B.070413570818171673900094873227619771753066625007003244 .« lDIs
8.9704135708... * 10°

((((1.29586817* 107-7) *1/ (1.444602481 * 10°-14))))*1/32

Input interpretation:

|' 1.29586817 1
33 7 1.444602481
"'J 1 1014
Result:

1.640207836...
1.649207836.... =~ {(2) = %2 = 1.644934 ...
(11%2)/1073 + ((((1.29586817* 107-7) *1/ (1.444602481 * 10-14))))*1/32

Input interpretation:

11 %2 |' 1.20586817 1
10° '+3ﬂ 107 L4ﬁg¥f48]
Result:

1.671207836...
1.671207836...

We note that 1.671207836... 1s a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

} (120)
we obtain:
(3.7440287614491865231459649661364¢-21)"3 * (277*Pi"8*0.5"4.5)

Input interpretation:
(3.7440287614491865231459649661364 - 10717 (27 »° . 0.5%7)

Result:
2.81703... x 1077

2.81703... * 107

Now:

ZTTR 10 VE—

5,2 /d T/ —g11 Ry
11

(2Pi*1.44460248 1e-14)/(2*2.81703e-57)* integrate(-
sqrt(3.7440287614491865231459649661364¢-21)*(1.44460248 1 e-14)x

Input interpretation:
271444602481  107*

2281703 = 1077
f--u’3.?44(323?514491355231459549551354 10721 . 1.444602481 107 xdx

Result:
~7.12024 % 1018 »?

Plot:
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1.0 0.5

£ x1018 |

4 %1018 | [ from -1.2to0 1.2)

6w 1018 |

Bx1018 |

11019 | \

For x =-1/10" * 52, we obtain:

-7.12024x10M8 *  -1/10"17*(5)"2

Input interpretation:
7.12024 - 108 »(-1) x5

10"

Result:
1780.06

1780.06 result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

((((-7.12024x10°8 *  -1/10° 175 2))) /15

Input interpretation:

|

[ 7.12024 x 108 x(-1)x 52
15/ _ -
\ 1017

Result:
1.6470077400032755102/1255082360566074300026018793145621014..

2
1.647007749.... = {(2) == = 1.644934 .

24/10°3+((((-7.12024x 1078 *  -1/10M TS 2))))M/15

Input interpretation:

|
24 15| 7.12024 « 101% x(-1)x 52

4 i

108\ 107

Result:
1.671007749993275510261255982360566974309026018793145621014...
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1.671007749...

We note that 1.671007749... 1s a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

-29/10"3+((((-7.12024x10M8 *  -1/10M7*(5)"2))™1/15

Where 29 is a Lucas number

Input interpretation:

|
29 [ 7.12024 . 108 x(-1)«52
415 _

107\ 1027

Result:
1.618007749993275510261255982360566974309026018793145621014...

1.618007749...

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

From:

ON APPLICATION OF THE FUNCTIONAL EQUATION OF THE JACOBI
THETA FUNCTION TO APPROXIMATION OF ATOMIC INVERSION IN
THE JAYNES-CUMMINGS MODEL

Anatolii A. Karatsubal and Ekatherina A. Karatsubaf

Pacific Journal of Applied Mathematics - Volume 2, Issue 3, pp. 41-63 - ISSN 1941-
3963 - 2009 Nova Science Publishers, Inc.

We have that:
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my  nh W

. | ety
i: 4]’{ (’\/:’”2 4+ ‘ (E LUK E ( _.}2 ) ) h]ﬁ.’g} B
\ 1y M2 -
\ N\ / /

o 4+ 1)
A | K/ — (W‘—l—ml( ‘1) )hlm'g & T

For m; =10000; a=17424; m, = 27425 and k = 2, we obtain:

(CCCCCCAPI((((((2*sqrt(27425)-
sqrt((((27425/10000+10000/27425*((((2+1/2)*2))/(Pi*2)))*In27425)))))))

Input:

172
—— |27425 10000 (2+;]
41|24 27425 -, + log(27 425)
\ 10000 " 27425 2

logix is the natural logarithm

Exact result:

[
[ 1097 2500 log(27425)

47|10 1097 - 5
\ 400 1097 22

Decimal approximation:
4133.721502457329461874837261396284547776848144818760438441...

4133.721502457...

Alternate forms:
v 1203409 #° + 1000000 log(27425) —219400 7
51097

|
— 1097 2500 log(27425)
40y 1097 n—4x | ¢ 3
\ 400 1097 2

1000000 log(27 425)
|I 1097 x° + 2

40+ 1097 .
5y 1097
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Alternative representations:

I
4|2+ 27425 _IIII

27425 ((2+ 1) log27425)) 10000
+
Teifie x? 27425

| =
27425 10000 log,(27425)(2)
4|2+ 27425 - |

5 \ 10000 274325 x*

II 27425 ((2+ %}2 log(27425)) 10000
V10000 " x* 27425

4|2+ 27425

f e
10000 logia) log,,(27425) (2

4r|2+ 27425 - IE?425 + . H

\ 10000 27425 72

27425 ((2+ 1) log27425)) 10000
+
Teifie x? 27425

I
4|2+ 27425 _IIII

i 542
27425 10000 Liy(-27424) (3
10000 27425 n*

I
4r|24 27425 - I'II

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

4|2+ 27425

II 27425 ((2+ 1) logi27425)) 10000
“\ 20000 * x? 27425

i
2500 [10g[2?424} =X I—EJ'"—:E&—

| 1097
40 + 1097 ;T—*’-I-;T\‘E gt

1097 7*
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132
27425 ([(2+ ;] log27425)) 10000
4|24 27425 - / W, =, 1
’ \ 10000~ x? 27425 i

; A . -
- [ropr 2500 (aur [ o5, ifaremnd
g N for x
400 1097 x°

4 Em ‘ 27425 {[2 *: %}2 105[2?425}} 10000
m 3

+ =
\ 10000 x* 27425
aIg(27425-20) 1 o 12742550 5"
2500 |logizg) +l J [lag[ —] + lug[z.;.}] -Zn
1097 27 £ k
40 4 1097 m—4n +
400 1097 *

argizlis the complex argument

|x] iz the floor function

Integral representations:

132
27425 ((2+ ) log27425)) 10000
4|2+ 27425 - /
’ V 10000 * n? 27425

1097 2500 27425 1
—dt

404 1097 a-4nx +
y 400 1097 1 t

132
27425 ((2+ ) log27425)) 10000
4|24 27425 - / R e 0
’ \ 10000 ° x? 27425 iz

T

‘ 1097  1250; jmﬂ 27424 T(—sP Il + 5) 2
o ]
\ 400 1097°

—i a4y ril-s)

Iixiis the gamma function

And:
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~(L1+43)/1073+(((((((((4PI((((((2*sqrt(27425)-
sqrt((((27425/10000+10000/27425%((((2+1/2)"2))/(Pi*2)))*In27425) )N’ |
/17

Input:
f 112
11+3 ——— 27425 10000 [2+5?
_ +. |4x|24 27425 -, + log(27425)
10° 1.‘i \ 10000 " 27425 2

logix is the natural logarithm

Exact result:

500

|
. —— 1097 2500log27425) | 7
2217 11 x 1104 1097 - | . 08 2

; \ 400 1097

Decimal approximation:
1.618021793027539844367307101644938478796913143093121044800...

1.618021793...

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

Alternate forms:

f ;
quaasnn-é-J12534D9n2+1DDDDDDMgm?425} 7
500

1097

.'
100 x 51817 10973334 1{/ 219400 -V 1203409 x* + 1000 000 log(27425) - 7679
548500

f ;
i . { 2 a7 y
100 - 516117 10973334 11;ll n[2194ﬂﬂ ¥ 120340972 41000000 logi27425) | 7679

m

548500

Alternative representations:
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27425 ((2+2) log27 425)) 10 000

|
11+3 /
== +1J4n2132?425-_q

i
10° ,4 10000 = 97495

\ o000 27425 n?

i
542
H ‘2?425 10000 log,(27425) (2
- ﬂJﬂrn 227425 - (3)

27425 ((2+ 1) logi27 425)) 10000
+
LB B0 x? 27425

[
11+3 ‘
e +1J4;r 21.,.'2'?4-25—,1II
|

\ 10000 27425 »*

r e
14 /2?425 10000 logia) log, (27425) (2
—+IJ4;T21#2?425- (2)

r T2
11+3 J 97425 ((2+ E} log(27 425)) 10 000
- 47|24 27425 -
10° +1,4 g \ 10000 © 2 97495

: 2
27425 10000 Li1(-27424)(3]
10000 27425 o

)
14 ‘
+1§|4n 24/ 27425 =

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

112
11+3 / 97495 ((2+ 1) log27 425)) 10 000 7
- + l4rn|24 27425 - +[[ ), ) el
10° 114 \ 10000 2 27425 500
| y -
1q 438807~ 1 1203409 »% + 1000000 log(27424) - 1000000 37, 27424

1097
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27425 ((2+ 1) log27425)) 10 000

-11+3+1 47|24/ 27425 -‘q/
\

+ —
10° 10000 x° 27 425
o {_ . Tk
i 1007 2500 | log(27424) - ¥, 2Z424L
L om0 1007 - i
500 \ 400 1097 2

27425 ((2+ 51}2 log(27 425)) 10 000
+
LG x? 27 425

10°

|
-11+3+1 |4,¢ 24/ 27425 -‘q(
\

7 211717
o 041007 -
500 g

.| mg(27425-x) o (=1 (274250 x X
log7 2500 (2x| MBI | jogie 5 - "

-+

400 1097 »*

(1/17) forx <0

argizis the complex argument

|x] is the floor function

Integral representations:

/ 27425 ((2+ 1) logi27 425) 10000

11+3
et s 4 21.,.'2'}’-’-1-25—1III

+
10° ,“ 10000 T 27425

7 ; 1097 2500 274251
——— 227 1710 v 1097 - ‘ b — dt
500 \ \ 400 10972 )1 t
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| .
11+3 —— | o745 ((2+ 1) log27 425) 10000
- + l4rx|24 27425 - +
2 \ 10000 2 27425

10°

7 g 17
s D D
500 v

|
( 1097 1250 Fw 27 42475 T'(-5)° I(1 + 5)

17 104/ 1097 - =
X‘i \ 400 1097x% Juiww (1 -s)

Iixiis the gamma function

(CAPI((((2*sqrt(27425)+sqrt((((27425/10000+10000/27425*((((2+1/2) 2))/((
Pi72)))*In27425))))))))

Input:

132
—— |27425 10000 (2+3]
47|24 27425 +,4/ "
\ 10000 " 27425 2

log(27425)

logix is the natural logarithm

Exact result:

[
f 1097 2500 log(27425)

47110+ 1097 + +
\ 400 1097 x*

Decimal approximation:
4190.491287901178005531258853534034816548357157278285343683...

4190.4912879...

Alternate forms:
219400 7 +V 1203409 x° + 1000000 log(27425)

51097
— 1007 2500 log(27425)
404 1097 m+4r ’ + 2
\ 400 1007 2

v 1203 409 72 41000 000 logl27425)
m

51097

;r[2194l:||:| +
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Alternative representations:

| 27425 ((2+ 1) log27425)) 10000

4x|24 27425 +\q S hth - -

r° 27425

|
27425 10000 log,(27425) (2]
4|2 27425 +-,q 10000 +

27425 r*

| 27425 ((2+ 1) logi27425)) 10000

4x|24 27425 +\q T - -

r° 27425

27425 10000 logia) log,(27425) (3

4|2 27425 +~,_4 10000 +

27425 n°

| 27425 ((2+ 1) logi27425)) 10000

4|2 27425 +\q 10000 + -

T 27425

| , e
27425 10000 Liy(-27424)(2)

4n|227425 +4 T -

27425 n*

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

| 27425 ((2+ 1) logi27425)) 10000

4|24 27435 +-J R -

x’ 27425

Lo
2500 |log(27424) - 5 | \"27428)
| 1097 ok

40+ 1097 .?T+4.?T\‘E g -

1097 7*
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27425 ((2+ 1) log27425))10000

4|24 27435 +\q/

* =40+ 1097 r+
10000 27425
r - a —k
log7 2500 (2ir|[2EZE0 | logey -5, @4
4r N for x
ik 1097 »?

27425 ((2+ 1) logi27425)) 10000
+
10000 x? 27425

47|24 27425 +1J

1097
40 4 1097 m+ 40 +

400 1097 2

- i —k
2500 gt | 252532 g 1) o) -5, T

argizlis the complex argument

|x] iz the floor function

Integral representations:

132
27425 ((2+ ) log27425)) 10000
47|24 27425 / _
’ V10000 n? 27425

1097 2500 27425 1
+ —dt
Y 400  1097x° 1 t

404 1097 a+4ax

112

97495 (2 + 1) log27425)) 10000

A2+l 27435 4 / + [[ 2} ) =40+ 1097 r+
\ 10000 x° 27425

T

‘ 1097 1250 j‘a‘mﬂr 2742475 1(-5)° (1 + 5) 5
5

"1 400 - 1':'9?}T3 —i a4y Irl-s;

Iixiis the gamma function

And:
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(11+4)/ 107 3+H((((((((API(((((2*sqrt(27425)+sqrt((((27425/10000+10000/27425*((((
2+1/2)"2))/((P172)))*In27425)))))))M)NI) /17

Input:

11+4 ——— | 27425 10000 (2+3)
_ + 14n|2427425 +, + log(27425)

10° 1,‘i \ 10000 " 27425 2

logix is the natural logarithm
Exact result:
|

i = 1097 2500 log(27425) 3

2417 14 1|10+ 1097 + |' + S -—
- \ 400 1097 »* 200

Decimal approximation:
1.618331765228497683139746460460002282710368601395081708782. ..

1.6183317652...

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

Alternate forms:

f ;
1{[ 438807 + é v 1203409 »2 + 1000000 log(27 425)

1097

200

.'
40 x 517 x 1097912 1\’1 219400 7+ 1203409 7% + 1000000 log(27425) - 3291
219400

f ;
40 - 51617 10g733/34 1?|| x| 219400 + v 1202 40072 £1000 000 log|27425 )
\

-3291

n

219400

Alternative representations:
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')
112
11+4 J4 B e /2?425 (2 + 3 log(27 425)) 10 000
10° +1i " "\ 10000 " 297405 =
i 2
15 ‘2?425 10000 log,(27425) (3|
———+_ 14x |24 27425 + +
10° 1 \ 10000 27495 12
|
132
11+ 4 ‘2?425 HE+E}10gE?425ﬂ1DDDD
- + 14|24 27425 + + -
10° lﬂ \ 10000 2 97495
/ =53
15 /2?425 10000 logia) lﬂgﬂ[2?425}{£}
-——+_ 14m |24 27425 + +
103 ! \ 10000 97 495 2
[ 2
1t J4 I v 27425 ((2+ ;) log(27425) 10000
10° +1ﬁ " "\ 10000 * 227495 T
Il ] 512
15 27425 10000 Li1(-27424)(3]
-— 4+ lan|24/27425 + =
10° ! \ 10000 27495 12

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

27425 ((2+ 1) log27425)) 10 000

11554 ‘
_ 4x|2+ 27425 5
10° +1ﬂ g "\ 10000 ° 297425
w{_ lﬁ:rk
; - 2500 |log(27424) - 5y, —2a24]
= v 01007 4 i
200 \ \ 400 1097 22
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| 97425 ([2+ 1y log(27 425)} 10 000

11+4 3
- +1?4}T 24 27425 +u,q PR - -

10° “ll 27 425

3 :
—— + 227 11041097 +

200
| mm(2T 425 -x) s (=1 (274252 x K
‘ log7 2500(2in| MBI | jogen - 5 2 qu
| .
400 1097 »°
(1/17) forx <0
112

1144 ’2?425 (2 + E} log(27 425)) 10 000 )

\ 10000 2 27425

P +1;_|4.?T 2427425 +
\
_i+22_-'1?1{{|':

200

1097 1 arg(27425 — =) 1
104 1097 + + 2500 lng[z.:.}ﬂ J(lag(—}+
400 10977 2 Zy
& -1 (27425 — =0 =55 1) .
lng[z.;.}J Z i J (1;17)
k=1

argiz)is the complex argument

|x] iz the floor function

Integral representations:

1 log(27 425)) 10 000

2
—11+4+1|4?T2\.|'2?425+ /2?425+[[ i =
\

10° \ 10000 2 27 425

{!43 B8O+ \/12034&9;12 +1000000 ;12?425 1 at
3

-— 4
200 1097
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| :
{14 —— | 27425 ((2+ 1) log27 425) 10000
- + l4rx|2427425 +, + %
17 \ 10000

10° 27 425

3 g 17
AL L1
200 v

d s

|
( 1097 1250 Fw 27 42475 T'(-5)° I(1 + 5)

14 104 1097 + =
X‘i \ 400 1097x% Juiww (1 -s)

Iixiis the gamma function

Now, we have that

Thus, we finally get the following asymptotic formula for atomic inversion:
3
for0 < T < (m+a+1)3s,

. B d myp—+1 szf
Wit) =1(1]= 1
") (T) my4+a+1 +ml+a+1 ( * 16(n +a+1)3

3.9 -1 2
vexp | —2m2my (1 + s ) (l ! H)
) 16(m14+a+1)3 Ar/my +a+1

? ni ( Tl 5
scos | —7T _ 1 ) (
(2 (m +a+1)3 16(m; +a+1)3

1 I
——arctan ——— — T/ myp+a-+1
2 4y/m +a+1 ' )

A

;

4
Any/miy +a+1 ‘

2 g\ 3 3
418 14— Tm:(m+a+1)"24+19 . 46
(\/2113111( ml) ( 1 (1 ) )) (16)
where
2
a = A— T = 2gt, m = |af%
4g?

a=10,m, =100,m,=m, +a+1=111, T=50.633251315,0= 1
10/111 + 101/1 T T*((((1+(((50.63325131572%10072))/(((16(1 1 1) 3))))))(-1/4)

10 101 . 50.633251315% ~ 1002 14
TR 16 111°
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0.839644191724262028658877090504086215379472153005313545299...
0.83964419172...
))

m; -
xexp | —2m%m; (1 + 1 |
Hﬂp( L ( 16(m1—|—a—|—1)3) (:

exp(-2Pi*2* 100*((((((1+(((50.633251315°2* 100" 2)))/((16(111)*3))))))) (1) *
((((50.633251315/(4Pi*sqrt(111)))*2

T
Adrny/m +a+1

4my 111

{50.633251315 ]2 ]

1+ 50.633251315° < 1002
161113

Exp[—ﬂnz 100

1.8283237... x 10778
1.8283237*10M-58

T n3
2 /(m+a+1)

(Pi*2)/2 * 50.633251315%10072* 1/((sqrt(111)*3))

il 2
= 50.633251315 - 100 -

V111
2136.5895365...

2136.5895365...

((((((1+(((50.63325131572* 100" 2))/(((16(1 T IN)))A(-1) *
((((50.633251315/(4Pi*sqrt(111)))"2

[50.633251315 ']2
4mv 111

1+ 50.6332513152 - 1007
16-111°

0.067351501874...
0.067351501874

1 IT'm
— arctan : T\/my+a+1

2 4y +a+1 -
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_1/2 atan(50.633251315%100)/4*sqrt(111)-50.633251315*sqrt(111)

+4 111 «(-50.633251315)

1 4[50j33251315 100]
—— tan
2 44111

-534.23564004...

(resultin radians)

-534.23564094...

(

rJ|l_.

m Laltll
L J

i—'||u

(14" (i y10)
) U /.

\/ 2Ty

2/((sqrt(2*Pi*100)))*(1+10/100) -1 * (((50.633251315% 1007 1.5*(111)(-2.5)+19)))

2 50.633251315- 1001 5 19
= 15001F )
V21100 1112

10

100

1.406457029362485200099375620231614840909216497748142750553...
1.4064570293624852...

0.83964419172*1.8283237*10"-58 * co0s(2136.5895365*0.067351501874-
534.23564094)+1.4064570293624852

0.83064419172 - 1.8283237 1078
cos(2136.5895365 + 0.067351501874 — 534.23564004) + 1.4064570293624852

1.406457029362485200000000000000000000000000000000000000000...
1.4064570293624852

We note that, from the difference of the below results of Ramanujan continued
fractions (Rogers-Ramanujan identities), we obtain:

2,0663656771 - 0,6556795424 = 1,4106861347

From:
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Collected Papers of
SRINIVASA RAMANUJAN

Edited by

G. H. HARDY
P. V. BESHU AIYAR
and

B. M. WILSON

Cambridge
AT THE UNIVERSITY PRESS
1927

q '
A v e TEED R

and g=e~*— 1 by positive values

Mock ?-functions

T D ¢ +
1)) = — .
i 1+¢*  (1+4¢2)(1+4q%)

For q=¢" = ¢"(-0.8) = 0.4493289641172 = 0.449329, we obtain :

@(q) = 1.40643658... =

0.449329 0.449329*
+ +
_ 1+0.449329%  (1+0.449329%)(1 +0.449329%) _

= 1.406436589504891048492970141912370852583779342136575571764. .
= 1.4064365895...

Note that, the asymptotic formula for atomic inversion, above analyzed:
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|

» _ a my +1 szf
F)y =U(T)— 1
W) =01(T) m+a-+1 +ml+a+l ( + 16(my +a+1)3

corp (<2t (1 + L) (| 2]}’
2 = 7 —————
- : 16(my+a+1)3 Ary/my +a+1

2 2 2. —1 2

s my T=mry T

- (my +a+1)> 16(m +a+1) Ant/m +a+1
1 ; Ty i i

——arctal ————————— mn a
2 4/my+a+1 :
2 oy 3 .
+9 14— ITmi(m+a+1)"24+19] ], (46)
/21y iy

is equal to: 1.4064570293624852. This result is practically equal to the following
Ramanujan mock theta function:

4
. q q
dlg) =1+ + , s
@) 1+4¢*2 (1+¢%)(1+q%)

that is equal to: 1.4064365895... Thence, we have a new interesting mathematical
connection:

- —

) . a iy +1 ( Imy
wW(t)=U(T)= T e =" o
(7) (T) ml+a—l—1+m]—|—a+l \ " 16(m +a+1)3

)2)

-1

o2 T*ny § T T
wexp | —2r%n (1 + —) (
16(m+a+1)3) \

Ar/my +a+1

* COS E—ZTL (] L\) o ;l )2
\2 \/m 16(my | a | 1)3 ( Ay +a+1
1 Ty
—5arctan - ——ou—x—T +1
231(: '1114\’ =y my+a )

2 N 3 2
—|—8(m(l—l—a) (Tml-{_ml—i-a—l—l) -—I—IQ)),

4
. q q
olg) =1+ £t 2 5 + o
- “ 1+¢*  (1+¢*)(1+q%

= 1.4064570293624852 = 1.4064365895...
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Note that:

2 a7t 3 5
6 14+ — Tm; (mi+a+1) 2419
(\/lrrml ( ml) ( LA ) ))

2/((sqrt(2*Pi*100)))*(1+10/100) -1 * (((50.633251315*10071.5%(111)(-2.5)+19)))

Input interpretation:

2 50.633251315-100! -5 |
T 1
VI3 100 [ 11125 +19)

10
100

Result:
1.406457029362485200099375620231614840909216497748142750553...

1.40645702936248520009937562...

Series representations:

50.6332513150000 - 10015
[ 1128 +19)2 35.2546

1+2)v2x100 A US—
[+1|:u:|} T vV-1+200r L:;j[—hzr:mnrk[

|

F-oull % T P

50.6332513150000 10015
[ + 19}2

11125 35.2546

[1+£}v2,¢mu - -:—1_1kc—1+2|:n:|n_1""‘-:—i—]k
100 ‘-4"—1+2C|CI}TZ‘k=D 5

50.6332513150000 - 100l -5
[ 11238 # 19} 2 35.2546

[1+£}~.=2;r1|:m
100

=1F (= —] (200 m-zg * z5*

“IIZD Lk_l:l k!

We note that the result 1.40645702936248520009937562... is practically the same of
the full expression. Thence we can do the following mathematical connection:

/ —1

2 a f 2 -
B — (l—l— ) (Tmf(;m—i—rr—l—l} : —I—IQ)
Vv 2T | 1 ; N
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4

, (]
Hg) =1+— !

ol - U
R 1+ (1+&)(1+qY)

= 1.40645702936248520009937562 = 1.4064365895...

From the result, we have also:
1/((((((1.4064570293624852)))*1/(144+34+11))))
Where 144 and 34 are Fibonacci numbers and 11 is a Lucas number

Input interpretation:

1.4064570293624852 1
144434411
Result:
134.3802164262845462110986122490064908475752886751142270195 .
134.380216426...

1/((((((1.4064570293624852)))/(144+34+18))))

Where 144 and 34 are Fibonacci numbers and 18 is a Lucas number

Input interpretation:
1

1. 4064570203 624852
144434418

Result:
139.3572614791098997744726349248956201382262252927110502424...

139.3572614...

The above results are very near to the rest masses of two Pion mesons 134.9766 and
139.57

And:
1/((((((1.4064570293624852)))/(144+34+11+4))))
Where 144 and 34 are Fibonacci numbers, while 11 and 4 are Lucas numbers

Input interpretation:
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1

14064570203 /24852
14443441144

Result:
137.2242421707561768187409100209431361565186810280266974326...

137.22424217... result very near to the value of 1/a = inverse of fine-structure
constant = 137.035...

Now, we have that:

Above we showed that on the interval 0 < 7' < (my +a+ 1)% approximately ﬁ (g +a+

1)3l revivals appear, which are localized on the intervals of the form

| |
A/ +a+1 (ﬂ'—;) < T < 4Anv/m+a+1 (;H—;);

4n

3—20,1,2.‘,__7,3(1: 1= I:M:{

1 1
4ny/m +a+ 1 (k—g) < I < 4Anv/mi+a+1 (A’+E);

We obtain:
4*Pi * ((sqrt(27425))) * (2+1/2)

Input:
47+ 27425 [2 + é}

Result:

504/ 1097 =

Decimal approximation:

5202.632993974067167128810071831440602703253313810653613828....
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5202.63299397...

Property:

504/ 1097 xis a transcendental number

Series representations:

1 i
& 27435 [2 - 5] = 107+ 27424 L 27424 [
k=0

|

ol R P

k!

B
47+ 27425 (2+é}=10n*\."2?424 i{ z7423) [ 2k
k=0

B -5 N
S EfgRes,_1,.274247 1(- —s)I(s)

1
1 L
4x+ 27425 [2+5J: 2

Vo

njy. 4 : oo
iz the binomial coefficient
)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Iix)is the gamma function

Res f is a complex residue
z=%)

4%Pj * ((sqrt(27425))) * (2-1/2)

Input:

4714 27425 [2 . é]
Result:

30+ 1097 «
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Decimal approximation:

3121.579796384440300277286043098869761621951988286392168297. ..

3121.5797963..

Property:

304/ 1097 xis a transcendental number

Series representations:

&y 274325 [ J

Ty 27424 L 274247F [

P b

*‘[ 2k

& 27435 [ J

3 E:?i,:, Res__

L
5 +]

mz[ 27424

274247 1(- 7 - 5)T(s)

4x+ 27425 [2_-J= :
2 yf

fy. 4 ; oo
is the binomial coefficient
\m [

n! is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iix)is the gamma function

Fes f iz a complex residue
=29

More information »

172% (((((((4*P1*((sqrt(27425)))* 2+ 1/2)N))+(((4*Pi*((sqrt(27425))) *(2-1/2))))))

Input:

1 P— 1 1
3 (4;”," 27425 [2+ 5}+4n1u' 27425 (2 = ED
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Result:

404 1097 =«

Decimal approximation:
More digits
4162.106395179253733703048057465159682162602651048522891062...

4162.106395179...

Property:

404/ 1097 xis a transcendental number

Series representations:

B |

1 1 o
(%42?425 (2+ 5]+4m# 27425 [2- ED: 8y 27424 3 27424°* [
k=0

]

b e

L XSG A
{4m.fz?425 [2+%]+4m#2?425 [z_i]zgn_,;mi[ ] [ Z}k

k!

B2 |

k=0

1 1
2 (4;71,.' 27435 [2+ 5J+4;r1,' 27435 (2 -

4rE%pRes,_1,.274247 1(-2 —s|r(s)
Ly,

2))-

Vi

nj. . ; oo
iz the binomial coefficient
)

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Resfis a complex residue
2<%
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64-+1/5% (((((((4*Pi * ((sqrt(27425))) * (2+1/2))))) + (((4*Pi * ((sqrt(27425))) * (2-
12000

Input:
1 — 1 ———tr 1
64+ [4}1’ J 27425 [2 = ]+4;r J 27425 [2- 5]]

Result:
64 + 16+ 1097 x

Decimal approximation:

1728.842558071701403481219222986063872865041060419400156425...

1728.842558...

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:

64 + 164/ 1097 ris a transcendental number

Alternate form:

16 (4 ++/ 1097 =

Series representations:
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| 1 1
64+ (4m# 97425 [2+ 5J+4mj2?425 (2- EDZ

16 — & 1
64+ — V27424 ) 2?424*[2]
> k
k=0

1 1 — 1
64+ - (4n42?425 [2+5J+4n~.}2?425 (2_ 5D=

[_$}k[_51}k

k!

18 =,
64 + Em,fz?ﬂfzﬂf L
k=0

1 1 — 1
64+ ¢ [4mi2?425 [2+5J+4n~42?425 (2_ 5}}:

8rIflgRes 1, 27424 1(- 2 —s)I(s)

1
2

B + —
Sanrm

nj. . : e
iz the binomial coefficient
)

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
2<%

More information »

[64+1/5% (((((((4*P1 * ((sqrt(27425))) * (2+1/2))))) + ((((4*P1 * ((sqrt(27425))) * (2-

121115
Input:

[ 1 1 1
1{( 64 + : [4m.f 27425 [2+ 5]+4n42?425 [2- ED

Exact result:

:
1{( 64+ 16+ 1097 =

Decimal approximation:
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1.643805240321783065876164662703411488903736022858848051846...

2
1.643805249.... = {(2) == = 1.644934 ..

Property:

|
1{‘ 64 + 164/ 1097 r is a transcendental number

Alternate form:

|
gH/15 1{( 4+41097 #

All 15th roots of 64 + 16 sqrt(1097) «:

|'
1{( 64+ 1641097 & ¢ =1.64381 (real, principal root)

.'
1{/ 64+ 161097 = 27715 _1.50169 +0.6686 ;

.'
1{{ 64 + 16 4/ 1097 = &7 21,0099+ 1.2216

:
1{( 64 + 16/ 1097 & '™ 20.5080+ 1.5634 i

:
1{( 64+ 16y 1097 & %1% L _0.17182 +1.63480

Series representations:
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1 1 1
1{/54+ = (4m# 27425 [2 g 5]+4nf 27425 [2 - 5]]

16 vl
15| 64 + = my 27 424 22?424* [
k=0

|

=alll X I S

1 1 1
1{/54+ = [4m! 27425 [2 g 5]+4nf 27425 [2 - 5]]

13
_2?41124 } {_El }k

k!

k=1

1 1 1
1{/54+ = [4m! 27425 [2 g 5]+4nf 27425 [2 - 5]]

151 64 +

8x Xy, Resh_%ﬂ. 27424 r[—é —5)T(s)

Sar

Integral representation:

ity DE)-a-s) 4
—i pa+y =

(2xni-a)

(1+2)° = for (0

mn
[ iis the binomial coefficient
m |

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
Iixiis the gamma function

Res f is a complex residue
2=3p

Re(a) and |argiz

Beiz) is the real partof =

argiz)is the complex argument
|z is the absolute wvalue of =

iisthe imaginary unit
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29/10/3+[64-+1/5* ((((4*Pi * ((sqrt(27425))) * (2+1/2))))) + (((4*Pi *
((sqrt(27425))) * (2-12))N] /15

Input:

20 [ 1 —— 1 —— 1
“iae s 15 ¥ I S
m3+ \IIE|4+5[4;T*J'2?425 [2+2]+4,¢42?425 [2 2]}

Exact result:
29

R ¢

1000

.-
{Iﬁ4+ 164 1097 «

Decimal approximation:
1.672805249321783065876164662703411488903736022858848951846. .

1.672805249.... result very near to the proton mass

Property:
29
1000

|
- ]{fl 64 + 16+ 1097 x is a transcendental number

Alternate form:

§ 15 [
20 4+ 1000 - 2415 V441097 n
1000

Series representations:

28 e i 1 e o L
= +1y 54+5(4n42?425 2+ 5J+4n-42?425 [2- 5]] o

29 16 ——2= M

+15/ 64+ — w4/ 27424 2‘2?424 2

1000 \ 5 k
k=0
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2 | 1 1 e 1
i +1{{ 64+ [4mﬁ2?425 [2+ 5}%@2?425 [2_ ED .

10°
{_ 2?i24 }k {_ .%}k

k!

29 16 e
+15 64+ — x4/ 27424 L
1000 '\ 5
k=0

10°

2 | 1 1 e 1
i +1{{ 64+ [4mﬁ2?425 [2+ 5}%@2?425 [2_ ED .

8r I, Resjz_%+J; 2742475 r[_

29
+13 64 + =
1000 '\

El—s}r[s}

Sar

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

n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)

Iix)is the gamma function

Res f is a complex residue
z=%)

(4-29)/10"3+[64-+1/5* ((((((4*Pi * ((sqrt(27425))) * (2+1/2))))) + ((((4*Pi *
((sqrt(27425))) * (2-1/2))MNI"1/15

Input:
4-2 " 1 1 —— 1
? +1{I B + - [4}1'*.;' 27425 [2+ —]+4.i"|""ull 27425 [2— —D
10° 5 2 2

Exact result:

;
1{(54+154109? .1

40

Decimal approximation:
1.618805240321783065876164662703411488003736022858848051846 ..

1.61880524932...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Property:

1 I
_E + 1{/ B4 + 16+ 1097 x is a transcendental number

Alternate form:

: [40 oH 1'-”\/4 N 109?;r-1]

40

Series representations:

2 [ 1 1 — 1
2 +1,'-:{ 64+ = [4;@2?425 (2+ 5}%@2?425 [2_ EJ] -
i Hi L mﬁz?424 2‘2?424'*‘[ ]
k

| 1 1 e 1
2 +1{{ 64+ - [4mﬁ2?425 [2+ 5}%@2?425 [2_ ED -

L oa 28, o 5, Cl 2
—E+1§54+En 2?4242‘ a2

4-29 | 1 1 e e
= +1{{ 54+5[4mﬁ2?425 [2+ 5}%@2?425 [2_ ED -

8 X%, Ress=_15+_I; 274247 r["El ~5)I(s)

1
-— + 13 64 +

40 '\ SR

njy. . : o
iz the binomial coefficient
)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
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Iixiis the gamma function

Res f is a complex residue
]

Now, we have that:

The infinite series (15) 1s approximated well enough by a finite sum. The accuracy of the
approximation mncreases when the total number of summands of the approximating sum
mcreases. We shall denote this total number of summands by 2v; + 1 and assume that v, is
an arbitrary integer from the interval

1
1l <vy < 5

(later on, we shall define v; precisely). Then for F; (7') the following formula is valid:

_1 ]
_ 1™ @ .
Fl(T)—Fz(T)JrJr@vl (HmI) eKP( 43”1)1 (16)
m—m+a+tl, (22)
T T
Bo =T+/ta, P1= 5 y P (23)
2/ 8y /m3
g
(7Y = 25
F(T) ( ?}’1+1) ( T+ Glfmlmz + lOH) (25)
where
A(T)= exp (g ) cos(Bo + Buv — ). 20
—\n'1<\-'<\"1

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425
Bo =689265.427; B, =12.5663706; B,= 0.000114552148;

we obtain, from (26):

exp(((-290072)/(20000))) *

cos(((((((4162.10639*sqrt(27425)+((((4162.10639)/(2*sqrt(27425)))*2900))))-
((4162.10639)/(8*sqrt(27425"3)))*2900°2)))))))
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Input interpretation:

[ 20002 ]
EXp

20000

4162.1063 4162.1063
[4152.105391! 27425 4 e e 2900]- doslia 2000°

COs
2+ 27425 g+ 274252

Result:

-1.11901... x 107183

-1.11901...*107'%

We note that, from the algebraic sum of the below results of Ramanujan continued

fractions (Rogers-Ramanujan identities), we obtain:

2,0663656771 - 0,9568666373 = 1,1094990398

Addition formulas:

[ 29007 ]
exp|- Cos

[4152.11 4 27425 4

2900 4152.11] 29002 - 4162.11
20000 -

2V 27425 8y 27 425°

4,37541 x 107 ]
+

( 841J [E.DBEDSxIDE’
eXp|- — ||cos| ————
2 v 27425

]cus[—4162.11 27425 + —
4 20627182 390 625

. (6.03505x10°%) e 4.37541 % 10°
sin| —————— |sin|-4162.11 y 27425 + —
V27425 + 20627182 390625

2900 4152.11] 29002 4152.11]

29004 T
Exp[ ]cus [4152.11 v 27425 +

2400 227425 8y 27 425°
841 6.03505 x 10° 4.37541 % 10°
EXP(— ?}[cns[—x]cns[ﬁtlﬁﬁ.llﬂ 274325 - : ]—
V27425 \ 20627182 390 625
. (6.03505x10% ) —— 4.37541 % 10°
sin| —————— |sin|4162.11 y 27425 - —
V27425 \ 20627182 390625
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20007 ——— 2000 -4162.11} 29002 -4162.11
Exp[— ]ccs[[41l52.11\"2'?425 i ]_ ]:

20000 2+/27425 8 v 27 425
[ 841]
EBXp|——
PI™ 7
4.37541 % 10° 6.03505 x 10°
cosh|i|4162.11y 27425 — cos| ————— |+
\ 20627182390625 V27425
, 4.37541 % 10°  (6.03505%10°
isinh|i|4162.11 27425 — sin| —————
\ 20627182390 625 V 27425

2900 4152.11] 29002 4152.11]_

2900° T
exp|- cos||4162.11 v 27425 +
20000

241
exp(- )
4.37541 % 10° 6.03505 x 10°
[cush[—z [4162.111.' 27425 - a ]] cas[ = ]—
\ 20627182390625 V27425
) 4.37541 % 10° . [ 6.03505 % 108

i|sinh|-i|4162.11v 27425 - sin

\ 20627182390625 V27425

cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function

iizthe imaginary unit

Alternative representations:

2000°
EXp|— Cos
20000

—— 2000 4162.11) 2900°  4162.11
[4152.11*.!2?425 + 2 ]- 2 ]:

1.20701=107 4162.11 29007 20007
cosh|i - +4162.11+ 27425 ||exp|- e

20007 2000 - 4162.11Y 2900° - 4162.11
**P| 30000 |° V3745 ) oo |
1.20701=107 4162.11 29007 20007
cosh|—i - eXp| -
20000

[4152.11 y 27425 +

+4162.11y 27425
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20002
eXp|— COos
20000

2000 - 4162.11Y) 2900°  4162.11
4162.114/ 27425 + =

7 2 -
1.20701x107 4162.11 - 2900 +4162.11v 27425
24/ 27425

1 20007
— EXP|- €
2 20000

8V 274253

1.20701x107 416211 20002

2 2 2
i 2y iaas gy 274253

i

+4162.11v 27425

Series representations:

20002 2000 - 4162.11Y) 2900°  4162.11
exp|- cos||4162.11 4 27425 + -

2000 s 8 y 27 4257
k
- [—l}"‘[éEEEEﬂE +4162.11 V27425 — ,_iifﬁliﬁi__}z
eXp(— E} 2‘ V27 425 V20 627 182 390 625
z k=0 (2 k)

20007
exp|— Cos
20000

2000 - 4162.11% 2900° - 4162.11
[4151111#2?425 + ]_ ]:

2+/27435 g\ 27 4257
6.03505 x 10° 4.37541 % 10° 841
Jol T SRR 97495 — Exp[——zg-]+
v 27425 \ 20627182390625
9 [ 841]
eXp|——
PI™75
® 6.03505 x 10° 437541 x 10°
[-1}*‘J2k[—+4152.11¢2?425 i ]
i V 27425 + 20627182390625

n! is the factorial function

Jyiziis the Bessel function of the first kind

Integral representations:
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2000° 2000 - 4162.11Y) 2900%  4162.11
EXP[_EDDDD]CGS [4152.11 y 27425 + ]— ] -

2 V27425 8 27425
841 6.03505:108 000 11 v3Ta3s 437541107
—exp(— i V27425 V20627182390 625 gin(t) dt
2 I
29007 2900 4162.11) 2900% 4162.11
EXP[_EDDDD]CGS [4152.11 4 27425 + ]— ] -
227425 g 27425
841 6.03505x 108 4,37541 x 10°
Exp[—?J 14— _4162.114 27425 + —
V27425 20627182390 625
‘1, [ (6.03505x%10° 4.37541x 10°
[ sinft | ————— +4162.11 y 27425 - dt
v V 27425 \ 20627182390 625

2900° 2900 - 4162.11Y 2900° 4162.11
Exp[ ° ]cns[[4162.11w,.'2?425 + i ]— 2 ]:

20000 2 V27425 8 27425°
exp(-2) Vi
2im
5_{6.035051105+4152_11 JaTass 43754107 ]2 s
ooty e ' V27AZ5 Vv I0627182390625 /! !
j ds To1 U
=i sty \-"5_

2900 - 4162.11Yy 2900° - 4162.11
[4152.11 £ 27425 &+ ]_ ]=
2+/27425 8 \ 27 4257

2900°
EXP|— Cos
20000

exp[— E} Vi

2
2im

4° 1(s) (SL02A0 | 416711 V7425 - AIEACE__ )
J'J'\}Cl+]-' v 27425 ’ ¥ 20627 182390 625 ds
—i sa+y r[—l —j}
2

Iixiis the gamma function

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425

Bo=689265.427; B, =12.5663706; B,= 0.000114552148;
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—7 s
bl ) " 1 2 _%
B(T)= (1 - " —I—l) (F_:-,{TJ + 2—31 Tmim, ~ + 1[]93)

(1+(17424/10001)) -1 * (((-1.11901*10™® + 1/2%4162.106395%10000"2*27425\(-
2.5)+10))

Input interpretation:

1 2
111901 3 416A2.106395 - 10000

- - +10
10183 2742525
17 424

10001

Result:

4.255947777774479577406779600858582061791070646827355185022...
4.25594777....

We note that, from the sum of the below results of Ramanujan continued fractions
(Rogers-Ramanujan identities), we obtain:

0,9991104684 + 0,9568666373 + 0,5269391135 + 0,5683 + 0,655679 +
0,5269391135 =4,2338343327 a value very near to the result of equation 4.255947...

Now, we have that:

. iy ‘\«'2 7
iT)= Z exp (— 3 ) COSs (Bj"v" — B]\P - Bg)

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425

Bo=689265.427; B, =12.5663706; PB,= 0.000114552148; we obtain:

exp(-290072/20000) cos(0.000114552148%290072-12.5663706%2900-689265.427)

Input interpretation:
2

20000

EXp ]CDS[D.DDD114552148 2900° + 2900 - (-12.5663706) - 689 265.427)

Result:
-1.11973... x 107183

-1.11973...*10'%
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We note that, from the algebraic sum of the below results of Ramanujan continued
fractions (Rogers-Ramanujan identities), we obtain:

2,0663656771 - 0,9568666373 = 1,1094990398

Alternative representations:

2900°
Exp[— h ] cos(0.000114552 - 29007 - 12.5664 2900 - 689 265.) =

. 2900°
cosh(i(-725708. + 0.000114552 - 2900 |} exp| - ]

20000

29007
expf-EDDDD]can.000114552 2900° - 12.5664 2900 - 689 265.) =

5 29007
cosh(-i{-725708. + 0.000114552 - 29007 ) exp| -
& 20000

900?
Exp[—2DDDD]CDSHLDDDII4552 2900% - 12.5664 2900 - 689 265.) =

1 20007
2 20000

] [f-«' (~725708.40.000114552 - 29002 4+ ¢ (725708.40,000114552 20002 ]}

cosh(x) is the hyperbolic cosine function

iizthe imaginary unit

Series representations:

900°
exp[— Sh00h ] cos(0.000114552 - 2900° - 12.5664 2900 - 689 265.) =

841J ® _724745.2F (1)

EXP(_ Em) (2 k)

E k=0

00?
Exp[ 4 ]can.DoD114552 2000° - 12.5664 2000 - 689 265.) =

" 20000 .
+2k
[ 841}fti—1ﬁ[—?24?45__g}12
—BXn| - —
g = (1+2ky

k=0
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29007
exp{—EDDDD]CGQD.DDDII4552 2900% - 12.5664 - 2900 — 689 265.) =

km &
?fi} @HCGSLE-+ZD}L—?24?45.—zb}
2

Exp(—
e k!

n! is the factorial function

Integral representations:

20002
expf-EDDDD]caq0.00D114552 2900° - 12.5664 2900 - 689 265.) =

841 B4ly 1
exXp|— — |+ 724 745. exp|- — sini—724 745, ty 4t
2 2 0

2900°
Exp[— h ] cos(0.000114552 - 29007 - 12.5664 2900 - 689 265.) =

sin(tydt

=

841 J I~-:-'24 745,

i

(=]

20000
Exp[—%} Vi }_f—l.31314x1011:"5+5

i oo+
J PR ds rorn
2im i caty Vs

2900°
Exp[ 4 ]ccqa.000114552 2900% - 12.5664 - 2900 — 689 265.) =

From (26) one can see that F3(7T) is a “principal part™ of the Theta series Fa (T ):

2
F3(T) = F4(T) + 1001 Lexp (—ﬁvl ) @7)
Vi 2my

We obtain, from:

B(TY=EK(T)+ lﬂelﬂexp (— Vi )
Vi 2m

-1.11973*107-183 + 10*(10000/5000)* exp(((-50002)/(20000)))
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Input interpretation:

1.11973 10000 [ 5000° J
P

5 15 ——— 5
100 5000 20 000

Result:

-1.119728999999990000909999000090999909098999999995999...

-1.11973 * 107'®

Now, we have that:

. lD—lSE

Now we apply the functional equation to the Theta function F3(T). We can rewrite F4(T)

in the form

2
R(T)=% z exp( M )exp[f[ﬁgvg—ﬂlv—ﬁg]}.

2my

V=—oo

Lemma 1. Let

Fy(T) =

v——m

Then the following formula holds

s 2
B(T)=T1, 3 Y exp (— _’mlll'"a (n—?—;) ) cos (— % (

where
@, = arctan(2m+ [, ).

1 B3

Bh=r———md-0
411:2?”% n?

{:IDF:'.{;EIQ"»'j —Bﬂ.’ = Bg}

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425

Bo=689265.427; B;=12.5663706; B, = 0.000114552148; we obtain:

atan(20000*0.000114552148)

tan (20000 - 0.000114552148)

247

tan

1 ; : :
(x)i= the inverse tangent function



1.15924030. ..
result in radians)

1.15924030.... = @,

1/(4Pi*2*10000~2)+(0.000114552148)"2/(Pi*2)

1 0.000114552148°
+
47100007 T

1.58285025 . =« 107°
1.58285925 * 10” =T,

We have from:

:Zmexp (— lmllfg (31‘ — E'n)_) cos (— %} (n —g—;)_—k% —Po

n=

1
Fy(T) =T, !

And

For v=2900, m; = 10000, a= 17424, T=4162.106395179...; m, = 27425
Bo=689265.427; PB;=12.5663706; B, = 0.000114552148; we obtain:
From:

(1.58285925*107-9)"-0.25 * exp((((-1/(20000*1.58285925*10"-9))*((16-
12.5663706/(2P1))"2)))) * cos(((((-0.000114552148/1.58285925*10"-9))*(((16-
12.5663706/(2P1))"2)))+1.15924030/2-689265.427)))))

we obtain:

(1.5828592*107-9)-0.25 * sum [exp((((-1/(20000*1.5828592*10"-9))*((n-
12.56637/(2P1))"2))))* cos((((-0.000114552/1.5828592*10"-9))*(((n-
12.56637/(2P1))"2)))+1.15924/2-689265.4)))))] n = 0 to infinity

Input interpretation:
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" [ _ 12.5663?}2
Z exp| - 2nm —
=0 20000+ 1.5828592 - 107
0.000114552 12.56637¢ 1.15924
DS[— = [lf: - ] -
1.5828592 - 107 2

(1.5828592 - 107°)" %

v
/

- 689 255.4]

Result:
102.466

102.466

Or, more precisely:

sum [exp((((-1/(20000*1.58285925*10"-9))*((n-12.5663706/(2P1))"*2))))* cos((((-
0.000114552148/1.58285925*107-9))*(((n-12.5663706/(2P1))"2)))+1.15924030/2-
689265.427)] n = 0 to infinity)]

Input interpretation:

i EXp

n=0

20000 1.58285925x% 1077
12.5664 12
[ 0.000114552 (n - #2227 1 15004
COs| —

- 689 265.
1.58285925x10°° ]

Approximated sum:

2m

Z‘ EXP| - =
= 20000 1.58285925x 10"

12,5664 \2
[ 0.000114552 (n - #2224 15094
cos|- 2

Tl ]

- 689 265. [ = 0.836014

1.58285025x 107

0.836014

Partial sums:
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0.8 | /
0.5 /{

0.4t

0.2

(1.58285925*107-9)*-0.25 * 0.836014

Input interpretation:

0.836014
(1.58285925 19-9]0.25

Result:
132.541833078074262431075424734807037571305821 7795778380347 ..

132.541833978....

5+13 * (1.58285925*107-9)-0.25 * 0.836014
Where 5 and 13 are Fibonacci numbers

Input interpretation:

13- 0.836014
+
(1.58285925 10-9]0.25

Result:
1728.04. ..

1728.04...

This result is very near to the mass of candidate glueball f,(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

((((5+13 * (1.58285925*10/-9)"-0.25 * 0.836014))))*1/15

Input interpretation:
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l 13- 0.836014
15| 5+

\ (158285925 - 1077

Result:
1.643754600766654100701091873511518749449788465730368493267...

2
1.6437546097.... = {(2) = ’% = 1.644934 ...

(21/10"3+7/1073)+H((((5+13 * (1.58285925*107-9)-0.25 * 0.836014)))"1/15
Where 21 is a Fibonacci number and 7 1s a Lucas number

Input interpretation:

[21 7 ] '5 13 . 0.836014
— 4+ —— |[+15] 5+
10°  10°)7 \ (1.58285925 10|72

Result:

1.671754609766654109701091873511518749449788465730368493267...
1.6717546097...

We note that 1.6717546097... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

-(21/107344/10"3)+H((((5+13 * (1.58285925*107-9)-0.25 * 0.836014))))"1/15
Where 21 is a Fibonacci number and 4 is a Lucas number

Input interpretation:

[21 4J & 13 0.836014
—|——=+—— [+15]2+

10°  10°)7\ (1.58285925 10902
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Result:

1.618754609766654109701091873511518749449788465730368493267...
1.61875460976....

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

From the principal result, we have also:
((((1.58285925*10™-9)~-0.25 * 0.836014)))*1/10

Input interpretation:

|' 0.836014

10
\ (1.58285925 - 10°)°2°

Result:
1.630179012444008356380075673435552441156274203224377178227 ...

1.6301790124....

(11/1073+4/1073)+((((1.58285925*107-9)*-0.25 * 0.836014)))*1/10
Where 11 and 4 are Lucas number

Input interpretation:
11 4 |I 0.836014
[_3+_3]+]':'| -910.25
10° 10 \ (1.58285925 - 10

Result:
1.645179012444008356380975673435552441156274293224377178227. ..

1.6451790124.... = {(2) == = 1.644934 ...

(34/10"3+7/1073)+((((1.58285925*%10"-9)*-0.25 * 0.836014)))*1/10
Where 34 is a Fibonacci numbers and 7 1s a Lucas number

Input interpretation:
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[ 34 7 ] |I 0.836014

—— g
10° ~ 10°) 7\ (158285925 109025

Result:

1.671179012444008356380975673435552441156274293224377178227...
1.6711790124....

We note that 1.6711790124... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

-(5/1073+7/1073)+((((1.58285925*%10"-9)-0.25 * 0.836014)))*1/10
Where 5 1s a Fibonacci number and 7 is a Lucas number

Input interpretation:
5 7 |I 0.836014
_[_3+_3J+]':'| -90.25
10° 10 Y (1.58285925 - 107°)

Result:

1.618179012444008356380975673435552441156274293224377178227...
1.6181790124....

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

Now, we have that:
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~ 1 B’ m o
Y exp|— n—— < 2 (e:»;p — —mq | +exp| —4mm; | ).
fi=—oa EHJITQ 2T 4 £

nn

2*((((exp(-P1*2/4 * 10000)+exp(-4P1"2*174247(1/3))))
Input:

;1*2
2 [Exp[—z 10 .:..:..3] 4 Exp[—4fr2 V17424 ]

Exact result:
2[ _2soon? | —gi7 3323 .-'I'E]
& + &

Decimal approximation:

6.502336010061139407524618921437846927844004174613568 ... x 107+

6.50233601...*10™**

We note that, from the below results of Ramanujan continued fractions (Rogers-
Ramanujan identities), we obtain:

0.6556795424 multiplied by 10**, is equal to 6.5567... * 10™*%

Alternate forms:

2 3= o233
~2500 7= -8y 2 3352 p=
2¢ T 42" i

_250072-857 33232 ( 250022 83T 333,
2e ¢ +e

[}
—

Series representations:

10000 (-7
2 [EXP[T

00 112
~15000 - F37, 1k

]+ exp(-47° ffm']] _

3= _ oy :
—48¥Z 3343 . g 1/k?
E 1L

2¢ +2
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10000 (-=?) —
2 [Exp[+ ] - EXp[—4}T2 13.:" 17424 ]] =
; . " k
—40000 | T3 -1 142 J.:'||E 3 23 (-1
2 e S Yo+ 2exp|-1284 2 337
. ¢ p[ [}4 1+2k
=|:|
10000 (-x?) ——
2 [exp[+ ] - EXp[—4}T2 13," 17424 ]] =
o 1 15000 XL 1/k2 W p ) V7 3223 I8 1fk?
£ =il

n!is the factorial function

colog(((2*((((exp(-P1"2/4 * 10000)+exp(-4Pi1"2*17424(1/3)))))))))

Input:
- lag[z [Exp[—

I

10 DDD]+ Exp[—4}r2 V17424 ]]]

logix is the natural logarithm

Exact result:
_102[2 [F-zscnj 2 Lot V7 33203 .-TE]]
Decimal approximation:

1022.778204883849224500350632505428107904142928505993572464...

1022.77820488... result very near to the rest mass of Phi meson 1019.445

Alternate forms:
2 2/
-log(2) - log[.r'zmu” +eBV2I

TEE ; 2 35 qa2/3 2
(2500 +842 33%%)” - 1og[2 [;-25””” R ]]

EA 2 I3 332/3 2
4[525 +9 ,‘3‘/5 332_-3]}T2 _log(2) - ].Dg[fzSDDﬂ 4 8VZ 3373 ]

Alternative representations:
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4

—lcgp[ﬁ [Exp[— W] + exp[-4 {17424 ;rz]]]

o) ol 57 -

o) 4570

4

10000 7
~logia) log, [2 [Exp[— T] + exp[—4 1,.'3 17424 }Tz]]]

loggix)is the base- b logarithm

Series representations:

_lng[z [exp[%[_ﬁ] - Exp[—4 T 1.,.'3 17424 J]] =
w (=1 [_1 +9 [f-zsclcln-"f e V7 3323 .2 ]T(
2 k

k=1

4

N 2 g gq2/3 2
arg[z[f asoom? | _-8¥Z 334,23

-2 —logix) +
bm 2}1_ g’ }

o 2 o

2 3= on2i3 3
. [—l}k [2 [E—ZSEIDH o B V2335 ]_xrx-k

-

k=1 k

- arg[ i] —argizg)

—lng[E [Exp[w]+ exp[—-4 i 3 17424 ]]] ., 0 !

4 2

2 35 592/3 2
. [—l}k [2[{,-250017 +g-t¥Z 338 ]‘ZDT(ZEk

log(zn) + z =
k=1

argiz)is the complex argument

|x] iz the floor function
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Integral representation:
(10000 (-n7)

~log| 2 |exp - Exp{—ﬂrnz E,." 17424 ]]] =

2 35 332/3 .2
12I:.—25|:||:|.-T LB V2 3323,

- \ —dt
S| t

(521+199-11-3)+colog(((2*((((exp(-Pi*2/4 * 10000)+exp(-4Pi"2*17424"(1/3)))))))))
Where 3, 11, 199 and 521 are Lucas numbers

Input:

&5

10000

(521+ 199 - 11 - 3)-log|2 + Exp[—4:r2 {17424 ]]]

Exp[—
logix is the natural logarithm
Exact result:

706 — lcg[z [f-zsnunﬁ + et I3 3323 Iz]]

Decimal approximation:
1728.778204883849224500350632505428107904142928505993572464...

1728.7782...

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

Alternate forms:

i 2 35 5q2/3 2
?Dﬁ—lcg[zl—lng[r'zmﬂ” g N2 AANEE ]

s o
706 + [25(:'0 +8 2 33%%)” - 1ag[2 [fz'-‘“”" g
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' 2 35 542/3 2
?D5+4[525+23,G 332"3]}1'2 —lng[E}—lag[pzs':":'” +8V2 333 ]

Alternative representations:

10000 (-=*
(521 +199-11-3)- 1ag[2 [Exp[—[}] 4 Exp[—4fr2 {17424 ]]] -

4

10000 »*
706 -log,|2 exp[— —]

+ exp[-4 Y 17 424 ;rz]]]

10000 (-=*
(521 +199-11-3)- 1ag[2 [exp[T[}] 4 Exp[—4fr2 {17424 ]]] -

10000 7
706 - logia) lcgﬂ[E [exp[— T] + exp[—4 1.,'3 17424 }Tz]]]

logpixiis the base-b logarithm

Series representations:

10000 (-=*
(521 +199-11-3)- lag[E [Exp[—[}] 4 Exp[—4fr2 {17424 ]]] -

4
w 21 [_1 49 [{t‘-zsu:u:unE + o8 V7 3323 ;2 ]]k

706+ Y
2 ;

10000 (-x*
(521 +199-11-3)- lng[E [Exp[+}] + Exp[—4;r2 1,'3 17424 ]]] -

_ 2 g5 9923 2
arg[z[f 250072 | -8¥2 3323 ]—x

706 -2ix 2 lgg[x].+
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[M ] 4 Exp[—‘l-rrz V17424 ]]] _

(521 +199-11 - 3)- lng[E [exp

m— arg[ i] —argizgl
706 - 2in -

=m - logizg) +

2 3o oq2/3 2
. [—l}k [E [P-zsunn + o8V 2335 ]—an(zﬁk
2. P

k=1

argizlis the complex argument

|x] iz the floor function

Integral representation:

10000 (-x?) P
(521 +199-11-3)-log|2 |exp T +Exp[—4fr 1.."1'?424] -

2 35 592/3 2
12[1.-251:11::,1 —8VZ 3323,

1
?DEI—J ;dt

1

(((((5214+199-11-3)+colog((2*((((exp(-Pi*2/4 * 10000)+exp(-
4Pir2*17424°N(13)))))N)N))) /15

Input:

49 15

10 DDD] 4 exp[-4n2 { 17424 ]]]

|
1{! 021 +199-11-3) - lcg[E [Exp[—

logix is the natural logarithm

Exact result:

I
2

: ;
l‘jll 706 lug[E [P-zsunnz +e BV 33232 ]]

Decimal approximation:
1.643801170062893407475549841581058198710496916603578441546...
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2
1.64380117.... = {(2) = = = 1.644934 ...

6

Alternate forms:
|

l 2 3= .o2/3 2
& 706 - 1og(@) - log[e 207" +¢8¥7 35777

|
| ; 2 35 .q2/3 2
1‘? 706 +4[525 +232 332-'3]n2 - lag[E [fz'-‘””” gy A ]]

All 15th roots of 706 - log(2 (e*(-2500 n*2) + e~(-8 2”(1/3) 337(2/3) n"2))):
Polar form
f

I 2 35 523 2
& 1‘? 706 - IDE[E [E_ESDD’T e ARt ]] =1.64380 (real principal root)

|
oy 2 37 492/3 2
r-z"'ﬂ-' 15 1“54|| 706 — ]_Dg[z [{u_ZSDD’T + f-s ¥2:34 & ]] = 1.5':'159 +0.6686;

[
yaas 3 !
grEAENla 1‘51-‘( 706 - lng[z [f_EEDD’TE FehvE 333/ n? ]] =1.0999 +1.2216

|
de o % 2 _gi7 33232
g2imNs 1‘? ?.:..5_105[2 [f S e R ]] =0.5080+1.5633

[
S 2 35 332/3 2
£BiTN1S 1‘?' 706 — 105[2 [;25'3'3” g LA ]] ~-0.17182+1.63480

Alternative representations:

|
1:! 521 +199-11-3) - 10g[2 [EXP[W] - exp[—4 x *.5,'" 17424 ]]] -

115lj _— 1ng=-[2 [exp[— w ] + exp[—4 J17424 rz]]]
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|
1_;’ (521 + 199 - 11—3}—10g[2 [exp[%[_ﬁ] " Exp[—-’-l-frz \ 17424 ]]] -

10000 7*
1:‘51 706 - log(a) log, |2 exp[——]

+ exp[-4 V 17424 NZ]]]

loggix)is the base- b logarithm

Series representations:
I

1{‘( 521 +199-11-3)- lng[E [exp[w] + exp[—4 x 1,.'3 17424 ]]] -

4

s [—l}k [_1 2 [f-zscu:u 72 +o° 37 332/3 ;2 ]T

15/ 706 + Z z
k=1

[
1\2{ (521 +199-11-3)- lng[E [exp[w] + exp[—4 n* 4 17424 ]]] -

4

m— arg[ziu] —argizg)

TOG -2 — 10g[z,:,}+
2

2 3= 33232
(=1 [2 [P-zmnn $eBV2 338y ]‘Zﬂrzﬁk

k

13

~i1/15)

E
I
—

|
—x?
1_15! (521 +199-11-3)- lug[z [exp[%[}] + Exp[—4 w24 17424 }]] -

2 T
arg[E [P-zsunn +et¥2 3383, ]—x

?Dﬁ = EI.FT — lgg[x'}+
2m

™(1/15) forx =0

argizlis the complex argument
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|x] iz the floor function

Integral representation:

|
1;|| (521 +199-11-3)- lag[E [exp

10 000 (-x?)

= ] - exp[—4 x 3;'m ]]] =

250072 -8 V7 332/3 ;2 ]
—dt

e [

(21/1073+7/1073)+(((((521+199-11-3)+colog(((2*((((exp(-Pi*2/4 * 10000)+exp(-
APiN2*174247N1/3))))))))M/15

Where 21 is a Fibonacci number and 7 is a Lucas number

Input:

[El 7 ]

T el b

103| 10°
1i||[521+199—ll—3}—19g2

10000

A A,

+ Exp[—4n2 {17424 ]]]

EXp [—

log(x) is the natural logarithm

Exact result:
|

7 I
— +15 706 - log
250

_asoon? | —s¥F 3323 2
21e +e

Decimal approximation:
1.671801170062893407475549841581058198710496916603578441546...

1.67180117...

We note that 1.67180117... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm
that is the holographic proton mass
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Alternate forms:
|

7 | 2 3= gg2/3 2

= 1‘? 706 — log(2) - lag[a‘zs':":'” L 8VZ 33%Es ]

1 | 3

2 o qqd/3 2

— ?+25|:|15( ?Dﬁ-lmg[z [f‘z'-‘””” e ]]

250 \

7 |I 3

! 2 o qqd/3 2

— 415 ?D5+4[625+2 y 2 332"3]fr2 -1ag[2 (ﬁ'—‘””” e VRN ]]
250 '\

Alternative representations:

(21 7 J
iy sl = o
10°  10°

10 000 (-n%)

|
l\l'j (521+199-11-3)- lng[E [exp[T'] + Exp[—‘l-;rz J 17424 ]]] 2

|
1_‘51! 706 - lag,.[E [exp[— M]

28
y Exp[—f-hg," 17424 ;rz]]] b

(21 7 ]
— 4+ ——— ||+
10°  10°
10 000 (-n%)

|
1‘3{ (521+199-11-3)- lng[E [exp[T'] + Exp[—4;r2 \ 17424 ]]] z

|
10000 »* T 4 28
1\54( 706 - lagm}lcgﬂ[ﬂ [exp[—T]+ f:xp[—ﬂm.f 17424 x ]]] o

logpixiis the base-b logarithm

Series representations:
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[21 7 ]
e
10 10°

f
1:! 521 +199-11-3)- lag[E [Exp[w] + exp[—4:r2 1,.'3 17424 ]]] -

4

ke

2 L T
N [—1}"‘ [—1+2[¢=‘25°U” +e-8V2 3323, ]]

7
—— 415/ 706 + Z
250 ‘q S P

[21 7 J
— +— |+
10° 10°
| 10 000(-x7) ,
1:! 521+199-11-3)- lag[E [EXP[T'] - exp[—4n2 y 17424 ]]] =

m— arg[ i] —argiag)

— +|706-2 — logiz
250 + X 2 glZa)+
w (=1F [2 [{r,-:zs::n:m2 H,-S?J?EBE-"B .-TE]_ZU Zﬁk
Z ~1,15)

k=1 k

[21 7 ]
T
10*  10°
|
10000 (-x*
1:! (521 +199-11-3)— lng[E [exp[T[}]ﬁxp[_%z 17292 ]]] _

2 37 4023, 2
. arg[E [f-zscu:un e BVZ 333 ]—x]

=n 706 -2 o —log(x) +

1]

™{1715) forx <0
3 . )
k=1

argiziis the complex argument

|x] iz the floor function

Integral representation:
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[El 7 ]
iy glieersserall - o
10*  10°
I
1‘?' (521 +199-11-3)- lng[E [Exp[

M] s exp[ 4x° 3 17424 ]]] 2

4
[ 2500 72 —S\.- 2 333 31“‘
1

— + \\ 706 - f E dt

Now, we have that:
: 1 (k+ l)z
Y (k) = .| 64mimym;inm, + ? = : 45
&) \ “\ 4m2my 4m; (43)

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425

Bo=689265.427; B, =12.5663706; B,= 0.000114552148; we obtain:

sqrt[64*Pi*2*10000%27425 In(27425)
(((1/(4Pir2% 100007 2)+((2+1/2)2)/(4%27425/2))))]

Input:

[2+ 21}2

N
47%.10000° 4.27425°

(64 7% 10000 - 27425 10g[2?425}[

logix is the natural logarithm

Exact result:
|

| 1 1
4000 mg?[ + ]lug[2?4251
‘u' 481363600 400000000 #°

Decimal approximation:
64.23448737770194211002850485786646735747405626678541620951...

64.2344873...
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Alternate forms:

f
1 | [l 203400+ 1000000 frz}lﬂg[z?q-ES}
5\ 1097

|
1 | (1203409 + 1000000 7%)(2 log(5) + log(1097y
5\ 1097

4000 ;r__q|' 1097

- (2 logi5) + log(1097))
[431 363600 400000000 £° ]

All 2nd roots of 17552000000 (1/481363600 + 1/(400000000 *2)) ©t 2

log(27425):
Polar form
|I 1 1
4000 7 ¢° 1D9?( " ]1.:: (27425) ~64.23
‘ql 481363600 4000000004 ) ©
(real, principal root)

i | 1
4000 7 &'’ "ql mg?[

+
481363600 400000000 12

]10g[2?425} =—64.23 [realroot)

Alternative representations:

[2+ Eljz ]

64 (x* 10000 27425} =

i
472 10000° 4 27425°

5 [10g[2?425}[

H) 1 ]

17552 000 000 log,(27425) x° +
| ‘ [4 274252 4 10000% 72

o3

+
47°10000° 4 274257

]54[;r2 10000 - 27425) =

H) 1 ]

i
4 27425% 4 10000% »°

5 [105[2?425}[

17552000 000 logia) log, (27 425) »* [
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2+3)

+
47°10000° 4 2?4252]

Hi 1 ]

,[10g[2?425}[ 64 (x* 10000 27425} =

-\1' I

‘ ~17552000 000 Li;(-27424) »* +
27425% 4 10000°% #°

loggix)is the base- b logarithm

Liy(x)is the polylogarithm function

Series representations:

o

+
47210000° 4 27425° ]

64 (x* 10000 - 27425) =

[10g[2?425}[

1 k
1 / 1000000 7 -8 [‘2?424}
- 1097+ ——— | log(27 424 - 2‘ R Lk s
5Y 1097 \‘ Fon k
2+3)
| [log(27 425) + 64 (x 10000  27425) =
\" 47°10000° 4 27425° '
1 1000000 »*
- 10907 + ———
5\ 1097
arg(27425 — x @ 1 (27425 - x)F x7*
‘Ezn{g—}JHDg[I}—Z } } forx <0
q 2 k
k=1
2+3)
| [log(27 425) + 64 (x 10000  27425) =
\" 47°10000° 4 27425° '
|
4000 fmg?( " - ] .
\ 481363600 400000000 1

arg(274325 — x © —1% (27425 - xff x7*
‘El.ﬂ'{ g }J+10g[x}—z } }
2

\ a >
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argiz)is the complex argument

|x] iz the floor function

Integral representations:

64 (x° 10000 - 27425)

132
| |log(27425) : + [2+ 2)
? 472100000 4 27425°

E’mg? 1DDDDDD;12 Jzuzsl
5\ 1097 \I

64 (x> 10000 27425}

1 (2+3)
| [log(27425) +
\[ [4#1&9992 4 2?4252]

| |
1 [1097 500000~ ’ f:w 2742475 1(-5)° (1 + 5) y :
5\ 27 1097 \ )

i oo 4y Il -s)

Iixiis the gamma function

-5+sqrt(728)*sqrt[64*Pi*2*10000%27425 In(27425)
(((1/(4Pir2* 100007 2)+((2+1/2)2)/(4*27425/2))))]

Input:

[2+2l}2
-
47°.10000° 4. 27425°

~5++4 728 | (64 10000 - 27425) log(27425)

logix is the natural logarithm

Exact result:

1
g
481363600 400000000 72

EDDDH‘J 199 554[ }10g[2?425} .5

Decimal approximation:
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1728.141223442636047263615190645584920067162831884829478726...

1728.1412234...

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

Alternate forms:

|
2 [182(1203409 + 1000000 =2} log(27425)
5\ 1097

2/ 199654 (1203409 + 1000000 »°| log(27425) - 27425
5485

f
2 [ 182(1203409 + 1000000 %) (2 log(5) + log(1097))
5\ 1097

Alternative representations:

o3

+
47210000° 4. 274252

Bi 1 ]

]54[;3 10000 27425 =

5+ 728 [10g[2?425}

~5+4/ 728 | 17552000 000 log,(27425) »° 1
4.27425° 4. 10000° #°

64 (* 10000 - 27425) =

i 1 ]

A
27425% 4 10000° #°

2+ 3 ]

i
472 10000° 4 27425°

-5+ 728 [10g[2?425}[

~5++/728 |17552000 000 logia)log,(27425) [4
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o+ 3f

+
472100002 4. 274252

]54[,#3 10000 27425 =

-5+ 718 [10g[2?425}

~5+4/728 |-17552000000 Li1(-27424)»°

B 1 ]

£
27425 4 10000% »°

logpixiis the base-b logarithm

Lipixis the polylogarithm function

Series representations:

-5+ 728 [10g[2?425}

o+ 3f

i
47 10000° 4  27425°

]54[;3 10000 - 27425) =

182 000 000 7° g [— 1 }k
ldiatiasalabb ol 1og[2?424}-z%

k=1

2 /
5+= /199654
te\ P T gy

o+ 3f

+
472 10000° 4. 274257

-5+ 728 [102[2?425}

-5+

]]54[,# 10000 - 27425) =

k
{_ 2?;24 }
k

1
i
481363600 400000000 52

%

aaaa\]wgﬁm[ | x| log27424)-

k=

—

o3

i
472100002 4. 274252

-5+ 718 [19g[2?425}

]54[;3 10000 27425 =

|
5+ 8000 f199554[ = . ]
-5+ + T
\ 481363600 400000000 *
27425 - © (-1 (27425 — x)* x*
Ez}rl—arg[ 2 I}J+IDE‘;[I}—L[ L P Xy x forx <0
i k=1

argizis the complex argument

|x] iz the floor function
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Integral representations:

o+ 3

i
472100002 4 274252

~5+4 728 [lng[2?425}

]54 (* 10000 - 27 425)

182 000 000 #° \fl fmzs 1
1

|
5+2 199654 :
"5 T 1097 :

o3

+
47 10000° 4  27425°

-5+ 728 [10g[2?425}

]54 (x* 10000 - 27 425)

fl 1 1
548000 |99 32?[ " }n
\ 481363600 400000000 2

[ —1 ds

V.

|
| (‘Iwﬂ 2742475 [(-sF I(1 + 5)

—i gty Il-s)

Iix)is the gamma function

[-5+sqrt(728)*sqrt[64*Pi*2*10000%27425 In(27425)
(((1/(4PiA2* 100007 2)+((2+1/2)"2)/(4*27425 2P 1/15

Input:

[2 + é}z

+
47 .10000° 4.27425°

15 -5+ 728 | (64" 10000« 27425) log(27425)

log(x) is the natural logarithm

Exact result:

|
1 1
1;;: 8000 ‘J' 199 554[ Jlag[2?425} i

i
481363600 400000000 72

Decimal approximation:
1.643760785051146018125420077333576639220249739063901555376...

2
1.643760785.... = {(2) = ’% = 1.644934 ...
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Alternate forms:

| 2 ’ 182 (1203409 + 1000000 »°) log(27 425)
’n' 5 1097

|
15|I 2/ 199 654 (1203409 + 1 000 000 12| log(27 425) — 27 425
\ 5485

1

| 5

I
15 [182(1 20340941 000000 72112 log(5)+lox(109 7))
N 2y 1097 B

All 15th roots of 8000 7t sqrt(199654 (1/481363600 + 1/(400000000 7/2))
log(27425)) - 5:
« Polar form

1
e 1_‘5; 8000 x ‘qll 199 654(

"
481363600 400000000 1

Jlag[??f—l-ES} -5 = 1.64376

(real, principal root)

- 1
2imN15 1\5: ECICICIfr‘Jl 199 554[

i
481363600 400000000 #°

]10g[2?425} =5

=1.50165 +0.6686

N 1
LHim1S I\j ED':”:'?F“II 199 554(

4
481363600 400000000 72

Jlng[2?425} 5

=1.0999+1.2216;

B 1
G2imN5 15 EDDD}T‘J 199 I554(

+
481363600 400000000 7°

Jlng[2?425} a5

=0.5080 +1.5633
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3
i
481363600 400000000 72

|
JEIAS ) gooo J 199654 Jlog27425) -5

=-0.17182 +1.63476

Alternative representations:

o3

+
472 10000° 4 27425°

B 1 ]

w‘ an

[10g[2'?425}[ ]54[,# 10000 27425 =

+
27425° 4 10000° 5°

15| —2 +\"’E
\ \

17552 000 000 log,(27425) »° [4

o3

+
47210000° 4 274257

w‘ SR

[10g[2?425}[

]54[,# 10000 - 27425) =

-5++ 728

17552 000 000 log(a) log, (27425) x° +
4 27425° 4 10000° 77

B 1 ] A

(1/15)

o3

+
47°10000° 4 274257

w‘ G

[10g[2?425}[ ]64[”2 10000 - 27425) =

~17552000 000 Li;(-27 424) x°

i
4 .27425% 4. 10000°% »°

1{‘_5+ﬁ Ef 1 ]

\

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
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o3

\4‘ B

[10g[2?425}[

4 7% 10000°

+
4 . 27425°

]54 (x* 10000 - 27425)

15

2
-5+ E \]199 654 +

182000000 »°
1097

o )
log(27 424) - ' %
k=1

-3

\4‘ B

[10g[2?425}[

4 7% 10000°

T
4. 27425°

]54 (x* 10000 - 27425)

1

~5+ 8000 ‘199554
y 199654

2
481363600 400 000000 5

)

o (-

1

}k

log(27424) - 5 —H2— 1~ (1/15)
k=1
- A
| 544728 ||log27425) i 64 (x% 10000 - 27425) =
I{‘j \ 472100002 4 274252 [ :

1

5+ 8000 _J 199 554(

+
481363600 400000000 72

E

2m

=

for x < 0

Integral representations:

argi27425 - x)

(o]

Y

1} [2?425 x} x*

J+1ng[x} a5y

argiz) is the complex argument

|x] iz the floor function
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132
| -5+ 728 ||log(27425) + [2+5}
18 — |
' \\s 472 10000° 4 27425°

]54 (x* 10000 - 27425)

|I 1 1 27425 1
15 -5 + 8000 ‘ql 199 554( —dt

+ i
481363 600 4[)[)000[)[)[);12] \(L t

132
| 544728 ||log@7425) [2+3)
| =5+ . -

&\ \ 472100002 4 274252

]54 (x 10000 - 27425)

I
1
-5+ 8000 827
[ ’ ‘q’ 9 [481 363600 A00000 000 72 ]H

f
I| ity 2742475 [(-5)° I(1 +5)
—1I
"-4 —i sty r(l-s)

ds ] ™~ (1;15) for

Iixiis the gamma function

(21/1073+7/10"3)+[-5+sqrt(728)*sqrt[64*Pir2*10000%27425 In(27425)
(((1/(4Pir2* 100007 2)+((2+1/2)*2)/(4%27425"2)]]*1/15

Where 21 is a Fibonacci number and 7 is a Lucas number

InEIIut: ,
5 )"

15| -5+ 728 | (6417 10000 2?425}10g[2?425}[

1 (2+3)

+
472 .10000° 4.27425°

logix is the natural logarithm

Exact result:

1
%
481363600 40000000052

|
7

7 158000 | 199 554[ ]10g[2?425} =
250 * 1\ \

i
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Decimal approximation:
1.671760785051146018125420077333576639220249739063901555376...

1.671760785...

We note that 1.67176... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternate forms:

|
7 .2 [182(1203409+1000000%)log(27 425)
250 5\ 1097

.-
7679 +50 - 548514/1° 1,'—:;' 2 199654 (1203409 + 1000000 17 log(27425) - 27425

274250

I
182120240941 000000 ml 112 log(5)+Hog(1097)

| |
?1~5.i§+25n1;-:‘|2\,( S58

1097

250 'V5

Alternative representations:

21 7
( - ]+ -5+ 728

10° " 10°

-3

+ 64 (r* 10000  27425) |~
472 10000° 4 2?4252] [ '

[105[2?425}

28
(1/15)= — +
10°

() |

5
27425% 4 10000° #°

15| -5+ 728 | 17552000000 log,(27425)x° [4
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21 7
(— +—J+ _5++/728

10 10°

o3

T
47°10000° 4 274257

[10g[2?425}

]uﬁﬂf[n2 10000  27425) |~

28
i1/151 = E +|-5++ 728

i 1 "

+
27425% 4 100007 »°

17552000000 log(a) log, (27 425) »° [
4

(1/15)

21 7
( +—J+ -5 ++ 728

10° 108
(2+3)
log(27 425) + 64 (x° 10000 - 27425) |~
47°10000° 4 27425° '
28
i1;/15) = — +
10°

& 1

544728 | 17552000000 Liy(-27424) 3 "
& 4 274252 4 100002 2

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
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21 7
[— +EJ+ —5+'\||' 728

10°
(2+3)
log(27 425) + 64 (x* 10000  27425) |~
472 10000° 4 274257 '
1/15 7
.[ )= 250 -

1 k
182000000 ° [‘2?424}
k

|
2
5+% (199654
& +5‘q( L T

log(27424) - )’
k=1

o3

+
472 10000° 4 274257

[10g[2?425}[

]uﬁﬁf[n2 10000  27425) |~

7 1 1
(1/15) = —— +|-5+ 8000 ‘199554( J
0= 050 T 481363600 ' 400000000 2
N n)
r |log27424)- %' T |~ 1715
k
k=1
21 7
— +—— |+|-5+4 728
(m3 1D3J
[2+2l}2
log(27425) + 64 (2 10000  27425) |~
47" 10000° 4 27425° '
(1/15) = — +|-5+8000 ‘199554[ ! ! ]
=— +|- -
T 481363600 400 000000+
arg(27425 - x S s s RS L o
m EIJT{ET}J+IGE[I}—% } P } (1
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argiz)is the complex argument

|x] iz the floor function

Integral representations:

21 7
( + }+ -5+ 728

10°  10°

2+—12
log(27 425) + [ 2} 64 (x° 10000  27425) |~
47°10000° 4 27425° '
(1/ 15} U
BT B

‘ | 1 1 ~27425 ]
15 -5 + 8000 f199554[ + ]fr J T dt
\'I \ 481363600 400000000 1 t

21 7
(—+ J+ -S>+ 728

10°  10°

(2+3)

"
47 10000° 4 27425°

[10g[2?425}

]54[;#2 10000 - 27425) |~

7 1 1
(1/15) = — +|-5 +8000 ‘9982?[ ]
L =gt | 2y 481363600 400 00000022 )"

ioty 27424 T(—sP T(1+5) | .
-zj ds |~ 1/15) for-1<y <0
—i caty r(l-s)
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We have also:

1 (k—1)?
Yol(k) = | 64m2mym» o 2 .

41131:113 me::

sqrt[64*Pi*2*10000%27425%((((1/(4Pi*2*100002)+((2-1/2)"2)/(4*27425"2))))]

Input:

132
1 (2-3)
"
472 .10000° 4.27425°

64 x° 10000 ~ 27425 [

Exact result:

|
| 9 1
4000 | 109?[ - J m
\ 12034090000 400000000 72

Decimal approximation:
13.16948848515069127110459576682013780468162265450481530236. .

13.169488485...

Property:
|

9 1 ,
4000 \Jl 1097 [ 12034090000 - FErERET ] mis a transcendental number

Alternate forms:

|
J1ﬂ9? 360000 »°
\ T 1097

Ll

|
[ 1203409 + 360000 x°

\ 1097

il

All 2nd roots of 17552000000 (9/12034090000 + 1/(400000000 ©"2)) w"2:
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« Polar form

9 1
4000 J 109?(

+
12034090000 400000000 2

I
4000 J 109?[

Series representations:

9 1
+
12034000000 400000 DDD;FJ *

e " ~-13.169

64 x* 10000 - 274325

(2-3)

4 7% 10000°

fm?z 14400 »° “[19?2 144!:11:1;12] [51]
k

25 1097 Z

25 1007
k=0 9

i
4 . 274252

(-3f

64 x° 10000 - 27425

4 7% 100002

i
4 . 274252

]=

1072 | 14400 o2 }-": {_

’m?z 144002 & CDF (52 + B

+
25 1097 i k!

o

6477 10000 27425
[4;12 10 000°

14400 72

= (-1 [ }k{m?? 1097

+
4 . 274257

—Zn}k Zﬁk

=3

k=0 kil

281

]:

tor not ((zpeR

J el = 13.169 (real, principal root)

(real root)

and —eo< zg S0

njy. 4 s oo
i. is the binomial coefficient
m

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

More information »




64.234487377701942 /
(((3*sqrt[64*Pi"2*10000*27425*((((1/(4Pi*2*10000"2)+((2-
172)"2)/(4*27425°2)))D))

Input interpretation:
64.234487377701942

2-LY
3 (54;12 10000 % 27425 | ——— + 2=y} E
‘-q 4 = 210000 = 4527 425

Result:
1.6258411111950119...

1.62584111....

Series representations:

64.2344873777019420000

gzl

3 (64210000 27425 1 . 2]
= 3 7

\ 422 100002 4. 27435

21.4114957925673140000

1072 | 14400 72 2‘ [10?2 14400 n2 &
1097 k=0 1097 }

=l N Y

64.2344873777019420000

I 142
3__1||54ﬂ2 10000 - 27425 I ) ]

4r?woo0? 4 274252
21.4114957925673140000

»:11*‘[1':'” 14400 72 ]*4_11

1072 144|:u:|n Z 1097 21k
1097 =0 k!

64.2344873777019420000

| o
3454%19999 2?425[ L, ) ]

4r? wooo? 4 274252
21.4114957925673140000

1] [mw 14 400 72 rc =k

zl:l
1007
Vg Lk_u k!
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(MY, . ) o
is the binomial coefficient
\m

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K is the set of real numbers

7/10"3+ 64.234487377701942 /
(((3*sqrt[64*Pir2*10000%27425*((((1/(4Pi*2*10000"2)+((2-
1/2)°2)/(4*27425"2))]))))

Input interpretation:
64.234487377701942

4
103 |

II2—lI|E
3‘*1"54}12 10000 - 27425 | —— L,

] 7t 3
47210000 4.27425

Result:
More digits
1.6188411111950119...

1.61884111...

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

Series representations:

7 64.2344873777019420000

10° || (21}
3‘q|54n2 10000 - 27425 TS . ]

4rlwoo0? 4 274252
7 21.4114957025673140000

1000 f 3
1072 | 14400 x2 >_‘ [11:1?2 14 400 72 }
1007 k=00 1097

|

ol %
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7 64.2344873777019420000

—E + = -
3 (64210000 2?425[ 43 2-3) 1]
4= 10 000= 4« 2T425<
7 21.4114957925673140000
T 1000

k(1072 1440082 % 1
W a5 * 1007 ': )

1072 14400 72 L
1097 k=0 k!

7 64.2344873777019420000

+
10° (2-1]
1 2/ ]

472 woo002 4 274257

3 ‘hl( 64 2% 10000 2?425[

7 21.4114957925673140000

1000 N . I:_l] [ma? 14;153?1 rzﬁk
Zo >_4k_|:| k!

- | =] |
ror not (|Zo ek and -

nj. . ; oo
i= the binomial coefficient
e

n! iz the factorial function
(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers

18/1073+ 64.234487377701942 /
(((3*sqrt[64*Pi*2%10000*27425*((((1/(4Pi*2*10000"2)+((2-
1/2)°2)/(4*27425°2)))))

Input interpretation:
18 64.234487377701942

100

2-1¢
3 (64;12 1000027425 — =y} e
‘-q 4 =10 000= 427425

Result:
1.6438411111950119...

1.64384111.... = {(2)

”?2 = 1.644934 ..
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47/10°3+ 64.234487377701942 /
(((3*sqrt[64*Pir2*10000%27425*((((1/(4Pi*2*10000"2)+((2-
1/2)°2)/(4*27425"2))]))))

Input interpretation:
47 64.234487377701942

100

112
I:E_E'l

3 (64;12 1000027425 —~ &+ e
m I,
‘u 4 =10 000= 427425

Result:
More digits
1.6728411111950119...

1.67284111.... result that is very near to the proton mass
Series representations:

47 64.2344873777019420000

E-'- || |2_l'|._
3‘q||54;12 10000 2?425[ P ] ]

472 woo0? 4 274257
47 21.4114957925673140000

1000 | 5
| 11:172 14400 72 2‘ [1072 14400 72 }
1097 k=0 1097

|

ol R

47 64.2344873777019420000
10° I| T -
3 \ 6477 10000 - 27425 | ———0p + ~ z?iész]
47 21.4114957925673140000
1000 N r . 11&{10?? w]-k{_lﬂ

1097

1072 '?2 14400 7= 2 >_‘
1097 ko= k!

&

285



47 654.2344873777019420000

S
10° || 217
3‘1|I54}1‘2 10000 2?425[ 1,2 ]

472 100002 4 274252
47 21.4114957925673140000
+
1000 1097 14400 ;
& 1"*:'_-;.*.[ 7 —T r( ~K

— 5 ' 1007 0
) o)
Vo Lk:ﬂ k!

(MY, . ) o
is the binomial coefficient
\m J

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K is the set of real numbers

47+ 64.234487377701942 *
(((sqrt[64*Pi~2*10000%27425*((((1/(4Pi*2*10000"2)+((2-
1/2)"2)/(4*27425"2))))1))))

Where 47 is a Lucas number

Input interpretation:

132
=2

47 + 64.234487377701942 | 6417 - 10000 - 27425 +
47°.10000° 4. 27425°

Result:

802.93534187020315...

892.935341... result very near to the rest mass of Kaon meson 891.66

Series representations:

286



47 + 64.2344873777019420000

e-3f

+ =
472 10000° 4 2?4252]

| 64 7 10000 2?425[

m?z 14400 ° i[la?z 14400;12] [51]
k

47 + 64.23448?3'???[31942[)[)[)[) - +
25 1097

25 1097 o

47 + 64.2344873777019420000

¥

+
472 10000° 4 27425°

| 64 7% 10000 27425

10?2 14400 »°

47 + 64.2344873777019420000 +
\ 25 1097

1072 14400 72 K [ 1
1 (52 ety
L f 25 1097 } 2}.!:

k!

k=0

47 + 64.2344873777019420000

]

+
472 10000° 4 27425°

1097 14400 72 &
= -1 [ }k[ 1097 —z.;,] Zo
47 + 64 23448737770109420000 v =, L Kt

k=0 )

64 72 10000 27425

for not ((zgeR and -

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

n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

(322+ 29) + 64.23448737 *
(((sqrt[64*Pi*2*10000%27425*((((1/(4Pi*2*10000"2)+((2-
1/2)°2)/(4*27425"2))])))
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Where 322 and 29 are Lucas numbers

Input interpretation:

[2-3)

(322 + 20) + 64.23448737 | 64 1% » 10000 27425 +
47 .10000° 4.27425°

Result:
1196.935342...

1196.935342.... result very near to the rest mass of Sigma baryon 1197.449

Series representations:

-2 -

(322 + 20) + 64.2345 ‘ 6477 10000 27425 n
47210000° 4 27425°

10?2 14400 x° i[m?z 144(:@;3] [2]
k

351 + 54.2345 + +
1097 o 25 1097

-3 ]

(322 + 20) + 64.2345 ‘54;3 10000 - 27425 +
47210000° 4 274257

&
(10?2 144002 & (52 +—14f§§: i o2k

T 1097 ki
97 & |

351 + 64.2345

-3 ]

(322 + 20) + 64.2345 ‘54;3 10000 - 27425 +
47210000° 4 274257

w[l}

351 + 64.2345 4/ z L =
k=0 )

Tl --L-'I

2 k
1097 . 14400x% _ &
[ }k[ 1097 z.;,} %o

for no
nj. 4 . T
is the binomial coefficient

\m

n! is the factorial function
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(@) is the Pochhammer symbol (rising factorial)

K is the set of real numbers

[(322+ 29) + 64.23448737 * sqrt[64*Pi*2*10000%27425*(((1/(4Pi*2*10000°2)+((2-
1/2)°2)/(4*27425"2)))]1*1/14

Input interpretation:

132
1 [2=3]
+
47°.10000° 4.27425°

14 (322 +29) + 64.23448737 | 64 2% 10000« 27425

Result:

1.6590603804...
1.6590603804...

13/1073+[(322+ 29) + 64.23448737 *
sqrt[64*Pi*2*10000%27425%(((1/(4Pi*2*10000/2)+((2-
1/2)°2)/(4*27425"2)))]1*1/14

Input interpretation:

13
E - [[322 +29)+ 64.23448737

~il; 14

172
: 1 2-3)
647 - 10000 - 27425 +
\\ 47%.10000° 4.27425°

Result:

1.6720603804. ..
1.6720603804.... result that is very near to the proton mass
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J18+27* 64.23448737 + sqri[64*Pi"2*#10000%27425*(((1/(4Pi"2* 100007 2)+((2-
1/2)"2)/(4*27425"2))))]

Where 18 is a Lucas number

Input interpretation:

-3

_18+ 27+ 64.23448737 + | 642 10000 = 27425 +
47%.10000° 4. 27425°

Result:

1729.500647...
1729.500647...

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

We have that:

Note that the “amplitude™ of k-th revival is equal to

1 K2\
Ary =~ + ,
£ (411311?% 4m3 ) '

Forv=2900, m; = 10000, a= 17424, T =4162.106395179...; m, = 27425

Bo=689265.427;, B, =12.5663706; B,= 0.000114552148; we obtain:

(((1/(4Pi*2%1000072) + 2/2/(4*27425°2)))))(-1/4)

Input:
1 92 -1/4

i
472100007 4-27425°
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Exact result:
1

f
4 1 1
+ 7
‘J 752130 625 00000000 7=

Decimal approximation:
158.5402087662404070370589655808140777534457190736424477664. ..

158.5402087...
From:
1/( 158,5402087 ) + 1=1,006307548149...

We note that, the above result is very near to the value of the following Ramanujan
continued fraction (Rogers-Ramanujan identities): 1.0018674362

Property:
1

15 a transcendental number

f
4 1 1

4
752130 625 400000000 72

Alternate form:
100+ 2194 1

*f? 12034009 + 640000 »°

All values of 1/(1/752130625 + 1/(400000000 22))(1/4):

Polar form

I“D

=158.540 (real root)

f
1 1

4 +
\/ 752130 625 400 000000 72

E—':J' o2

=—158.54

1 1
4 +
\/ 752130 625 400000000 12
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=—158.54 (real root)

1 1
4 +
\/ 752130 625 400000000 12

giBimyz

=158.540¢

1 1
4 +
\/ 752130 625 400000000 72

Alternative representations:

1 22 Rk [ 4 1 ]-14
+ = +
[4;12 10000° 4 2?4252] 4.27425% 4 10000° (1807

1 22 ~-1/4 [ 4 1 ]—1.4
+ = +
[4;12 10000° 4 2?4252] 4.27425% 24 10000% ;(2)

1 2 ek [ 4 1 ]-14
+ = +
[4;# 10000° 4 2?4252] 4274252 4 100007 cos H-1)

£(5) is the Riemann zeta function

1 3 . : -
cos (a1 is the inverse cosine function

Series representations:
[ 1 22 ]-1-"4 1

P _
4% 100002 4. 274257 | : :
it

4f 752130 625 =1F ¢
6400000 000 | '
[Zk:ﬂ 142k

1 22 -1/4
+ =
[4;12 10000° 4 2?4252]
1

1 1
_|.
4! 752 130 625 4(-1f 110512k (g142k 4 5agl+2k)2
| 400000000 [ %~ :
\{ Zk:ﬂ 142k
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1 22 -1/4
+
472 10000° 4 27425°

1

l 1 1

- - =
1ﬂl 7106 400000 DDD{ZED':_%H 1+E4;~;+ z+::tk+3+14 k ]]

Integral representations:

1 22 =1/4 1
+ —
[4;12 100007 4 2?4252] || ) )
&
4 752130625 1 ginpnoooof f 1 4l
(6" g )
1 22 =14 1
+ =
[4;12 10000° 4 2?4252] | : :
4| 752130 625 2

6400000 DDD[EI V12 dr

1 22 =1/4 1
+ =
[4;12 10000 4 2?4252] 1 1
| 752130 A25 k:

2

1600000 000 | (1 —L—dr

H
\1' L 12

(((((((1/(APi*2%1000072) + 2°2/(4*27425°2)))) (- 1/4)))) /10

Input:
|| [ 1 22 -1/4

1|:|| +
47°.10000° 4. 27425°

\

Exact result:
1

1 1
0
\( 752120 625 400000000 72

Decimal approximation:
1.659640187608830980543571261457548446309752987838044355571 ...
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1.6596401876....

Property:

15 a transcendental number

1 1
0 -
\f 752130 625 400 000000 72

Alternate form:
VZ V5 V1097

4%” 1203409 + 640000 °

All 10th roots of 1/(1/752130625 + 1/(400000000 7/2))~(1/4):

Polar form

1|:“III

=1.659640 (real, principal root)

1 1
0 -
\H 752130 625 400 000000 72

‘F':J' i3

=1.3427 +0.9755

4|:|I 1 1
+ 2
\'I 752 130 625 00 000000 7=

P-:Z imya

=0.5129 + 1.5784:

4|:|I 1 1
+ 2
\'I 752 130 625 00 000000 7=

F-:B imya

=-0.5129+1.5784;

4|:|I 1 1
+ 3
\'I 752130 625 00 000000 7=

E-:4 im)s

=—-1.3427 +0.9755

4|:|I 1 1
+ 3
\'I 752130 625 00 000000 7=

Alternative representations:

|
| 1 2
1III| +
\ (4-* 10000° 4 27425°

-1/4 || [ 4 1 ]— 1/4
+
\q' 4.27425% 4100007 (180 °)
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m’[ 1 2= J-l-"“ :10”4 4 . 1 ]—1-'4

4
\ |47 10000° 4. 274257 27425% 24 .10 000? {(2)

ID’ [ 1 22 ]—1!4 ID/[ 4 1 ]—1 4
+ = +
\ (477 10000° 4 274257 \ ‘4274257 4 .10000° cos (-1

£(5) is the Riemann zeta function

1 ! E 3 :
COSs (X)) IS the inverse cosine function

Series representations:
|

m’ [ 1 25 J-l-"“ _ 1

.
Y |47 10000° 4. 274257 | | |

+
4':" 722 JAHs ﬁmunnnuun[ ?ﬂ%‘%]z
| 1 92 -1/4
]'D( G =
\ 4% 10000° 4 27425°
1
1 H 1
752 130 625 4 (-1 1195-1-2k 5142k 4 9391+2k)
40 ,
.q 400000 000 Z:;n' TS

m{ [ 1 2 ]-1-"4 _

+
Y 427 10000° 4 274257
1

' 1

1
+
- 2
4'?1( PR MDDDDDDG{ZELJ':'}IH1+E4k+2+24k+3+14k]]

Integral representations:
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1|:I| + i
Y 427 100007 4 274257 |1 !
+ : =
40| TSZ130625 e oooooo | 5 Lt
1= 7

| .
| [ 1 22 ]— 1/4 1

1III|

"
Y |4° 10000° 4. 274257 I| . 1
+
4,';'J| 752130625 ¢ 400000000 [gV 142 ae ]E
[ ;
1I:I| 1 22 —1.'4 1
. =
\q' 47%10000° 4 274257 1 1 1
752130 625 i
4'12: 1600 000000 ['nl —L—a
\ '.,"l—rE

13/1073+(((((((L/(APir2%10000°2) + 272/(4*27425°2)) (- 1/4))) 1/10

Input:

| :
13 I 1 22 -1/4
ooy 2" 2
10° Y 42100007 4.27425

Exact result:
13 1

+
1000 f
40

1 1
+
752 130625 400000000 72

Decimal approximation:
1.672640187608830980543571261457548446309752987838044355571...

1.6726401876.... result very near to the value of the proton mass

Property:
13

i5s a transcendental number

+ r
1000 4|:|| : i

+
752 130625 400000000 2
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Alternate forms:
13 N2 V5 H1097x
1000

4~Df 1203409 + 640000 7°

—

1000 ¥Z ¥5 210977 +13 Y 1203409 + 640000 2

1000 4\DK 1203409 + 640000 »*

2 R 40/ :
Vr [mr::lr::l V2 V5 V1097 4+ 1212034094640 000x
2

1000 4%"' 1203 409 + 640000 »*

Alternative representations:

13 " [ 1 22 ] T
10 + —

i
10° Y l4x%10000° 4 274257
| :
13 | 4 1 14
e g 2 2
10°  \ ‘4. 27425° 4. 10000° (180°)
| :
13 ’ 1 22 Haa
— 4+ 10 + =
10° Y l4x*10000° 4. 274257
| .
13 | 4 1 -1/4
-ty 2" 2.
10°  \'4 274257 24.10000% ;(2)
| :
13 ’ 1 22 L
— 4+ 10 + =
10° Y l4«%10000° 4 27425°
| :
13 | 4 1 -1/4
-t g™ LI
10° Y '4 274257 4 10000% cos -1y

£(5) is the Riemann zeta function

1 3 . : -
cos (a1 is the inverse cosine function

Series representations:
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13 ‘ [ 1 7° ]-1-"4
10 i+ —

5 ik
10° Y l4x%10000° 4 274257

13 1

+
1000 & .
+
40f 752130 625 ﬁmnnnnnnu[ i‘;jli—-‘f‘lqk]z
+2

13 / [ 1 22 ]-1-"4
10 + —

T
10° Y l4x%10000° 4 27425°
13 1
+
1000 5 n
J 752 130 625 = 4.:_1:#1195—1—2*:1511'2*:_4 23.;.1+2k:| 2
400000000 [ %7 -
"1' Lt 142k T
13 1 2 e
S +1|:| + =
10° Y (47100007 4 274257
13 1
1000 [ . 1

40 752130 625 2 2

[(voo (_LWf_2 2 | 1 ]E
MDDGDDDD{ZH{ 4:r&|:1+4k+2+4k+3+4k]

Integral representations:

13 ‘[ 1 22 R
— +10 + =
10° Y \4x%10000° 4 27425°
13 1
+
1000 I .

- 3
40/ 752130 625 IMDDDDDDD{E”"—I dr]
1_“2 I}

13 /[ 1 2 ]-1-"4
+ 10 + i

10° Y (47100007 4 274257
13 1

+
1000 T :
40| 752130 625

2
6400 000000 [J.':Il\ 12 dr]
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| .
13 | 1 22 ]-1-'4

— 4 1III| +
10° Y l4x%10000° 4. 274257
13 1
+
1000 | 1 1
| 752130 625 N 2

40 1600000000 | [ —L—ar
“1’ v 1-¢2

Appendix I

We have the following interesting formula:
(((((1+ 2Pi*(((e*Pi/(In(1729+18)*In(729+18))*1/golden ratio)))))))) * 10"-27

Input:

m 1
l+2n|e —}
lagi1729+18)log(729+18) &

1|:|2'F

logixy is the natural logarithm

# iz the golden ratio

Exact result:
2 :':rE
o dew g
d log(T47) log(1747)
1000000000000 000000000000000

Decimal approximation:
1.6713807309818907681339467132218058053037242604411014... x 107%7

Alternate forms:
e

500000000000000 000000000000 ¢ log(747) log(1747) =
1

1000000 000000000000000D000 000

l: u'?—lll en?
TS O ) |
logi 747 log(1747)

1000000000000 000000000000000
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1
1000000000000 000000000000000 N

[

250000 000000000000000000000(1 + ﬁ} logi747)logi(1747)

Alternative representations:

+ 2men " 2 r:rE
log(1720418)log{T20418)) 4 d{loge{T4T) g {1747
1':'2? R 1,32?
2
2men 1 2em
- + o .
log(1720418)log(T20418)) & @ (log™ () lo gq | 747) logg{1747))
1':'2? = 1':'2?
.. (2n)en 14+ 2end
logi1720418) log(720418)) & s d -:Lilli—l'?46]Li1-:—'?46]:|
1|:|2? T 1[:'2?

loggix)is the base- b logarithm

Lipixiis the polylogarithm function

Series representations:
{2myen
+
(log(1729+18)log(720+18))d 1 §
1027 ~1000000000000000000 000000000

(e ;rz}!,."'l 500000000000000000000000000 ¢

o (-] o, ()
log(746) - 3" —"*— ||log(1746) -} %“"
k=1 k=1
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+ {2men
lag(1729418) 1o gl 729+ 18)) 1

= -
1027 1000000000 000000000 000000000

(e ;1-2}!,."{ [SDD 000000 000000000000 0D0D000 ¢

arg(747 — x ® (1) (74T —x)¢ 7
[EIN{E—}J-I- lﬂg[_‘r}—z

T el k
arg(1747 - x) % 1) (1747 - )f % _
[EIN{TJ-PIDE[I}—Z P forx =0
k=1
{2mlem
+
log(1720418) log{7204+18)) & _ 1 i

1027 1000000000 000000000 000000000

(e ;1-2}!,."" [SDD Q00000000000000000 000000 ¢

arg(747 — z 1 ® (1) (FAT — 2o )
[lag[an{E—MJ(IDE(—JHUE[ED}]—Z 2t
B

E.FT 0 L= k
arg(1747 -z 1 %1 (1747 —gg)< 5
luczg[z.;.]w{—g mJ[lag(—JHug[z.;.}]—Z bl
E.FT ZU k=1 k

argizis the complex argument

|x] iz the floor function

Integral representations:
+ 2mem
log(1720418)log{720418)) &

IDET

der®+2 11 ! dt, dt
B 8 JJJJ-:1+?'46-r13|¢1+1?46r2_1 R

1 000 000 D00 000 000 000 000 000000(1 + V5 ) [jf‘”;l dt| J;”“?;l dt
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+ {2miem
log(1720418) lag{720418)) 4

19

a4 [ [iee+y 74675 [(-5)° T(1 + $) ity 174675 T(=5)° T(1 + )
~l6en + [{ s (

—i 4y Iil-s)

—i aa+y

ds+
Il-s)

— ( i+ 74675 T(=5)° (1 + 5) ooty 17467 T{—s)° T(1 + 5) f
!.,'I 5 ( s (

—i a+y [(l-3s)

=i aa+y

[1 000000 000000000000000000 000 [l + 1.,"?]

[ “icody 74675 Ti—5)° T{1 + 5) ]
{ a5

=i ey r'(l-s)

Moty 174675 [(—s) (1 +5)
( ds
a4y r[l_-ﬂ'

ds|/f
rl-s) !

Iix)is the gamma function

The result of this equation is practically equal to the value of the formula:

My =2 X Tmp = 16714213 x 1072* gm

that is the holographic proton mass

The beauty of this formula is that there are e, r, ¢, 18,729 and 1729, i.e.:

e = Euler number = 2.71828...

m = 3.14159265...

¢ = golden ratio = 1.61803398...

18 = Lucas number

729 = 9° (Ramanujan cube)

1729 = 12° + 1 (Hardy-Ramanujan number)

With regard the Ramanujan continued fractions, in this paper, we have utilized the

following:

From:
http://www.bitman.name/math/article/102/109/

Frazioni continue
(Mauro Fiorentini)
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4 f’dl‘ _ L ~ 0.568300003 1
» e’ cosht I+ 1
12
1+ 3
2
1+ 52
1+ -
1+1+ 3
1+..
2
o[ L4 L ~ 05269391135
» €¥ sinh¢ 1 1
+ 13
1+ 3
2
3+ >
1+ 3
5+1+ 3
T+..

Rogers-Ramanujan continued fractions:

2z

e 5 e—Zﬂ'
\/—T :1+ iz = 10018674362
5 — €
o =9 =
1+ 7
€
1+
1+...
2z
eiﬁ e—27r\/§
=1+ = =~ 1.0000007913
\/g _ | e—4;: 5
5 ¢ + e—67r~/§
1+5\/,/((p—1) 453 —1 A
1+ ©
I+...

303



—1- - ~ (0.9568666373
(=15 —p+1 P —
1+ © n
e—ﬂ'
1+
1+..
e_ﬁ e—ﬂ'\/g
7 =1- e =~ 0.9991104684
> —p+l e
1+ 5% =1 e ™™
) l+—
6747“/3
1+
1+...
E=Z L ! ~2.0663656771
2 =(2n+1)! {4 1
2
1+
3
1+ 1
1+ ——
1+...

: | %erfc[g j ~0.6556795424

From the sum of the results of above continued fractions

1,0018674362 + 1,0000007913 + 0,9568666373 + 0,9991104684 + 2,0663656771 =
=6,0242110103 we obtain:
(6.0242110103/5)"e

Input interpretation:
[6.0242110 103 ]

5

Result:
1.659552568...

1.659552568.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...
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Alternative representation:
[6.D24211D 1030000 J" [5.D24211CI 1030000 Jﬂm‘-z?
5 - 5

iy 1
[0l 1

Series representations:

6.02421101030000 ¢ s

[ = ] — 1.20484220206000%k=0"
6.02421101030000 Lok ke
[ = ] — 1.20484220206000%k=0"
6.02421101030000 poo Lekiz)
( = J — 1.20484220206000' k0 &

n!is the factorial function

Integral representation:

J]w+}' [l{j”"—ﬁ 50 ds
[1+Z}E = Ebiznd tor (L) Beigy arnd |aro
[Emrr[—m ' o

Iixiis the gamma function

Beiz)is the real partof z

argiz) is the complex argument

|z is the absolute value of =

iizthe imaginary unit

13/10"3+(6.0242110103/5)"e

Input interpretation:
13 [5.024211ﬂ 103 ].-

+
10° 5
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Result:
1.672552568. ..

1.672552568.... result very near to the value of proton mass

Alternative representation:

13 [5.D242110103DDDDJ=' 13 [5.02421101030000sz3
10° 5 E

- 10°

Series representations:

13 6.02421101030000 v 13 o
b [ J +1.20484220206000%k=0 "

10° = - 1000
13 (6.02421101030000 ¢ e
od *[ } = +1.20484220206000%k=0 | 1#I/K!
10° 5 1000

| —1+k+..";'|ll-'z

+1.20484220206000' %0 &

13 [6.D24211D1D3DDDD]='
N 1000

10° 5

n!is the factorial function

-34/1073-7/10"3+(6.0242110103/5)"e

Input interpretation:
34 7 [5.0242110 103 ]-'

e
10® 108 5

Result:
1.618552568. ..

1.618552568...
This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Alternative representation:
34 7 [6.1324211(3 1030000 J!'

8 oy B
10° 107 E
34 7 [5.D24211O1D3DDDDJE=WJ
L W, s
10°  10° 5

Series representations:
34 7 [6.02421101030000]" 41
% _

100 10° 5 ~ 1000

+1.20484220206000%0 1/

34 7 6.02421101030000 ¢ 41 w00 (112 R
S +[ ] s +1.20484220206000%k=0"""""/

10°  10° 5 1000

34 7 6.02421101030000 ¢ 41 (oo, Slikiz)f
e - +[ ] — - +1.20484220206000' =0 & !

10*  10° 5 1000

n! is the factorial function
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