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Abstract

In this research thesis, we have analyzed further Ramanujan formulas and described
new possible mathematical connections with various parameters of Particle Physics

and Cosmology
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From:

RAMANUJAN’S UNPUBLISHED MANUSCRIPT ON THE PARTITION AND
TAU FUNCTIONS WITH PROOFS AND COMMENTARY
Bruce C. Berndt and Ken Ono

We have that (page 45):

(q;q)22 =1 — 19q + 152¢* — 627¢° + 1140q* + 988¢° — 90634°
+ 14212¢7 + 7410¢° — 44270q¢° + 22781¢'° + 381144""
+ 36176¢"2 — 1372569 — 154850q¢™* + 480605¢"'° + - --
For q =1, we obtain:

(1-19+152-627+1140+988-9063+14212+7410-44270+22781+38114+36176-137256-
154850+480605)

Input:

1-19+152-627 + 1140 + 988 - 9063 + 14212 + 7410 -
44270 +22781 + 38114 + 36 176 - 137256 - 154 850 + 480605

Result:
255494

255494

From the formula of the coefficients of the '5th order' mock theta function ¥, (q)
sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))

for n =404.1338, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(404.1338/15)) / (2*57(1/4)*sqrt(404.1338))

Input interpretation:

|
| 4041338
EXP[.FT \'II —15 ]

Ve x—F————
2v5 +v404,1338

#is the golden ratio



Result:
2.55404  « 10°

255494
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From:

(q:9)% =1 — 23q + 230¢° — 1265¢> + 3795¢" — 3519¢° — 16445¢°
+ 64285¢" — 64515¢° — 120175¢” 4 3547064 — 123763¢""
— 407560g'2 — 48530 + 817190¢'* + 14643414° + - -
For q =1, we obtain:

1-23+230-1265+3795-3519-16445+64285-64515-120175+354706-123763-407560-
48530+817190+1464341

Input:
1-23+230-1265+3795-3519-16445 + 64285 - 64515 -
120175 + 354706 - 123763 - 407560 - 48530 + 817190 + 1464 341

Result:

1918753
1918753

From the two results, we obtain:

(((1-234230-1265+3795-3519-16445+64285-64515-120175+354706-123763-
407560-48530+817190+1464341)/255494))))"1/4

Input:
(1-23+230-1265+3795-3519-16445 + 64285 -64515-120175 +

[255494
354706 - 123763 — 407560 - 48530 + 817190 + 14643411} (14
Result:

—
4| 1918753
‘HI 255494

Decimal approximation:
1.655425312490103995700782056787355389057278584659339282134...

1.65542531249..... 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:

V1018753 25549434
255 494

We have also:

1/10752[((((((((1-23+230-1265+3795-3519-16445+64285-64515-120175+354706-
123763-407560-48530+817190+1464341)/255494))))1/4)))-55/1072+2/10"4]

where 55 and 2 are Fibonacci numbers

Input:
1
l|:|52
[[ (1-23+230-1265+3795 -3510 - 16445 + 64 285 - 64515- 120 175 +
255 404
354706 - 123763 — 407560 — 48530 +
55 2
81?19Dﬂ-145434&1}ﬂ[lj4}—'——-+ ———]
10¢  10°
Result:

|I 1918753 2749
255 404 5000

4

10000000000000000000000000000000000000000000000000 000

Decimal approximation:
1.1056253124901039957007820567873553890572785846593392... x 1072

1.10562531...%10™ result practically equal to the value of Cosmological Constant
1.1056*10°° m™

Alternate forms:

2500 2554944 Y1918 753 - 351176 503
6387350000000 000000000000000000000 000000000000000 000000000000




—_—

|
4 1918753
255404

lDDDDDDGDDDDDDDDDDDDDDDDDDGQ&%&?DDDDDDDDDDDDDDDGDGDDD_

S0000000000000000000000000000000000000000000000000000000

|
2500 23_!'-4 {III 1918753 _2?49
127747

5000000000000000000000000000000000000000000DD000000 000000

Page 42
sl 5. 5,6 5. -61y12 5. 6118
S p(2sn + 24)q" =57 - 633 Voo 4 55 590 (010 )os | 57, 632(9 50 oo
e (4:4) (4:4) (45 4)
b, Gy24 5. 5430
:211} _._31[16qj{q qj;t‘ _._Erlﬂq.'i{q ‘-T};.—
(¢: ¢)=2 (:q)

25%63+575*52%0.5+5"7*63*0.5"2+5"10*6*0.5"3+5%12*0.5"4

Input:
25.63+5° ©52.05+5" +63-05°+5Y%.6.05°+52.05%

Result:
2.38063015625 = 107

2.38963015625*10’

Decimal form:
23896301.5625

23896301.5625 = 23896301

From the formula of the coefficients of the '5th order' mock theta function ¥, (q)

sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*57(1/4)*sqrt(n))

forn= 677
sqrt(golden ratio) * exp(Pi*sqrt(676.82/15)) / (2*5™(1/4)*sqrt(676.82)) +sqrt(729)

7



where 729 is 9° (see Ramanujan cubes)
Input interpretation:

| 676
cXp [.i"l' \l ?1 -582

|

&3
2 V5 + 676.82

# iz the golden ratio

Result:
2.38963... x 107

2.38963012324155021331885737708259164872588943549536869... x 107

2.38963012324155...%10’

Series representations:
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In((25%63+5°5%52%0.5+5/7%63%0.5/2+5°10%6*0.5"3+512%0.5"4))



Input:
log(25x 63 +5° x52%0.5+5” x63x0.5% +5'° x6x0.5° +52 x0.5%)

logix is the natural logarithm

Result:
16.98923...

16.98923... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Alternative representations:

log(25 - 63 +5° - 52-0.5+5 - 63.0.5°+50 . 6. 05% +52.05% =
log, {1575 + 26 x5° + 63 x0.5% x5° + 6 x0.57 x5 +0.5% x5%)

log(25 - 63 +5° - 52-0.5+5" - 63.0.5°+5.6.05%+52.05% =
log(a) log, (1575 +26 - 5° +63 - 0.5 .57 +6 - 0.5° .5 +0.5% .57

log(25x 63 +5° x52x0.5+5 x63x0.52 +5° x6x0.57 +52 x 0.5%) =
~Li1(~1574 - 26 «5° - 63 «0.5* x5” -6 x0.5% x5'° -0.5% x5%)

Series representations:

log(25 - 63+5°-52-05+5 6305 +5%.6.05°+57.05% =
@ s l.l_k f-lﬁ.';‘ﬂ';‘Zk

log(2.38963x 107 -

k=1 k

log(25 - 63 +5° - 52 0.5+5 - 63.05°+5"7 . 6. 05 +57 . 0.5%) =

arg(2.38963x 107 - x) @ (1% (2.38963x107 - x}* x™*
2im - +10g[x}—2‘ - for x
2 i k

log(25 <63 +5° x52x0.5+5 x63x0.5% + 59 x6x0.5% + 5% x 0.5%) =
larg[2.38963 x 107 —zg)

1
log[— ] +logizg) +

2 ity
arg(2.38963x 107 -z} & (-1 (2.38963x 107 — 70 |° z5F
- | logizo) - Z‘ -
2 i k

-

Integral representations:

10



log(25 - 63 +5° 52 0.5+5 - 63.0.5°+5" . 6.0.5% +52.05% =
['2.38963:&10? 1

W t

log(25 - 63 +5° 52 0.5+5 - 63.0.5°+5" . 605 +52.05% =
1 i sty P—IIS.';'SF'ZS r[—.S]l"2 [l +s5)
T [ d5 1ol |
2!}T-—jw+y r[l—j}

8* In((25*63+575*52*0.5+577*63*0.52+5°10*6*0.5°3+5"12*0.5/4))+Pi+1/golden
ratio

Input:
1

8log(25+63+5° »52-0.5+5" «63-0.5° +5"7 «60.5" +5" l:l.54}+ﬂ'+;

logixy is the natural logarithm

# iz the golden ratio

Result:
139.6735...

139.6735... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

1
8log(25 63 +5” 52 . 0.5+5 63 05°+5" 6.05°+5% 05%+r+- =
: ¢

m+8log,(1575+26 -5 +63 0.5 .57 +6. 05" 57 +05% 54~
g

8log(25 63+5° 52 05+5" 63 05°+5"% 6 05°+5% 05 J+m+—
g
’ fi]

m+8loga)log,(1575+26 - 5° +63 - 0.5 .57 +6 - 05° 59 +05% 57)+

o

1
8log(25 63+5° 52 0.5+5 63 05°+5" 6.05°+5% 05%+r+- =
' ¢

x—BLi;(-1574 - 26 x5° - 63 x0.5% x5 - 6 x0.5% x5'° - 0.5° 512]+;

11



Series representations:

1
8log(25 63+5° 52 0.5+5 63 05°+5" 6.05°+5% 05%+r+- =
' ¢

1 : @ (1) g 169892k
Z 8 log(2.38963x107)-8 %
5 +T+ g[ } % k

8log(25 63+5° 52 0.5+5 63 05°+5" . 6.05°+5"7 CI.54]+;T+;

arg(2.38963x 107 - x)
—+m+16inm - | + 8 log(x) -
& 2

(-1)* (2.38963x 107 - x|* x7*

gy for x < 0
2 P

1
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g

: ¢
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Integral representations:

1
8log(25  63+5° .52 05+5  63.05°+5" 6.05°452 05%+r+= =
g
: b

—+m7+8

1 f‘E.BS?&BxlD? 1
W1 t

1
8log(25 63+5° 52 0.5+5 63 05°+5" . 6.05°+5"7 CI.54]+;T+;

1 4 rioty e 109925 12 (1 4 5)
—+m+ — ds ftor -1 0
] I ooy r(l-s)

8* In((25*63+575*52*0.5+577*63*0.5°2+5°10*6*0.5"3+5"12*0.5/4))-11+1/golden
ratio

where 11 is a Lucas number
Input:

1
8log(25-63+5° ~52.0.5+5" «63-05° +5" .6.05% +5" 0.5“}-11+;

12



logix is the natural logarithm

# iz the golden ratio

Result:
125.5319...

125.5319... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representations:

1
8log(25 - 63+5° 52 0.5+5 ~63.-052+57 . 6.05% +5" D.54]—11+;

1
-11 +81log,(1575 +26 -5 +63 - 0.5° .5" +6 - 0.5° - 5% 4+ 0.5* .5%)4 -
T

1
8log(25 - 63+5° 52 0.5+5 63052 +5"7.6.05%+5"% 0.5“]-11+;

1
~11 + 8 log(a) log, (1575 +26 -5° +63 - 0.5° 57 +6 0.5 5 +0.5% 5%+ =
T

1
8log(25 - 63+5° 52 0.5+5 ~63.-052+57 . 6.05% +5" D.54]—11+;=
1

-11-8Liy(-1574-26 - 5° -63 - 0.5 5" -6 .05 . 5"°-05% 574+ -
.

Series representations:

1
8log(25 63 +5” 52 05+5 63 05°+5" 6. 05°+5% 05%)-11+-
' ¢
1 \}_l‘ [_ l}k f—lﬁl.pﬂpzk
~11+ - +81log{2.38963x 107} - 8
-+ 8log -8 )

k=1 .

1

8log(25 63+5° 52 05+5 63 05°+5% 6 05°4+52 05%-11+-
g

: ¢

1 arg(2.38963 x 107 - x)
_ll+—+151}rl 8l - | + 8 logix) -

I 2m
© (-1) (2.38963x 107 — x}* x*

82‘ i fol 0

k=1

13



8log(25 - 63+5° - 52-05+5 ~63-052+57.6.05%+57.05%-11+

| =

arg(2.38963x 107 - zg)
2
d larg[2.38953 %107 - zg)
2

1
-11+-+8
&

1

lug{— J + 8 logizg) +
2g

@ (-1 (2.38963x 107 — 20 ) 55

logizg) - 8
EiZn kz_‘l i

Integral representations:

7 1
8log(25- 63 +5° 52 0.5+5 - 63.-05%+57 . 6.05%+5Y n:l.5“]-11+;

1 *2.38063x107 1
g f =
i) 1 t

1

8log(25 63+5° 52 05+5 63 05°+5% 6 05°4+52 05%-11+-
g

: ¢

1 A4 picosy f—16.98'§‘25 r[_S}E r(l+s5)
-11+-+— ds
¢ im Joaty ril-s)

1/2((((25*63+575*52*0.5+5"7*63*0.5"2+5"10*6*0.5/3+5712*0.5"4))"1/3-29-3))-
golden ratio™2

Input:
3
(\fzs 63+5° x52x05+5 «63x05°+59 «6x0.5% +52% .05 -29-3}-&

1
2
# iz the golden ratio

Result:
125.399...

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

Alternative representations:

14



gl
N 25 6345° x52%05+5 x53%0.5% +5%° x6x0.5% +52 x0.5% -29-3}-&:

B |
—

B3| =

3
[-32+~f15?5+25 5°4+63 05° 57 +6 05 5°%,.05% 512]-

(2 sin(54 °))°

1 3/
5(1!25 63 +5° x52%054+5 %x63x0.5% +5%° «6x0.5" +52 «p5* -29-3J_¢2:
—(-2 cos(216 7)) +

1 3

5[-32+v“15?5+25 5°+63.05° 57+6 05° 59Y4+05° 512]

E;
(14“25 63 +5° x52%054+5 %x63x0.5% +5%° «6x0.5" +52 «p5* -29-3J_¢2:

Ba |

1 2
5(-32+~/15?5+25 5° + 63 x0.5% %57 + 6 x0.5 x5 + 0.5% x5 ]-
(-2 sin(666 =)

Now, we have that:

Now

a1 i {qaqﬁjg., - = i i nin+1)/2y &5, 54 i

(21.2) W—Zt—l} (2n+1)q (g% 4°)% +5
resion =0

p(199) is the coefficient of ¢” in (21.2).

p(199) =52 - 63 - 12195 + 52 - 52- 60541 + 57 - 63 - 66862 + 517 - 6 - 20575 + 512 . 6448
=3646072432125.

52 % 63 * 12195 + 572 * 52 * 60541 + 577 * 63 * 66862 + 570 * 6 * 29575 + 5712
* 6448 = 3646072432125

(572 * 63 * 12195) + (52 * 52 * 60541) + (577 * 63 * 66862) + (5710 * 6 * 29575)
+ (5712 * 6448)

Input:
5% .63-12195+5° 5260541 +5" ~63-66862+5" 629575 +5'% . 6448

Result:
3636313222925

15



3.636313222025 « 102

We note that:

((((372 * 63 * 12195) + (5°2 * 52 * 60541) + (57 * 63 * 66862) + (510 * 6 *
29575) + (5712 * 6448))))*196884*744

Where 196884 and 744 re fundamental numbers of the following j-invariant

§(1) = ¢ + 744 + 196884q + 214937604> + 864299970 + 202458562564" + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers.)

Input:

(5% 6312195 +5° «52 60541 +5  «63 66862 +5'" « 629575 +5' « 6448)
196 884 - 744

Result:
532653328081 280 080 800

Scientific notation:
5.326533280812800808 » 10°°

5.326533280812800808 * 10 result very near to the value of the following
expression previously analyzed:

a2 ag Xp(r)

plr) = .
g 87G d—1
1 2.7481463494283 - 10"?
8r-6.67430 1071 3

5.46101... x 10%°
5.46101...¥10%

We have also:

16



(55+5)* In((((572 * 63 * 12195) + (572 * 52 * 60541) + (577 * 63 * 66862) + (510 *
6 *29575) + (512 * 6448))))-7+1/golden ratio

Where 7 is a Lucas number

Input:
(55 +5) log(5” ~ 63 12195 +5° ~ 52 - 60541 +

1
57« 6366862 +5" «6+29575 +5' 5443]-?\»;

log(x) is the natural logarithm

# iz the golden ratio

Exact result:
1
; -7 +601log(3636313222025)

Decimal approximation:
1728.937519995893117883939542802148173745154501474787164794....

1728.937519....

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:
1

-7+ — +60log(3636313222925) s a transcendental number
i

Alternate forms:

1
. 7 + 120 log(5) + 60 log(145 452528 917)

1, — ..
= [«,f 5 - 15+ 60 log(3 636 313222 925)

-7+ —— +60log(3636313222925)

1+¥5

Alternative representations:

17



(55 +5)log(5” 63 12195+5% 52 60541+
57 .63 66862+5' 629575 +5'% . 6448) -7 +

ol

. 1
-7 +601log,(3916417 5% +4212306 5 +177450 5" + 6448 512}+;

(55 +5)log(5” 63 12195+5% 52 60541+
1
57 63 66862+5" 6 295754+5% 5448}—'?+;:

-7 +60 log(a) log, (3916417 - 5 + 4212306 - 57 + 177450 5" + 6448  5'%)+

(55 +5)log(5° 63 12195+5° 52 60541+
1
57 .63 -66862+5" 6 29575 + 52 6448}—'?+;=
~7-60Li;{1-3916417 5° -4212306 5 -177450 5'° -6448 5%+

Series representations:

(55 +5)log(5° - 63 12195 +5° 52 60541 +
57 63 -66862+5" 629575 +5' . 6448) -7 +

g

T

T (| WU

o L 3636313222004 }
k

1

-7+ —+601log(3636313222024)-60
fi

k=1

(55 +5)log(5* 63 12195+5° 52 60541+
57 63 66862+5"° 6. 29575+57  6448)-7 +

arg(3636313 2229025 -x)
2

T | =

1
—?+;+12|:|1}T + 60 logix) -

(-1)F (3636313222925 — x)* x*

k=1

(55 +5)log(5° - 63 12195 +5° 52 60541 +
57 .63 -66862+5" 629575 +5'2 . 6448) -7 +

1 (3636313222025 - 1
i, Z T : ED}J 10g[—]+ 60 logizg) +
T

Zp
arg(3636313222025 — 5
En:ll L g D}chg[zu}—
T

(-1 (3636313222925 - z)* z5¢
k

|~

60

[~1=

k=1

18



Integral representations:

(55 +5)log(5* 63 12195+5° 52 60541+5 63 66862+5"" 6 29575+

1 1 3636313222925 1
52 5448]-?+—=-?+—+5D[ = dt
i i o 1 t

(55 +5)log(5° 63 12195+5° 52 60541+

1
57 63 66862+5" 6 2957545 5443]-?+;=
1 30i piwy3636313222924°°ri-5)° (1 +5)

-7+ - - ds tol
fiv] o Jojeady r[l—.ﬁ}

We have that:

[where (Z) denotes the Legendre symbol]

7 By 5 D
’ _— biss U T ’ 1+qn
. 3 ?: Tya3 48 E[q g }}o — E n
(% 9)0(95 9 o + 84—~ 2 (7)‘f d—q)?

n=1
Forn=1and q=¢>"=0.0018674427317, we obtain:

0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)"3

Input interpretation:
1+0.0018674427317
0.0018674427317

i1-0.0018674427317)°

Result:
0.001881450907988153918687996822638523530861039801575626746. ..

0.001881450907988....
1+(((0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)"3)))
Input interpretation:

1+0.0018674427317
(1-0.0018674427317)°

1+0.0018674427317

Result:
1.001881450907988153918687996822638523530861030801575626746. ..
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1.00188145090798..... result practically equal to the following Rogers-Ramanujan
continued fraction:

2z

e S e 2"
\/_T=1+ vy z10018674362
5 — 5
A4 =
1+1+ oo
1+...

1/(((0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)*3)))+16

Input interpretation:
+16

0.0018674427317 1+0.00 18674427317
. (1-0.00 185-'.-’44.'2'.?31'.?]3

Result:
547 5046907794407760817850117840602469241136302765831254155. ..

547.50469..... result practically equal to the rest mass of Eta meson 547.853

For n = 3, we obtain:
-1*0.0018674427317"3 * (1+0.0018674427317"3) / (((1-0.0018674427317"3)"3))

Input interpretation:
1+0.0018674427317°

~0.0018674427317°
(1-0.0018674427317°)

Result:
-6.512412305642371337497307682046322438129818287471539... = 1077

-6.5124123056423...%10”

In((-(-1*0.001867442731773 * (1+0.0018674427317°3) / (((1-
0.0018674427317°3)"3)))))

Input interpretation:

-1ag[—[-0 0018674427317 x L+ 0:0018674427317° ]]

(1-0.0018674427317°)
20



Result:
18.8495558055...

18.84955... result very near to the black hole entropy 18.7328

Alternative representations:
: [ ~(0.00186744273170000° [l+D.Dﬂ186?442?31?00003}}]
—log|- -

(1-0.00186744273170000° )
[D.DD186?442'.?3 170000% (1 + D.DDIEE?ME?BI?DGDGE}]
—1l0¥,.

(1-0.00186744273170000% )

: [ ~(0.00186744273170000° [l+D.DD185?442?31?DDDD3}}]

(1-0.00186744273170000%)
0.00186744273170000° (1 + D.DDlSﬁ?ME?Sl?DDDDE}]

(1-0.00186744273170000%

—lng[a}lcgﬂ[

[ —(0.00186744273170000° (1 + 0.00186744273 1?00003}}]

(1-0.00186744273170000° )
E [ 0.00186744273170000% (1 + D.00135?442?31?DDDD3}]
iy

(1-0.00186744273170000% )

Series representations:
[ -(0.00186744273170000% |1 + D.DG135?442?31?D0D03}}]
LA ﬂg - =

(1-0.00186744273170000%)
& (-1)F (-0.9999999934875876943576)°

2 k

k=1

== . + WU
; 0.00186744273170000% (1 + 0.00186744273170000°% |
-— Gg _— =
(1-0.001867442731700007 )

arg(6.5124123056424 x 10 - x)
R e - | = log(x) +
2
= (-1 (6.5124123056424 x 107 — x|* x™*
k=1 k

21
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: [ ~(0.00186744273170000% (1 + 0.00186744273 1?00003]]]
i ﬂg - =
(1-0.00186744273170000% )
arg(6.5124123056424 %10 - 5 1
- lcg[ — ] -
E.FT ZD
arg(6.5124123056424 x 10 - zg
2x
= (-1)F (6.5124123056424 x 10~ - 5, |° 25

2. k

k=1

logizg) - logizg) +

Integral representation:
1 [ —(0.00186744273170000% (1 + 0.00186744273170000%))
= Dg - =

(1-0.00186744273170000% )

*6.5124123056424x10° 1
—j EﬁH‘

1

7 * (((-In((-(-1¥0.0018674427317/3 * (1+0.0018674427317°3) / (((1-
0.0018674427317°3)"3))))))))+11-Pi

where 7 and 11 are Lucas numbers

Input interpretation:

, 1+0.0018674427317°
~log|-|-0.0018674427317 +11-m

7
(1-0.0018674427317°f

logix is the natural logarithm

Result:
139.805298615...

139.805298615... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternative representations:
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~0.00186744273170000° (1 + 0.00186744273170000%)
7(-1)log|- i1l —n=
(1-0.00186744273170000%)

" 7 [D.DDIS&?ME?SI?DDDDE (1+ G.DDlEE?ME?Bl?DDDDE}]
-m—7log,

: (1-0.00186744273170000° )
~0.001867442731700007 (1 + 0.00186744273170000%)
7(-1)log|- - |+11-n=
(1-0.00186744273170000%)

0.00186744273170000° (1+0.00186744273 l?DDDDE}]

11 -7 -7 logia) log [
E (1-0.00186744273170000° )

~0.00186744273170000° (1 + 0.00186744273170000%)
?[—1}103’— - |+ - =
(1-0.00186744273170000%)

: 0.00186744273170000% (1 + 0.00186744273170000%)
11 -7+ 7Lyl - -
(1-0.00186744273170000° )

Series representations:

o 55 [ ~0.00186744273170000% (1 + G.DDlEE?ME?Bl?DDDDg}]
(—1}ylog| - - |+ -T =
(1-0.00186744273170000% )
&, (-1)* (-0.9999999934875876943576)"
11-n+7 =
k=1
s T3 [ ~0.00186744273170000% (1 + G.DDIEETMETSITDDDDE}] .
(— 1} log|- + —-T=
(1-0.00186744273170000%)
arg(6.5124123056424 %107 — x|
11-7-14in - | - 7 logix) +

2
@ (-1)F (6.5124123056424 x 10~ — x|f x*

7y 3 for x < 0

k=1

-0.00186744273170000° (1+ CI.DDIEETMETBITDDDDE}]
+11-m

(1-0.001867442731700007%)
arg(6.5124123056424 x 10™° - zp) : ( 1]
og| — |-
20

2
arg(6.5124123056424 « 107° )

?lag[z.:.}—?[ '
2

& (-1)* (6.5124123056424 x 10™° — 70 )* 7

¥ P

k=1

?[—l}lag[—

11—;r—'?[

logizg) +

Integral representation:
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-0.00186744273170000% (1 + 0.001867442731700007)
7(-1)log|- |+1l-n=
(1-0.00186744273170000%)

(‘6.5124123!356424:-;10‘9 1

11-x-7
J1

Now, we have that:

n

i 1+
—79(;0)% (475 43 + 8( Vﬁ'i*“—"}‘fﬂ J‘QZ( )a %

For n =1 and n = 3, we obtain:
49*%(0.0018674427317 * (1+0.0018674427317) / (((1-0.0018674427317)"3)))

Input interpretation:

1+0.0018674427317
49 0.0018674427317 ]
(1-0.0018674427317%

Result:
0.092191094491419542015711844309287653012190950277205710579...

0.0921910944914....

From which:

(((49*(0.0018674427317 * (1+0.0018674427317) / (((1-
0.0018674427317)"3))))))*1/256

Input interpretation:
|

25‘:|| 40 [D.DD 18674427317

1+0.0018674427317 ]
(1-0.0018674427317)

Result:
0.9907311460028...

0.9907311460028... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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NS o V3

=1- = (0.9991104684
J5 —p+1 1 e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

1/2 log base 0.9907311460028(((((49*(0.0018674427317 * (1+0.0018674427317) /
(((1-0.0018674427317)*3))))))))-Pi+1/golden ratio

Input interpretation:

1

1+0.0018674427317
5 ].Dgu_ggj?gll_q,muzg 49 DDD].SE?ME?BI? ] s

(1-0.0018674427317)

1

s

&
loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.47644134. ..

125.47644134... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representation:
1 [49 (0.00186744273170000 (1 + 0.00186744273170000)

— log 7311460
AR SRS (1 -0.00186744273170000)°

2

0.0916755736287528
1 1 lng[D.WSIB.ZSE?ZISSBDDDDB }
A+ —=-m+ — +
@ ¢ 21og(0.99073114600280000)

Series representations:
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1 [49 (0.00186744273170000 (1 + G.DDIBE?‘ME?31?DDDDH]

- log &0
AR AR (1 -0.00186744273170000)°

2
F -1/ [-0.00 78080055085 805
k=1 I

1
¢ | 21og(0.99073114600280000)

i [49 (0.00186744273170000 (1 + G.DD135?442?31?DDDDH]
o 10Bo.con7311460 -
S (1-0.00186744273170000)°
1

2
1
T+ ; = ; -m—-53.6941014122181 log(0.0921910944914195) -

1 —
g log(0.09219109440914195) 2‘ (-0.00926885399720000)° Gik)
k=0

1/2 log base 0.9907311460028(((((49*(0.0018674427317 * (1+0.0018674427317) /
(((1-0.0018674427317)*3))))))))+1 1+1/golden ratio

Where 11 is a Lucas number

Input interpretation:

1
[49 [CI.CID 18674427317

1+0.0018674427317
5 logn con7311460028 ]

11 .
y
(1-0.0018674427317) ¢

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.61803399...

139.61803399... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:
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1 [49 (0.00186744273170000 (1 + G.DDlBﬁ?ME?Bl?DDDDH]
+

= logn eon7a11460
g - eOPRELAReN0 (1 — 0.00186744273170000)°
0.0916755736287528

ll+E AT E+ g[n.wswzss?zﬁsznnunﬂ
¢ 21og(0.99073114600280000)

Series representations:
1 [49 (0.00186744273170000 (1 + G.DDIB&?ME?BI?DDDDH]
+

= logn oo073114600280000

2 (1-0.00186744273170000)°
o 1-1)F (-0.90780800550 85805
1 1 Zia .
11+- =11+ — -

i ¢ 2logi0.99073114600280000)
1 [49 (0.00186744273170000 (1 + G.DDIEE?ME?BI?DDDDH]
= 1080.ee07 &0 +
g hn AR (1 - 0.00186744273170000)°

1 1
11+ - =11+ - -53.6041014122181 log(0.0921910944914195) -
] @

1 =
= log(0.0921910944914195) L (-0.00926885399720000)° Gik)
k=0

49%(-1%0.0018674427317/3 * (14+0.0018674427317°3) / ((1-
0.0018674427317/3)"3)))

Input interpretation:
1 +0.0018674427317°

(1-0.0018674427317°

49|-0.0018674427317°

Result:
~3.1910820207647610553736807642026979046836 10960861054 « 1077

-3.19108202976476...%107

In(((-49*(-1*%0.00186744273 1773 * (1+0.0018674427317°3) / (((1-
0.0018674427317/3)"3))))))+golden ratio

Input interpretation:

~log

; 1+0.0018674427317°
-491-0.0018674427317 +

(1-0.0018674427317°)?
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logix is the natural logarithm

# iz the golden ratio

Result:
16.5757695861...

16.57576... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Alternative representations:
1 [ 49 (-1)(0.00186744273170000° (1 + G.DDIEEFMETEITDDDDE}}]
—log|- +a

(1-0.00186744273170000°%
49 . 0.00186744273170000° (1 + D.DDlEE?ME?Bl?DDDDE}]

(1-0.00186744273170000°

b - 193.-[

1 [ 49 (~1)(0.00186744273170000° (1 +D.DDlEﬁ?442?31?GGGD3}}]
—log| - + @ =

(1-0.00186744273170000%)
49 - 0.00186744273170000° (1 +0.00 186'?442'?31'.?[)[)[)[)3}]

(1-0.00186744273170000%)

¢ — logia) lagﬂ[

: [ 49 (-1)(0.00186744273170000°% (1 + G.DD185?442?31?DDDD3}}]
~log|- +

(1-0.00186744273170000°%
49 . 0.00186744273170000° (1 + D.DDlSﬁ?ME?Sl?DDDDE}]

(1-0.00186744273170000%)

¢+Li1[l—

Series representations:
1 [ 49 (-1)(0.00186744273170000° (1 +ﬂ.00185?442?31?00003}}]
—log| - ~ |+¢

(1-0.00186744273170000% )

4 = (-1)* (-0.999999680891797023524/"
5
k
k

=1

—lag[— 49 (-1)(0.001867442731700007 (1 + ﬂ.00185?442?31?00003}}] T
(1-0.00186744273170000°%)
arg(3.19108202976476 x 107" - x)
2
& (1) (3.19108202976476 x 1077 — xJf x*

h . for x < 0

k=1

d-2im - logix) +
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[ 49 (-1)(0.00186744273170000° (1 + 0.00186744273170000% )
. Gg e + ¢l =

(1-0.00186744273170000% )
arg(3.19108202976476 x 107 -z} : [ 1 ]
ogl — |-
]

2
arg(3.19108202976476 x 1077 - zq}
2
@ (-1)% (3.19108202976476 x 1077 — 2 | z5*

2 c

k=1

logizg) - logizg) +

Integral representation:
[ 49 (-1)(0.00186744273170000° (1 + 0.00186744273170000% )
= Dg e
(1-0.00186744273170000°
*3.10108202076476x1077 1
i | -
<1 t

+=

11 (-In(((-49*(-1*0.0018674427317°3 * (1+0.0018674427317°3) / (((1-
0.0018674427317/3)"3)))))))-29+4

Where 11, 29 and 4 are Lucas numbers

Input interpretation:

ll[—lng

1+0.0018674427317°
-20+4
(1-0.0018674427317%)

-49 [—CI.DD 18674427317°

logix is the natural logarithm

Result:
139.535091571...

139.535091571... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternative representations:

49(-0.00186744273170000° (1 + 0.00186744273170000% )]
11(-1)log|- - |-29+4 =
(1-0.001867442731700007
— [49 0.00186744273170000% (1 + 0.00135?442?31?00003]]
—23 - O,
' (1-0.00186744273170000% )

29



49[-D.0D185?442?31?D0D03[1+D.D0185?442?31?0D0D3]}] .
= -+ =

(1-0.00186744273170000°
49 - 0.00186744273170000% (1 + D.DDlSﬁ?ME?Sl?DDDDE‘}]

(1-0.00186744273170000° )

11(-1) lag[—

_95_-11 lc:g[ﬂ}lﬂga[

49[-0.0&18&?442?31?&0003[1+D.D0185?442?31?00003]}] i
_904+4-

(1-0.001867442731700007
49 0.00135?442?31?DDDD3[1+D.D0135?442?31?DDDD3}]

(1-0.00186744273170000%

11(-1) lag[—

-25+11 Lil[l -

Series representations:
49 (-0.00186744273170000% (1 + D.DD185?442?31?GDDG3]}] s,
(1-0.00186744273170000%
&, (-1)¥ (-0.999999680891797023524)*
k

11(-1) lng[—

-25+11
k=1

49[-0.00185?442?31?00003[1+D.00185?442?31?DD003]}] 5
— -+ =

(1-0.001867442731700007
arg(3.19108202976476 x 1077 - x|
-25-22ir - | =11 logix) +
2
Rl 1)* (3.19108202976476 x 107 - xJ* x™*

ke

11(-1) lag[—

k=1

49[-0.0&18&?442?31?&0003[1+D.D0185?442?31?00003]}] 5
_29+4=

(1-0.00186744273170000%
arg(3.19108202976476 x 1077 - zp) : [1]
ogl — |-
2g

2

arg(3.19108202976476 x 1077 - zg)
11 log(zg) - 11 = '
r

.- (-1)% (3.19108202976476 x 1077 — z0)* 2
2 k

=1

11(-1) lag[—

-25-11

logizg) +

Integral representation:

49 (-0.00186744273170000° (1 +0.00186744273170000%))
11(-1)log|- —[-29+4 =
(1-0.001867442731700007

*3,19108202976476x10~7 1
-25-11 J =

dt
1
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11 (-In(((-49*(-1*0.0018674427317°3 * (1+0.0018674427317°3) / (((1-
0.0018674427317/3)"3)))))))-29-7-Pi

Where 11, 29 and 7 are Lucas numbers

Input interpretation:

1+0.0018674427317°
-29-T—n

11 [- 10g[—49 [—D.IIJIIJ 18674427317°
(1-0.0018674427317°)

log(x) is the natural logarithm

Result:
125.393498018. ..

125.393498918.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representations:
49 (-0.00186744273170000° (1 + D.DD185?442?31?DDDD3]]] S

(1-0.00186744273170000% )
49 0.001867442731700007 (1 + n.00185?442?31?00003}]

(1-0.00186744273170000° )

11¢-1) lc:g[—

m=-36-7-11 lng:.[

49 (-0.00186744273170000° (1 + D.DDlSE?ME?Bl?DDDDB]]]

11¢-1) lng[—
(1-0.00186744273170000°%

Eg—?—}T:

49 0.00186744273170000° (1+ 0.00186?442?31?00003]]

-36 —-r - 11 logia) log, [
: (1-0.00186744273170000° )

49 (-0.00186744273170000° (1 + D.Dnlsﬁ?mz?al?mm?]]]

11(-1) lag[—
(1-0.001867442731700007 )

20-T-—mr=

49  0.00186744273170000° (1+ 0.00186?442?31?00003]]

—36-m+11 T_.il[l -
(1-0.00186744273170000° )

Series representations:
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T [ 49[-&.&&185?442?31?&&&&3[1+D.m135?442?31?mm3]}]
(-1)log|- -

(1-0.00186744273170000% )

& (-1F -0, 680891797023524)F
29-7xe-g6ws1L 3 T 999999k 9179 }

k=1

T [ 49 [—D.GGlEﬁ?ME?Sl?GDGGE[1+D.GG186?442?31?GDGG3]}]
(—1)log|- = |=

(1-0.00186744273170000%)

arg(3.19108202976476x 107" - x|
29 -7 -a=-36-1-22in -

2
@ (-1)%(3.19108202976476 x 1077 - x|* x7*
11logix) + 11 )’ '
k
k=1
L [ 49 [—D.DDlEE?ME?Bl?DDDDE[1+D.DDlEE?ME?Sl?UGDDB]}]
(—1)ylog|- — | =
(1-0.00186744273170000%)

arg(3.19108202976476 x 1077 - zp) 1
20-7-n=-36-n-11 - lng[—]—
2o Zn
arg(3.19108202976476 x 1077 - zg)
11 logizg) - 11 - | log(ao) +
2m
L (-1)* (3.19108202976476 x 107 — 7 ) z*

k=1 k

Integral representation:

A [ 49 (-0.00186744273170000° (1 + 0.001867442731700007))
(—1}log|- =
(1-0.00186744273170000%)

"3, 1910820297647 6= ID_? 1
29—?—;1':—3!5—}1’—111 E
1

Now, we have that:

o9 ?ngn
1-264) < = =QR,
n=1

o0

11 n
691 + 65520 ) 4
n=1

. o =H41Q7 + 250,

For q =0.0018674427317, we obtain:

1-264 sum (((n"9*0.0018674427317"n)/(1-0.0018674427317 n))), n=1 to infinity
32



Input interpretation:
&, n° «0.0018674427317"

1-264 %
Hé 1-0.0018674427317"

Result:
6.50804 % 10712

6.59894*107!?

((((1-264 sum (((n"9*0.0018674427317"n)/(1-0.0018674427317"n))), n=1 to
infinity)))) = xy

Input interpretation:
& n® < 0.0018674427317"

1-264 %
L 1-0.0018674427317"

n=1

=X¥

Result:
6.59894x 1072 =x y

Geometric figure:

pair of intersecting lines
Implicit plot:
..I.

B.%10 '5§ \

4. %1078 | \
2. %1075 | \

% = T . = X
-ia-.-u_m_.fm = {2, x 1@ 1@ 107"

1075 |

——

421975

[P I[]III":'
V|

Alternate form:
6.59894x107 % —xy =0

Solution:
£.59894 % 1012

X

Solution for the variable y:

x+#0, ¥=
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6.59894 1012

X

J."E

x(((6.59894x107-12)/x))

Input interpretation:
6.59894 10"

X

X

Result:
6.50804 %1071 |

6.59894*107!?

691+65520 sum (((n*11*0.0018674427317"n)/(1-0.0018674427317"n))), n=1 to
infinity

Input interpretation:
* n'l.0.0018674427317"

691 + 65520 %'
f HZ; 1-0.0018674427317"

Result:
1360.54

1360.54

((((691+65520 sum (((n*11*0.0018674427317"n)/(1-0.0018674427317"n))), n=1 to
infinity)))) = 441x"3+250y"2

Input interpretation:
* n'l0.0018674427317"

601+ 65520 %' =441 x* + 250
f HZ; 1-0.0018674427317" +250°

Result:
1360.54 = 441 x° + 250 y*

Implicit plot:
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L

=15-10-058 | 05 1.0 |I.:l

S

/

Alternate forms:
x° +0.566893 y* = 3.08512

~441 x* - 250 y* +1360.54 = 0

Solutions:
¥ = -0.000245494 y 90299946 - 29269517 x°

¥ ~ 0.000245494 v/ 90299946 — 20260517 x*

Solutions for the variable y:

¥ = ~0.0000206694 v 12738382226 - 4128 975837 x°

¥ o= 0.0000206694 v 12738382226 — 4128975837 x°

Implicit derivatives:
adx(y) S00 y

dy  1323%°

ay(x) 1323 x*

ax 500y
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((((691+65520 sum (((n*11*0.0018674427317n)/(1-0.00186744273177n))), n=1 to
infinity)))) = 441x/3+250(-0.000245494 sqrt(90299946 - 29269517 x*3))*2

Input interpretation:
® n'!0.0018674427317"

691 + 65520 %
f Z; 1-0.0018674427317"

f 2
441 x* + 250 [-D.000245494 V 00200046 - 20260517 ° J

Result:
1360.54 = 441 x° + 0.0000150668 (90299 946 — 20269517 x|

Alternate forms:
1360.54 = 0.00127999 x* + 1360.53

0.00394893 — 0.00127999 x° = 0
1360.54 = 0.00127999 (x + 102.055) [x2 —102.055 x + 10 415.2]

Real solution:
x = 1.45576

1.45576

Complex solutions:
x =-0.727881 - 1.26073 ;

x=-0.727881 + 1.26073

441*1.45576"3+250(-0.000245494 sqrt(90299946 - 29269517*1.4557673))"2

Input interpretation:
f 2
441 :1.45576° + 250 [-D.Dm245494 V 90299946 — 20269517 - 1.45576 ]

Result:
1360.537523913055641723255512284672

1360.5375239...

Thence, we have that:

((6.59894e-12)) + (((441*1.45576°3+250(-0.000245494 sqrt(90299946 -
29269517*1.45576"3))"2)))
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Input interpretation:
6.50894  107% +

r 2
[441 1.45576° + 250 [-G.DD0245494 v 90299946 - 20269517 - 1.45576° J ]

Result:
1360.537523913062240663255512284672

1360.5375239

((6.59894e-12)) + (((441*1.45576"3+250(-0.000245494 sqrt(90299946 -
29269517*1.45576"3))*2))) + 8Pi + golden ratio

Input interpretation:
6.59894 . 107" +

T 2
[441 1.45576° + 250 [—D.DD0245494 90299946 — 20269517 - 1.45576° J ]+

Br+o

# iz the golden ratio

Result:
1387.288290130530481419161246185273661191297664374806600429. ..

1387.28829..... result practically equal to the rest mass of Sigma baryon 1387.2

We have also that:

L((6.59894¢-12))/(((441%1.45576/3+250(-0.000245494 sqrt(90299946 -
29269517*1.45576"3))"2))) * (89+golden ratio)

Where 89 is a Fibonacci number

Input interpretation:
6.59894 10

441 . 1.45576% + 250 [4.0&&245494 u" 00290046 - 20269517 - 1.45576° ]2

(89 +d)

# iz the golden ratio

Result:
-4.39520... x 10712

-4.39520...%107"

That is connected with:
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dlog pg(r)

.lerilﬂ) —
: dlogr
oo a ay pp(r)
(r) — (4—F |’r“) :
Pp(r) ( TBY ) S
4 + 4 1og(0.367879) 1 0.367879

410g({1.94973 10} 8x-6.67430 107'" 1.94973 10"

logix is the natural logarithm

-4 40806, % 10713
-4.40806...*10"

And:

(((441%1.45576"3+250(-0.000245494 sqrt(90299946 - 29269517*1.45576"3))"2)))
*1/((6.59894e-12)) * 1729*728* (1/2+golden ratio)

Where 1729 and 728 are Ramanujan cubes

Input interpretation:
I 2
[441 1.45576° + 250 [—D.DDDE45494‘J' 90299946 — 29269517 - 1.45576° ] ]

1
1729 . 728 [5 +¢}

6.590894 . 10712

# iz the golden ratio

Result:
5.49662... % 10%°

5.49662...%10%

That is connected with:

2 ag Xp(r)

2p(r) =< -
s 8rG d—1
1 2.7481463494283 - 10%?
87 6.67430 107U 3
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5.46101... » 10%°
5.46101...%10%

Now, we have that:

{gg;qD}S ﬂ
11.4 q——— = Xoln) —————
{\ J {qj: q_j] Z LA} n 1 q2n

n=1

the right hand side of (11.4) is of the form
B 2. mn
L
(T —qn)

Thence, we have:

(g QJ“ u
ﬂ
{q q°) Z“ 1+q +q¥

fi—1

We observe that:

3x + sum (((n"2*0.0018674427317"n)/(1-0.0018674427317"n)"2)), n=1 to
infinity)))) =0

Input interpretation:
& n? «0.0018674427317"

3x+ ==
,,Zzi (1-0.0018674427317")

Result:
3x+0.00188845 =0

Root plot:
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1.0 0.5 - 0.5 1.0

Alternate form:
3(x +0.000629482y =0

Solution:
x = -0.000629482

-0.000629482

and:

((((sum (((n*2*0.0018674427317"n)/(1-0.0018674427317*n)*2)), n=1 to infinity))))
+3(-0.000629482)

Input interpretation:
2 n® < 0.0018674427317"

Z‘ (1-0.0018674427317")°

n=1

+3-(-0.000629482)

Result:
~7.24000 x 10717

-7.24009*10°"°

In ((((((sum (((1*2*0.0018674427317"n)/(1-0.0018674427317*n)"2)), n=1 to
infinity)))) + 3(-0.000629482)))

Input interpretation:
| LN. n® - 0.0018674427317"
(8]

g +3(-0.000629482)
%; (1 -0.0018674427317")

log(x) is the natural logarithm
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Result:
-21.0462 +3.14159 ;

Input interpretation:
-21.0462 + 3.14159

iizthe imaginary unit

Result:

-21.0462... +
3.14159... ¢

Polar coordinates:

r=21.2794 radiu 8=171.51° jancl

)

21.2794

Possible closed forms:

i

31

x|rootof ¥* +7x° +3x% +6x -4 near x=-6.69918 +

=

213

-21.046098434 + 3.141804669

241)e-2ir-r _l+e .
=T HETETT 2 A (e m) +

= -21.046177579 + 3.141804669 ;
V3L

7
4B +i|-403+7053)+ e % - 20 = -21.045988851 + 3.141572804

2Pi*i (((-21.0462 + 3.14159 i))) + 7i + (golden ratio)i

Input interpretation:
2mix(-21.0462 +3.14159 0+ 7i+ i

iisthe imaginary unit

#is the golden ratio

Result:

=1 T30
123.619...:
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Polar coordinates:

r=125.185 (radius), #=-99.0723" (a

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

2P1*1 (((-21.0462 + 3.14159 1))) - 111 + (3*golden ratio)i

Input interpretation:
2mix(—21.0462 + 3.14159 ) - 11 i+ (3 ¢)s

iizthe imaginary unit

# iz the golden ratio

Result:

T
138.383...:

Polar coordinates:
r=139.784 radius), #=-98.118%a
139.784 result practically equal to the rest mass of Pion meson 139.57 MeV

And:
1/10752(((((((((-21.0462 + 3.14159 1)))*(1/18)1))) + (76/10"3)i + (((11+4)/1074))1)))

Input interpretation:

1 1 76  11+4
S [[—21.(2!452 +3.14159 % — i+ — i+ .]
10°2 18 10° 10%

iizthe imaginary unit
Result:
—1.74533... x 107 —
1.09173... % 10732 ;

Polar coordinates:
r=1.1056x107% @1 , @ =-99.0829° (an
1.1056%107 result equal to the value of Cosmological Constant 1.1056%10™* m™

Now, we have that:
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5 :1 ﬂ qﬂ
Y lt' Z [ 1 S T La2n

n—1 q

:ii—l}xl[?'n-+1]2q2T‘+1 o~ (2n)?g"

1 —gint2 Z 1+ gin +16J.

ni=>0 n—1

sum ((-1)"n * (2n+1)"2*0.0018674427317"(2n+1))/((1-0.0018674427317"(4n+2))),
n=0to 1729

Approximated sum:
1729 1y 2 n+ 1)° 0.00186744273170000%"+1

= 0.00186739
%‘3 1-0.00186744273170000% "+
0.00186739

sum (2n)"2*0.0018674427317(2n))/((1+0.0018674427317~(4n))), n=1 to infinity

Input interpretation:
* 2n? 0.00186744273170000%"

“Z:‘l 1+0.00186744273170000%4"

Infinite sum:
“ 2n 0.00186744273170000°"

L = 0.00001394965
= 0.00186744273170000%" +1

0.0000139496

We obtain:

0.00186739-0.0000139496+16J

Input interpretation:
0.00186739 - 0.0000139496 + 16 J

Result:
16 J + 0.00185344

Plot:
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0.004

0.003 |

0. W0 mO00L | 0000050000015

0.001 |

(ffrom=1.7 =10 *t01.7x107H

Geometric figure:

line

Alternate forms:
16 (J + 0.00011584)

16 (J +0.00011584)

4107 [4>< 10° 7 + 4.6336 x 1D5}

Root:
J = -0.00011584

-0.00011584

Derivative:

I
= (16J +0.00185344) = 16

d

Indefinite integral:
f (0.00186739 — 0.0000139496 + 16 J)dJ = 8 J° + 0.00185344 J

Definite integral after subtraction of diverging parts:
fWuD.DmBSELM +16J)-10.00185344 + 16 JpdJ =0
Jio

0.00186739-0.0000139496+16(-0.00011584)

Input interpretation:
0.00186739 - 0.0000139496 + 16 - (-0.00011584)

Result:
4% 10710

4%1071°
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In(((0.00186739-0.0000139496+16(-0.00011584))))*2 — Pi

Input interpretation:
lagz[D.DDIEE'?BQ -0.0000139496 + 16 - (-0.00011584)) — =

logixy is the natural logarithm

Result:
44/5.1288158415955237154004473828683708037590730377258625030...

465.12881584....

Alternative representations:
log®(0.00186739 - 0.0000139496 + 16 (—0.00011584)) — 1 = —r + log(4.x 107"

1Dg2[CI.CICIlEI5?39 -0.0000139496 + 16 (-0.00011584)) —x =
—r +(logia) log, (4. x 107"

log”(0.00186739 — 0.0000139496 + 16 (~0.00011584)) — 7 = —m + (~Liy(1.))°

Series representations:

oM
log®(0.00186739 - 0.0000139496 + 16 (~0.00011584)) -7 = 7 + [}‘ T]Z

=1

1Dg2[D.DD185?39 -0.0000139496 + 16 (-0.00011584)) - =

arg(4.x1071° - x) ®© (1) 4. x 10710 _xff x7*
—m+|2im E.'[ - +1c:g[x}—2‘ [ - for
2 i k

IDgZ[G.DDlEETSQ -0.0000139496 + 16 (-0.00011584)) - =

arg(4.x 10717 - z5) 1
—n + |log(za) + - [19g[—]+ lag[z.;.}}—
2 ety
L (—1F (4.x1071° — 5o} zﬁsz
k=1 5

Integral representation:

410710 1
10g2[D.DCIlEI5'?39 - 0.0000139496 + 16(-0.00011584)) -7 = - + [[ E dt
J1
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In(((0.00186739-0.0000139496+16(-0.00011584))))"2 +29
where 29 is a Lucas number

Input interpretation:
lagz[D.CICIIEETBQ -0.0000139496 + 16 - (-0.00011584y} + 29

logixi is the natural logarithm

Result:
497.2704084951853169538630007661478736879562424371009683240...

497.270408495.... result practically equal to the rest mass of Kaon meson 497.614

Alternative representations:
log*(0.00186739 — 0.0000139496 + 16 (—0.00011584)) + 29 = 29 + log> (4. x 107"

IDgZ[D.DDlﬂﬁ?SQ -0.0000139496 + 16 (-0.00011584)) + 29 =
29 + (logia) log, (4. x 1071%))

lagz[Cl.DDlEEn?S'-? ~0.0000139496 + 16 (~0.00011584)) + 29 = 29 + (—Liy(1.))*

Series representations:

@ 1R -1k
log®(0.00186739 - 0.0000139496 + 16 (—0.00011584)) + 29 = 29 + LL T]Z

1Dg2[D.DD185?39 -0.0000139496 + 16 (-0.00011584)) + 29 =

arg(4.x107'% - x) LB (ol BV T e i 1
29 +12 - | + logix) - : for
- [ i e +log kl_‘l -

1Dg2[D.DD18I5'?39 -0.0000139496 + 16 (-0.00011584)) + 29 =

arg(4.x107? — 5 1
29 + [lag[z.;.H [ el 0) [lug[— J - lcg[z.;.}J—
2

2
(-1 (4.x 10710 - zp ) 25 ]Z

2 P

k=1

Integral representation:
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410710 1
IDgZ[G.DDlEETB'; - 0.0000139496 + 16(-0.00011584y) + 29 = 29 + [J : E d’t]z
1

Now, we have that:

lT_l n' 1;-“ _\ gyl 3( q" n g )
%{ — }:; Y [+q"  1—¢
1 n— 1 ? T n—1 ﬂjq.'Zn
T;(H;{ 1) —1—|—1bZ{ 1) qz”)
(12.8h) :ﬁz' r(l —x).

sum ((-1)"(n-1) * (n*3*0.0018674427317"n)/((1+0.0018674427317"n))), n=1 to
infinity

Input interpretation:
& (-1 (n® 0.00186744273170000")

1+0.00186744273170000"

n=1

Infinite sum:

@ (-1 (n® 0.00186744273170000")

- = 0.00183624
2‘ 0.00186744273170000" + 1

n=1

0.00183624

sum ((-1)*(n-1) * (n*3*0.0018674427317"(2n))/((1-0.0018674427317~(2n))), n=1 to
infinity

Input interpretation:
2 (-1y"~! (n® 0.00186744273170000°")

& 1-0.00186744273170000%"

Infinite sum:
= -1 (n® 0.00186744273170000%")

~ 3.48726% 1078
1-0.001867442731700002™

n=1
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1/16(1+0.00183624-1+16*3.48726¢-6)

Input interpretation:
1 :
e (1+0.00183624 - 1+ 16 - 3.48726 10°°)

Result:
0.00011825226

0.00011825226

1/12 *1/(((1/16(1+0.00183624-1+16*3.48726¢-6))))+76+golden ratio
Where 76 is a Lucas number

Input interpretation:
1 1

Ta R +76 +¢

12~ (1+0.00183624 - 1+163.48726 - 10°°)

# iz the golden ratio

Result:
782.326...

782.326 result practically equal to the rest mass of Omega meson 782.65

1710752 * (((1+(((1/16(1+0.00183624-1+16*3.48726¢-6)))) +
(76+29)/10"3+5/10°4)))

Where 76 and 29 are Lucas numbers, while 5 is a Fibonacci number

Input interpretation:

1 1 .
B [1 i [1 +0.00183624 — 1 + 16 - 3.48726 m'ﬁ; +
10°2 16

76 + 20 5
P

10° 10%

Result:
1.10561825226 = 1072

1.10561825226*107* result practically equal to the value of Cosmological Constant
1.1056*10 m™
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Now, we have that:

}n_l.}Qﬂl 2n+41

i T(2n +1)g*" ! = 32 gin+? + 16 Z 20+ lt;lh:{z

n=I0 n=>0 n=>0

‘ 249D+
—12 Z gzt 256..
n=(0

-3 * sum ((2n+1)"3*0.0018674427317"(2n+1))/((1-0.0018674427317"(4n+2))), n=0
to 1729

Input interpretation:
3 1729 (2 n + 1)® «0.001867442731727+1

) %‘J 1 - 0.0018674427317+"+

Result:
-0.0056028752463

-0.0056028752463

16 * sum (-1)"n * ((2n+1)*2%0.0018674427317(2n+1))/((1-
0.0018674427317/(4n+2))), n=0 to 1729

Input interpretation:
Iy (2n+ 17 ~0.00186744273172 "+

16 » (-1)°
%‘3 1-0.0018674427317%"+2

Result:
0.020878250128

0.029878250128
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_12 * sum ((2n+1)*0.0018674427317°(2n+1))/((1-0.00186744273177(4n+2))), n=0
to 1729

Input interpretation:
1729 2 n + 1)~ 0.001867442731 7% 7+1

-12
J%‘J 1-0.00186744273174"+

Result:
-0.022409625378

-0.022409625378

We note that:
1+(-0.0056028752463+0.029878250128-0.022409625378)

Input interpretation:
1 +(-0.0056028752463 + 0.029878250128 - 0.022409625378)

Result:
1.0018657495037

Repeating decimal:

1.0018657495037

1.0018657495037 result very near to the following Rogres-Ramanujan continued
fraction

2z

e 5 e—27r
NG =1+ ———— ~1.0018674362
5 _ e
N9 b
1+ N o

-0.0056028752463+0.029878250128-0.022409625378+256]

Input interpretation:
~0.0056028752463 + 0.029878250128 — 0.022409625378 + 256 J

Result:
256 J + 0.001865740504
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Plot:

0004 |
0.003 | : g
| (ffrom=1.1=10""to1.1=107")

= - I
15, x 1078 5, % 10 ~B0.00001

0.001 |

Geometric figure:
line

Alternate forms:
256 [J +7.28808400 x 10‘5}

0.0000196395 (1.3035x 107 J + 95}

256.0000000 [l.DDDDDDDDD J +7.28808400 % 107"

Root:
J = —7.28808400x 10°°

Derivative:

I
‘—J[ES& J +0.001865749504) = 256

i

Indefinite integral:

J (—0.0056028752463 + 0.029878250128 - 0.022409625378 + 256 1dJ =
128.0000000 J° + 0.001865749504 J

-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400%10"-6)

Input interpretation:
~0.0056028752463 + 0.029878250128 - 0.022409625378 + 256 (~7.28808400 107"

Result:
~3x 10712
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3 %107

-In(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400% 10"
6)) - 13

Where 13 is a Fibonacci number

Input interpretation:
—10g[—[—D.D055028?524I53 +0.029878250128 —

0.022409625378 + 256 (~7.28808400 - 10°°))) - 13

log(x) is the natural logarithm

Result:
15.83499392025448420083864367397420899416682879435129923669. ..

15.83499392... result practically equal to the black hole entropy 15.8174

-In(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400x 10"~
6)))*5-5+1/golden ratio

Where 5 1s a Fibonacci number

Input interpretation:
-lag[-[-0.0055028?52453 +0.029878250128 —

1
0.022409625378 + 256 (~7.28808400 - 10°%)||<5 -5 + ;

log(x) is the natural logarithm

# iz the golden ratio

Result:
139.7930035900223158523978052042366830885544531515622590456. ..

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

-In(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400x 10"~
6)))*5-18-1/golden ratio

Where 5 is a Fibonacci number, while 18 is a Lucas number

Input interpretation:
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-1ag[-[-0.0055028?52453 +0.020878250128 —
. 1
0.022400625378 + 256 [—?.28808400 10"3}” 5_-18 - 7

logix is the natural logarithm

# iz the golden ratio

Result:
125.55A035/125225261550886315355054068531138347010507333213...

125.5569356... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

We have also that:

-0.0056028752463+0.029878250128-0.022409625378+x(-7.28808400%10"-6) = -
3*107-13
Input interpretation:

~0.0056028752463 + 0.020878250128 —
0.022409625378 + x [- 7.28808400 m'ﬁ) e YT

Result:

3
0.001865749504 — 7.28808 x 10 % x = -

10000000000000

Plot:

0.004 |

0.003 |

00,0072

0.001 |

| e e e e R B
| — 0.001865749504 - 7.28808 x 107° x

400 -200 : 200 \J,nu
— +

0.001 | 10000 000000000

Alternate forms:

-6 3
-7.28B808x 107" (x - 256.) = -

10000000000000

0.001865749504 — 7.28808 x 10 ° x = 0
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Solution:

256
And:

-0.0056028752463+0.029878250128-0.022409625378+4x(-7.28808400%10"-6) = -
3*107-13
Input interpretation:

~0.0056028752463 + 0.020878250128 —
0.022409625378 +4x[-?.zaaaa4m m"‘} e IV [

Result:
3
0.001865740504 - 0.0000201523 x = -
10000000 000000
Plot:
\ n.nmé
R\\[H].[][].jé
nﬁnzj\
0001 m\_\\\‘
| e — (.001865749504 -0.0000291523 ¥
100 50 50 _\.\\ 100
0.001 | e N pEmn e
Alternate forms:
3
~0.0000291523 (x - 64.) = -
10000000 000000

0.001865749504 - 0.0000291523 x = 0

Solution:
X = 54.

64
From:

Ramanujan’s “Lost” Notebook VI: The Mock Theta Conjectures

GEORGE E. ANDREWS* - The Pennsylvania State University, - University Park,
Pennsylvania 16802 AND F. G. GARVAN - The University of Wisconsin, Madison,
Wisconsin 53706
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Hence if g=¢ "7, then

1 & (—1) qfafznwwﬁ

1/15 Bip s e
¢TGN D=3 L Rt 15)

n= — o

For o = m, we obtain:

1/2 * sum ((-1)*n*0.00186744273 177(((3/2)(n+1/3)"2)))/((sinh((Pi/2)(n+1/5)))), n= -
1 to 1729

Input interpretation:
L 170y 12
1 1722 (1) x 0.00186 7442731732 (n+1/3)

2 sz_'l sinh[ [n + 51”

T
2

sinhix) is the hyperbolic sine function

Result:
0.554120264543

0.554120264543

(((1/2%1/ (((1/2 * sum ((-
1)"n*0.0018674427317(((3/2)(n+1/3)2)))/((sinh((Pi/2)(n+1/5)))), n= -1 to
1729))))))"1/64

Input interpretation:

1 1
2 172%(1y".0.0018674427317%/2 4113
N\ 2 1,2__'1 sinh[% [n + é”
sinhix) is the hypearbolic sine function
Result:

0.9983954504062

0.9983954504062 result very near to the value of the following Rogers-Ramanujan
continued fraction:
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=1- = (.9991104684
\/g e—ZII\/g
143 ¢54/53 _1 ol 1+1 e
+ —475
1+
1+..

and to the dilaton value 0.989117352243 = ¢

Ramanujan mathematics applied to Physics

From:

https://www.quora.com/What-is-partition-formula-by-Ramanujan-used-for

Ramanujan's Partition Formula

(- d 1 T (2 1
n) = —— AWk — | — —exp | == [n— —
i zm/i; Ve 3o [ Lmljlk\lﬂ( 24)]
- } 24
where
A, (ﬂ} _ Z ﬁrrell[h'l{.'.'r.,k}—Eurrrf'ﬁ;:l

D<=m<k, (mk)=1
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We calculation the Ramanujan’s partition formula for n = 12, 24, 36, 48, 60, 72, 84
and 264 and 276

We have:

((1/(2Pi*sqrt2) * -4.04426)/(12))*(1/(sqrt(12-1/12)))exp(Pi*((sqrt(2/3(12-1/12)))))

Input interpretation:

-
1 1 1 2 1
_|—= — . (-4.04426) ———— exp ?T\J = (12- —J
12 h9 42 | ; 3 12
L
12
Result:
77.0020...

77.0020... (77)

Series representations:

Exp[n §[12- j][ 4.04426)

[12 f12- = ][znﬁ]
12

0.168511 exp[n Yoo B,

(2] (L -] 5*

k!

ok o Jk_l 143 =k
(57, g, ST

for not R and -
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Exp[n §[12- }][ 4.04426)

[12 f12- = ][szz}
12
142

arg[ﬁ — x|

2m

o (122 k(1)

= 5
k=0
9 _x) o (-1F @2 -xf x* {—é}k]

5 et

[ arg(d - x)
nexp[url ”vaxp i
2
k=01

® (-1) [143 xkx‘k{_é}k] o e SR =0

[0.158511 exp[n exp[z T

k=0 k!

Exp[}r ﬁ{lz- }][ -4.04426)

[12 1Bl (R ][zm’i}
12

12 mg{l“g—z.;.]a-:zm 1/2(14]arg 143—3.;,1“2 )
[CI 168511 Exp[;r[ ] | I Zq | I | I
g

k!

o (-1) { }k[m zc.}k zak]( 1 ]—1,-'2[alg‘n:Z—zDJ."'iZ:rJJ—lElalgl: 1“3-z.;.]n:zﬂ]
i

k=0

~1-1/2 |mugiZ-zg (2 m)]-1/2 Img{ %

0y

-z ]II."I-:E m ]J /

o, 1F(-3), (2 -]

k!

k!

k=00

o [—l}k [_El}k (2 —2.'|:|]l'llc z.;,‘k
i s
k=0

((1/(2Pi*sqrt2) * -5.7964)/(24))* (1/(sqrt(24-1/24)))exp(Pi*((sqrt(2/3(24-1/24)))))

Input interpretation:

'[zia,[gﬂlﬁ ~5.7964)) ;EXP[’T 2(24'i]]

Result:
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1575.03...

1575.03... (1575)

Series representations:

Exp[}r 5{24- 2&} ][—5.?954}

[24 fides ][znﬁ}
24 ’

(1) 1] 575 Tk &
0.120758 Exp[n Vzg I8, A L e
2 - 1:"‘{ ,FII {2 zc.:lkz,:, - 12!‘llc 1II I:S?S—z|:|'[k G
TN [Zk:ﬂ k Zk:ﬂ k!
tor not ((zgeR and —oa< zg = 0)

2 1
Exp[n - (24- 2—4} ][—5.?954}

[24 [24- L J[znﬁ}
24

arg( T x|\ — = 2 (- ()
[D.IED?SB Exp[nexp[ur > ]\{_é 3 2k ;
575 k k& 1
2- arg|——- —-X oo (1P (2-x) x|-=
[Hexp[m[“g{h ”J]exp[m {; }]ﬁz [; i { z}k]

k!

i[ 1 [5?5 x} { }] forixeRandx <0

k=0
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Exp[;r \{I (24 - —} ][ 5.7964)

—
[24\( 24 - — ][zmﬁ]

12|mg
0.120758 exp n[ ]
iy

[5'?5

I: 575 I: 575

—z,:,] -'2 'r:l] 1 2!' 1+|:||g: —ZD]HIZ TJ]]
bty

i -1 [ }k

k=0

kol ;
0 } Zp 1 v-1/2 [arg(2-zn yi2 m)-1/2 lmgl: 5,:—-';5 - :|I."-:2 :rjl|
=

Ep

=1-1/2 [aug{2-=p {2 m)[-1/2 |E|LglI i —z,:,] -:2 11|] /

= (-1 [ zjk[s;j N ':'}k z"

k!

k!

o (-1 S @- ) 7"
T

k=0 k=

Pi*In(((-((1/(2Pi*sqrt2) * -5.7964)/(24))*(1/(sqrt(24-1/24)))exp(Pi* ((sqrt(2/3(24-
124))))))))

Input interpretation:

rlog —[— [ — [—5.?964}]] — exp|7,| - [24_ _]
24 \a 142 — 3 24

\(24-—

logixy is the natural logarithm

Result:
23.1285 ...

23.1285... result very near to the black hole entropy 23.3621

Alternative representations:

‘J (24 - —j ][ 5.7964) 5.7964 Exp[;r ,j j (24 - i}]
rlog|- =rlog,

[24 |'24-—][2w2] 24[%1@]\/24-%
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' |
exp[fr\f 2(24-5) ][—5.?95-4} 5.7964 Exp[;r \( {2 ]
m log|- = rlog(a)log,

[24 |'24-i][2;rﬁ] 24(2xv2) [ 24- =
24 ’ ’ 24

Series representation:

|
exp[;r\( i [24— ii ][—5.?964}

xlog|- =
[24 [24- L ][zw’ﬁ
24 :
e U.lED?ESﬂ{pﬂ\IIII %
- -1 -1+ =——
0.120758 Exp[;r \[ R ] V3 | &S
36 o0 V24
mlog|-1+ —
f k
=2 |22 E=)
24
Integral representations:
D.lED?Equ:-l:r ".III 55365 ]
[2(24_ 1) | —
exp[fr - [24 24} ][ 5.7964) . avE [ .
m log|- = S E dt
1
[24\/24- - ][znﬁ}

exXp ;r,J ﬁ [24— ij ][—5.?964}

7 log|- -
[24 24 - L ][znﬁ]
24 :
lg7s ||
0.120758 exp|m 1III| E
r[—.S}"2 Ml+s5-1+ —
1 i ooty e 1I||I 24
— j ds for -1
21 =i sa+y r[l —5)
We have that:
Input interpretation:
1575.03
77.0020
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Result:
20.45440378171995532583560257941352172670830718448871457884 ..

20.45440378... result very near to the black hole entropy 20.5520

(1/(2Pi*sqrt2) * -7.1818)/(36))*(1/(sqrt(36-1/36)))exp(Pi*((sqrt(2/3(36-1/36)))))

Input interpretation:

.
_[3_16 [E}T = [—?.1818}]] JI EXP[’T\I g [35 B %J]
Result:

17977.3...

17977.3... (17977)

Series representations:

Exp[n §[35- }][?1818}

[35 ||35—3—16][2frﬁ]-

0.0997472 exp[:r Vazo B0,

(5o

k!

A1) (2o

2 ]"2 205" ) 2kl 3
b Lk:ﬂ Lk_n k!
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Exp[n §[35- }][?1818}

[35 /36— ][znﬁ}

[D.D99?4?2 Exp[n exp[z T

&

1265 w (= 1} [1295_x x-k{_El}k]];

2 /
k=0

i) SN

1205 K B
_ BTE] == Tl L S
eofe 2 | ) e[ 2 eE2
k
o [— 1]' {1§§5 x} x'_k [_é}k] P R and 3 !
k! ool ] A
k=0

Exp[;r §[35- }][?1818}

[35 36- = ][znﬁ}

]1f2|mg{1295_zu];qzn;] 1/2(1+]au| 1285 g )z
Ep

[D 0007472 Exp[;r(
g

54
k!

w (-1)f {_El}k [E —z.;.}k zﬁk][ 1 J 1/2 | giZ-zg (2 1)~ 1zlmg {12252/ -;ZnJ]
g

k=0

ey

/

o 1t {-;}k{%—mrzﬂ*]

ke

J1-1/2 |augi2-zp Y42 1)) - IEIaLg 1205 z,:,]-'-:EnJI]

k!

o [—1]",'c {_El}k (2 —Zn}k Z,:,_k
i
k=0

((1/2Pi*sqrt2) * -8.35955)/(48))*(1/(sqrt(48-1/48)))exp(Pi*((sqrt(2/3(48-1/48)))))

Input interpretation:

[—8.35955}]]

_[4_18[%@ EXP[ 2[48_418”

48 - L

Result:
1.47273... x 10°

147273 (147273)
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We have that:

Input interpretation:
147273

17977.3

Result:
8.192164563087894177657379027996417704549626473385881083366...

8.192164563...

Series representations:

Exp[n §[43- }][ 8.35055)

[48 [48 - L ][zw’i}
48

0.0870786 Exp[ﬂ Vzo Ipg

-1) { 1]{2303 :rkzn_k

k!

o V(- 1 (220 =" 1% (-3}, 42303 = 5
T [Zk:ﬂ ]Lk:ﬂ

for not ((zoeR and —ea < 25 = 0)

Exp[}r §[4a- }][ 8.35055)

[48 [48 - = ][znﬁ}
48

[D.DE?D?E& Exp[n exp[z T

2m e k!

) o 5 A )

2303 k k| 1
9 _ arg|=— -x m_:ﬂ[—l} 2 -x"x"|-=
[nexp[urla—rg[zn I}UEXP [ ¥ {241 } ]1.'1‘2 [éﬂ i [ Z}k]

1 (2202 _ Lk k(L
i[ ]'[ k;::}x [E}k]r,,,- xeRandx <0

k=0
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Exp[;r §[4s- ]][ 8.35055)

[48 [4g - L ][znﬁ}
48

12 |arg{ 222225 |fizm| 112(14]arg] {2203 2)i2m)
[CI O870786 exp[rr( J | J Zn I ”
=y

o [_l}k {_El}k [% —Zu}k z,:,_k][ 1 J 12 |argl2—=g W2 )] - 12[:115_

23':'3_3,:,] 2 ’”I

k! 2y

k=00

~1-1/2 |arg(2-zg {2 m)]-1/2 Ialg{ %-z,:, iz n;u] /
Zn : /

k!

o (-1f (1) @2-z0f 5
4 k!

o 1 (), (382 -5 ZD*]

k=0 k=0

(1/(2Pi*sqrt2) * (-9.40098)* 1/(60)))*(1/(sqrt(60-1/60)))exp(Pi*((sqrt(2/3(60-
1/60)))))

Input interpretation:

[ L ~9.40008 1] 2 \/2 G
- — X — (60 - —
T T Yoo T T— = 3[ 5DJ

ECI—E

Result:
0.66467... % 10°

966467 (966467)

Series representations:
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-9.40098 exp[:r ﬁ {EID - é} ]

[6(:' |60 - — ][hﬁ}

0.0783415 exp[:r Vazo B0,

o

3599 ]kzn_k

kl

AR

TR P <—1J"‘{ ]42 —zg 2 ,;le{l 3599_ r;_k
oo 22, ]zm

for not ((zoeR and —ea < 25 = 0))

-9.40098 exp[;r ﬁ {EID - é} ]

[ED |60 - — ][zw’i}

[0.0?83415 EXp [n exp[z T

arg{ﬂg —x}

2m

5 {m-x}*x*{—g}kﬂf

k!
k=0
3592 3 k .k 1
[ larg{z—x}” arg{?'x} J_Z i[‘l} @-x x* (- 2)
mexplim o explim = x 2 ™

k!

k
i[ 1} {3599 % x_k{_é}k for (x R and v
k=0

-0.40098 exp[;r i {5[] - é} ]

[ED 60 - — ][znﬁ}

1/2 |arg| 359‘;'-3.;.].&2113 12(1+|arg] @—z.;, fizm
[D 0783415 Exp[rr( ] | d Jz.j (14 )
En

—z,:,:lH.'Z JTIII

s 1) {'E}k {%; _z':'}k %5 1 ‘1-"2lEllS."iz—zDJ,-'-:ZIrJJ—l.I'EIaL _3599
2. k1 [_J

z
k=0 0

=y

[}T [i i {_El}k (2 - z0)* 75"

k!

~1-1/2 |mug{2 -z 2 7)) - 1;2[31513599 z,:,]ll.'"-;zn;.]] /

k!

k=0

o 1K (1), (22 g 55t
Z 2/ A0

k=0
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((1/(2Pi*sqrt2) * (-10.344268)* 1/(72)))*(1/(sqrt(72-1/72)))exp(Pi*((sqrt(2/3(72-
1/72)))))

Input interpretation:

1 1 2 1
—[ (-10.344268) —] expl|n \j—[?z- }
2rv2 72 3 72

Result:
5.3927830... % 10°

5.3927830...%10° (5392783)

We have that:

Input:
5392783

066467

Exact result:

38797
6953

Decimal approximation:
5.579893571120379692219185962893714943189989932403279160074...

5.57989357112....

Series representations:

~10.3443 Exp[n § (72 - é} ]

[?2 (72—~ ][znﬁ}
(-] [ Sae 2o ¢

0.0718352 Exp[ Vo zm 108

k!

0 (-2), (2R m f o5

Z 2k 72
k=0 k!

nzzn# 4:]

2
aithe [szi
ot 2 and -
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~10.3443 Exp[fr § (72 - é} ]

[?2 fpg sl ][znﬁ}
72

[D.DTIEBEE exp[n exp[z T

ﬁﬂ:_x}”ﬁz{— i s ;T}kx_k{_ﬁl}k]]jf

2
¥ k=0

5183 k ¥ ik :
s e = "“:’,,[_1]' (2-xx"|-=
[}TEXP[!;rlElI'g{E}T x}J]exp”r {;z}r } ]\1{;2 [k%‘:l = { Z}k]
o T {5133 l‘}kx‘k [—é}k
kit forixe Rand x <0
k=0

~10.3443 Exp[;r ‘; (72 - é} ]

[?2 iy P ][z,ﬂfz}
T2
51 5183

]1,.2|mg{ T —z.;.]-'qzn:] 12 1+IE|.Lg FH —z,:,]}.'"n:Zn:]:l

[D 0718352 exp[n( Zn
Zn

EugI:_ %—zn 1"...‘2 m :I]

k!

w (=1 {_El}k [% —z.;.}k o ][ 1 J_uz [alng—z.;.n.-'12:ru—1_-'z[
bty

k=0

ey

J1-1/2 |augi2-zp Y42 1)) - IEIaLg 5183 z,:,]-'-:EnJI]
/

., it {-;}k{%—mrzﬂ*]
ke

k!

o -1 (-3), @-20 5
i
k=0

-((1/(2P1*sqrt2) * (-11.212685)*1/(84)))*(1/(sqrt(84-1/84)))exp(P1*((sqrt(2/3(84-
1/84)))))
Input interpretation:

1 1 2 1
(-11.212685)  — |- ———— exp|r,| = (84— —]
84 3

_[Efl'ﬁ

Result:
2.6543660... % 107
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26543660 (26543660)

We have that:

Input:
26543660

5392783

Exact result:

2413060
490253

Decimal approximation:

4,922070849132998676193720385188871868198664771046786047204...
4.9220708491329......

Series representations:

- 11.2127 Exp[}r § (84 - 34} ]

[34 .7 SR ][znﬁ}
84 ’

0.0667422 Exp[ Vi I3, -

el ) A T

k!

(1) (BB

Z 2k B
k=0 k!

silase #1E)= ]qzzﬂ# -k
i [szi

for not{(zgeRand —=< zg
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—ll.EIE?Exp[;r 2(84- ) ]

[84 [84- L ][hﬁ}
a4

[D.D55?422 exp[n exp[z T

i) e g )

2m e k!

5t 5 arg{E—x} af = 1@ -xf [_1}
e e R
k
o (-1 [?gf Ix_k[_é}k e R
= forixeRandx =0
k=0

~11.2127 Exp[;r ‘; (84 - i4} ]

[84 [84- L ][zm“z}
84
705 T-"EIEE

]1.12|alg1{ T —z.;.]f-:szJ 12 l+lE|.|.g L —z.;,]:a".:zmjj

I
Zn

[D 0667422 EXp[}T(

w (-1)f {_E}k [% —z.;.}k zﬁk][ 1 J 1/2 | giZ-zg (2 1)~ 1zlmg ?':'55—3.;.] -;ZnJ]

k! oty

k=0

J1-12 | g(2-zg W2 mI-1/2 Isug{ %—z.;. ]I,a"qz n:] /
=ty ,u'l

k! ke

o -1 (-3), @-20 5
a
k=0

o, 1 (), (e -=) ZE“]

For n =264 and 276, we obtain:

(1/2Pi*sqrt2) * (-20.28126*1/(264)))* (1/(sqrt(264-1/264)))exp(Pi*((sqrt(2/3(264-
1/264)))))

Input interpretation:
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1 1 1 2 1
- [ (—20.28125 : —]] ———— exp n\/— [254— —]
27y 2 264 3 264

1
264 - —

Result:
6.704481... x 104

6.704481...%10'* (670448123060170)

Series representations:

-20.2813 Exp[fr {254- 254} ]

(27 VZ)264) | 264 - —

1 1] 60605
0.0384115 Exp[fr‘«"zcu 9 "2 T

U (=5), @-mof 5 (-1F 1] 69695— fe 25k

for not ((zpeR and -

~20.2813 Exp[;r {254- 264} ]

(27V2)264), [ 264 - —

0.0384115 Exp[;r exp[z T

60 60
[ 3965 K }

]fi[_ FS ;!x“x*{—ihﬂf

5= =k
arg(2 - x) arg{ 264 —x}
nexp(z ;r{ “ explin
2 2

5 xﬂ'[—l]\Ic [E_X}kx-k [—l}
R
k=0
3
5 1 [ﬁz:‘?s E x*{_‘%}k] fo Rand x <0
k!

k=00
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2 o S
-20.2813 exp[;r : [254 : } ]
69605

1
(2rv2)264) \/E
ald ]I..'"-:z :r]l 12| 1+|sug'|: 206 %0 1‘:2 5 ’I]
ity :

}T[ 1 ]1"'2 v °55 =0

[D.G384115 EXp
by

o, U (-3), (Ge -5)

k!

k=0
1 12 larg@-zg 2 ml-1/2 |mg|: ﬁiﬁ% 2o /(2 n:]
%)
“1-1/2 |mrg(2-zg 2 1)) -1/2 IaLgl: Wﬁ% —zg ]I,a'}z n:]] /
Zg '

) e O (2 (B2 -
k! k!

[ [Nﬂ i [_El}k (2 -Z0)" %o 264
m

k=0

-((1/(2P1*sqrt2) * (-20.7492%1/(276)))*(1/(sqrt(276-1/276)))exp(Pi*((sqrt(2/3(276-
1/276)))))
Input interpretation:

_ [Enl‘u"'i (-20.7492 ﬁ]] — EXP[’T\/% [276 - ﬁ”

1
2?6_2_?!5

Result:
1.63729... x 10%°

1.63729...%10" (1637293969337171)

We have that:

Input interpretation:
1.63729 10"

6.704481 104
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Result:

2.442083138128066885415888269352989440942557671503580963239...
2.4420831381.....

Series representations:

~20.7492 Exp[;r {2?5 = 2?6} ]

(2xvZ)276) | 276 - —

0.0375891 Exp[fr Vao Ip,

1y {76175
(- okl a1a 'z':']kzﬂ_k

k!

Y S -:EZDJ"‘ZD (-3 (BB )
%0 [lk:n ]Zk:ﬂ = kzg?ﬁ

for not ((zpeR and -

2 1
~20.7492 Exp[;r 2 (276 - o) ]

(27V2)276) [ 276 - —
[D _— [ [ ]\I_ e e ) ]]
: EXp|m eXplim L P /
g[E } ?61?5 }
ar — X 2?6
[n exp(z m {TJ] Exp[z ”
3| & (- ' 1 O o =5

o k!

k
i 1]' [?2?1;5 _x} x*{_é}k] forixeRandx <0

76175
[414 _}

2

k!
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~20.7492 Exp[;r i (276 - ) ]

276
1
((2rv/2)276) fz?ﬁ-z_?&
1 12 |arg| 76175 Vlem| yz{1sla 76175 . V2]
[D.GB?ESQIEXP[;T(—] sl %1% =) lz.: (1+[es{ 513> 0} 12m)]
by
ko1 TH17S k|
2 CU (gh (s —%0) %
e k1
[i }—1_-'2 |argi2-zq W2 my|-1/2 |a| g-nl‘ % -z ]Il,u".;z ,-r;.l
En

“1-1/2 |mrg(2-zg 2 1)) -1/2 |mg|: % —zq Jfi2 m]] /
Faty) T : {

k! k!

&
[”[i D (-3) @~z za“]; CIFIZ) (5 =m) z,;k]
=0

With regard n = 264 and n = 276, we have also that:

1/e In ((((-((1/(2Pi*sqrt2) * (-20.28126* 1/(264))))*(1/(sqrt(264-
1/264)))exp(Pi*((sqrt(2/3(264-1/264)))))))

Input interpretation:

1 1 1 1 2 1
- log|- [—2(].28125 —] — eXp|7,| = [254— —]
e 212 264 ) 3 264
264 - —
264
logix is the natural logarithm
Result:
12.5590243...

12.5590243... result very near to the black hole entropy 12.5664
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Alternative representations:

I— I—
_EDESIEEcpn\III 3—,{264 ﬁ]] 202813:}{1:17\; 5{264 ﬁ]]
log| - - . _1_ log, o | =
{2r V2264 | 264 22 2642 fz]”|254-264
[ 3 - ['3
—
-20.2813 exp|m | < 2:54 ﬁ]] 202813:}{1:17\; 5{264 ﬁ]]
log| - log(a) log,
rE _l_ TRl sl
{2r V2264 1III|2|5.4 i 2642 “'2]\;'2'54'2-54
[3 - [
l— l—
_202813:::an| 5{264 ﬁ]] -20.2813 explr |—|:2|54 E]]
log|- . | & log| - =
(2r vz )264 \ 264264 (27 vz )264 1III|26-4 s
= r"|
e 5
Series representations:
—20.2813 exp|r | = |z264- ﬁ]]
log|-
iy _l_
(2m V2264 \.|'264 e i“‘ 1)k
e - = k!
" [60695 ||
. 00384115 exp|m 1III| ﬁ ]
Py -1y [-1+ —
0.0384115 exp|r 5 [eo6es
396 o TVE o 264
log|-1+ —Z
B9 BoS k k
VT | -1
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—20.2813 exp|m | = 2:54 —]]

264
log|-
(27 V2264 1III|2|5.4 Eé; %
— Ik{ 1}
[3
==
( ———yk
0.0384115 explr |'%]
P iy 1 ;
0.0384115 exp|r | L2 /5 | 62605
396 o V2 264
log| -1 + —Z P
A3 | 69605 k=1
264
~20.2813 exp|m | = 264 ﬁ]]
log| -
(27 VZ 264 1III|2|5.4 Eé; .
= |L(-1)+2 Y L-1)
£
k=1
( ——— vk
0.0384115 explr |'%]
== 1|1+ A
0.0384115 exp|r | 222 < | 69605
306 o Ty 2 1IIII 264
log|-1 + —Z P
A7 | 6265 k=1
264

Integral representations:

l— I'_
'2':'2813:“1:'”\;' 51264 ﬁ]] 0.0384115 exp|n ,ﬁi&ﬂ_&]
log| - Y 398
R s —
{2,1 V2264 [264- : = | G2A05
] y 264 —EJ e Edt
e e J1 t
T
_202813:xprru| 5{264 ﬁ]]
i =y e
(2rv2)264 NEL
» -
lsoaes ||
) 00384115 exp|m 1III| E ]
Fi-sy T(l+s3|-1+
vz Ilic'._iEE
1 j‘f\m+]- Vo264 |
ds tol 0
2eiw =i ga+y r[l—.ﬁ} )
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1/3 In -((1/(2Pi*sqrt2) * (-20.7492%1/(276)))*(1/(sqrt(276-
1/276)))exp(Pi*((sqrt(2/3(276-1/276)))))

Input interpretation:

1 1 ik 1 2 1

— log|- [ [—2[).?492 —J] ———— exp|« \/ - (2?5 - —J

3 9T 276 \f—ﬁ ) 3 276
¢ L

276

logixy is the natural logarithm

Result:
11.677273...

11.677273... result very near to the black hole entropy 11.8458

Alternative representations:

; -20.7492 Exp[;r ,j 2(276- ) ] ' 20.7492 Exp[;r \f Z(276- ) ]
5 5 = | —
(2 2)276) \( 276 — 2% 276 (2xv2) \f 276 - ﬁ
ST,
: ~20.7492 Exp[;r \/ § (276 - ;{,6} ]
= log| - | =
(27 v2)276) \( 276 — ﬁ

2 a4
, 20.7492 Exp[;r\/ - (276 m}]
5 logia) log,

- 1
2?5[%@2}\/2?&-27&
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Series representation:

& fag. 21

, -20.7492 exp[ﬂ\( z (276 - HJ]
— log|- N
3 - (76 L
(27Z)276) | 276 - —

276

00375891 expp

A

oLl

—
| 76175
Vo 414

I

(-1 |-1+

414

—

|
0.0375801 Exp[fr\f 4ELin ] nVZ | LIS

276

1
510g—1+ -
HV-'E\/?EI?S k=1

276

Integral representations:

0.0375891 exp|n |

]

1
3 ke

P
Fi-3 Wi

Vo 414

76175

= )
f A T
1

2 {gme _ 1) o—
-20.7492 exp[:r : [2?5 2?6}]

L
L | =

— log|- =

B 1
[[znvz}z?ﬁ]\(z?ﬁ—ﬁ

—
~20.7492 Exp[;r \{ ‘g (276 - 2—_{,6} ]
— log|- ==

53 1
[[zwz}z?ﬁ}\[z?ﬁ—ﬁ

|
.l

00375891
SRy 414

s ril+s)|-1+

= | 175
v
['IN+]’ e 1'||I 276
o= pady ril-s)

1
Bim

We note that:

Input interpretation:
5.7964 — 4.04426 12 -24

Result:
1.75214

1.75214
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Input interpretation:
8.35055 - 7.1818 36 - 48

Result:
1.17775

1.17775

Input interpretation:
10.344268 - 9.40098 60 -72

Result:
0.943288

0.943288

Input interpretation:
11.212685 - 10.344268 72 -84

Result:

0.868417
0.868417

.............................................................

Input interpretation:
20.7492 - 20.28126 264 - 276

Result:
0.46794

0.46794
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From 12 to 276, we obtain the above differences that tend to decrease for n that tends
to infinity. Also the divisions between a result and the previous one, tend to decrease
for n that tends to infinity.

We have that:
1 d 1 T [2 1
E— =
e e )
- d
> Au(m)VEL—
Forn=12andk=1 &= B is equal to -4.04426 / 12 =-0.337021666...
z d
> Axm)VE -
Forn=24andk=1 &= " is equal to -5.7964 / 24 = - 0.241516666...
- d
> Aun)VE L

Forn=36andk=1 &= is equal to -7.1818 / 36 = - 0.199494444...

d

Forn=48 andk=1 &= 1s equal to -8.35955 /48 =-0.174157291666...

- d
> Ax(m)VEL—
Forn=60and k=1 i=1 " is equal to -9.40098/ 60 = - 0.156683
> d
Z&Wﬁf.
Forn=72and k=1 = B is equal to -10.344268 / 72 =- 0.1436703888...

80



Y d
> Axm)VE -
Forn=84andk=1 = " is equal to-11.212685/ 84 =-0.133484345...
- d
E&Wﬁf.
Forn=264andk=1 &= " is equal to -20.28126 / 264 = - 0.076822954...
3 Aun)vES
dn

Forn=276 andk=1 %=1 is equal to -20.7492 / 276 = - 0.0751782608...

For a fixed positive integer N, how many states are there with N eigenvalue equal to
N? This number, denoted as p(N), is so important that it has been given a name: the
partitions of N.

Assume the string can vibrate in d transverse directions. Then, for each frequency
{wy, we must have d harmonic oscillators representing the possible polarizations of
the motion.

From Wikipedia:

Polarization (also polarisation) is a property applying to transverse waves that specifies the
geometrical orientation of the oscillations. In a transverse wave, the direction of the oscillation is
perpendicular to the direction of motion of the wave.

Thence, the results of p(n) can be considered the numbers of oscillations of strings in
d transverse directions

From p(24), where 24 is a number of eigenvalues, we obtain:

i 1 2 1
= . (~5.7964) ——————man—Fm-—ﬂ
24 Vg p 3 | ; 3 24
94_ 1
24

= 1575.03... numbers of string oscillations in transverse directions

And:

81



1 1
nlog —[— [ e [—5.?9641]]
24 \2 142 . :
\/ 24 - —
24

=23.1285...

Inserting the entropy value 23.1285 in the Hawking radiation calculator, we obtain:
Mass = 2.95273e-8
Radius = 4.38530e-35

Temperature = 4.15532e+30

We note that this black hole has a mass of 2.95273*10° kg

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(2.95273e-8)* sqrt[[-
((((4.15532e+30 * 4*Pi*(4.38530e-35)"3-(4.38530e-35)"2))))) / ((6.67* 10~ -1 1) ]]]]]

Input interpretation:

| /|4 1.962364415 157 1
\ / 5+ 0.0864055% 2.95273 - 10°°
|
I| 4.15532  10°" ~ 47 (4.38530  107*")° - (4.38530  10*°)
\ 6.67 1071
Result:

1.618076843440660282683814617115165077285594400292711475566...
1.618076843...

And:
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1/sqrt[[[1/(((((4%1.962364415e+19)/(5%0.08640552)))*1/(2.95273¢-8)* sqrt[[-
((((4.15532e+30 * 4*Pi*(4.38530e-35)"3-(4.38530e-35)"2))))) / ((6.67* 10~ -1 1) ]]]1]

Input interpretation:
1

1

41082364415 1019 1 | 415532 10% 47438530 10-%5 % {4.38530 10735

5008640552 295273 <1078 ‘I.I 6.67 1011
Result:
0.6180176201481320652784207440937280756630527000513011026682. ..
0.61801762014...
Appendix
From:

Chapter 16 String thermodynamics and black holes

http://fma.if.usp.br/~amsilva/Livros/Zwiebach/chapter1 6.pdf
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L

Inp(N) ~ 2\ 5

This was our goal, an estimate of Inp(N) for large N. Indeed, we must
require large N since

)

—
=
gl
e

2
) i
N = — ( \ =1, (16.2.30)
hwe 6 \ Ty
because of our high temperature assumption (16.2.17).
The result (16.2.29) is onlv the leadine term of the celebrated Hardv-
l\ LJ._]' By Wiy LHC WAty LEiill vl blivw LOIC abtll TRl
Ramanujan asymptotic expansion of p(N):
p(N) = ——exp(2my/ ). (16.2.31)
IV O ¥ | E

This is not an exact formula either, but is an accurate estimate of p(/N), as
opposed to our accurate estimate of the logarithm of p(NV}. We will not give
here a derivation of the Hardy-Ramanujan result. It is fun, however, to test
the accuracy of the Hardy-Ramanujan expansion. In Table 16.2 we compare
the values of p(NV), as caleulated exactly, with the estimate pes (V) provided
by r’15 11:}_ The estimate gi

N = 10000.

We now need a minor generalization of (16.2.31). Assume the string can
vibrate in d transverse directions. Then, for each frequency fwg, we must have
d harmonic oscillators representing the possible polarizations of the motion.

Furthermore, the associated occupation numbers need a superscript labelling
the d polarizations:
() (2 (d]
™ 1 L
(1 (2 (d)
2 2 3
(16.2.32)
(1) . (2) _Ad)
1 By

In order to sum over all possible states in the new partition function Z,,
we must sum over all possible values of the occupation numbers n(q} where
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,

N Plii'\ ) p[:*'"‘“' \}Est- J \ ”}m {
T 8.94 0.7829

10 42 48.10 0.8731

100 190569292 199281893.25 0.9563

1000 | 2.406 % 103! 2.440 x 103 0.9860

10000 | 3.617 x 10106 | 3633 x 10106 0.9056

|:—:|

Table 16.2: Comparing the exact values of p(/N) with the estimate p(/V)es; pro-
vided by the Hardy-Ramanujan formula.

I--z =4 5y =k il i =g € A P miaeriees
fu — B, &, 'J\_,.I el 11U (‘!' —_— . & ¥ 1 1 111S %l\'l_b
F (=
F3Le]
Z,= N exp|- = @] . (16.2.33)
(1) (d) =0 q:]

LC AR [

The sums over the various n'? factorize, so.,

Zg = Zexp{ ”'UOZ(" mJ Zm{p[ ”w{jZ(’ J (16.2.34)

(1) {u"l =0
L™

Each factor here is equal to the previously calculated partition function 7.
‘We therefore have
Zi = (BY°. (16.2.35)

The new free energy Fj; is also easy to calculate:

) LS S (L S ne T A R i LRV B[S R g
itg — i 1l Ag — ot f il A £ .

Ty
F:T?l
[
[}
g

R
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Let us call p;(N) the number of partitions of N when we have a d-fold
degeneracy. This means, for example, that the partition {3,2,1} of 6 now
gives rise to many partitions written like {3,,.2,,.1,,}, where we include
subscripts p; that can take all possible values from one to d. A partition
with different subscripts is considered a different partition. We now see that,
for a given energy, with associated number N, the number of states is p;( V).
Therefore S; = kInpy(N), and comparing with (16.2.39) we conclude that
for large N

Nd

In pd(ﬂn‘?’} ~ g7 ? . (152-—1:0}

The more accurate version of this result can be shown to be

(16.2.41)

pd(f\r} o 1 ( d ){d-l_ljl;] ll'.\."—{d-l—:;},.-"-‘i

Nd
7 )

exp| 2wy —
P ( 6
You can see that for d = 1 this reduces to p(N), as given in (16.2.31). For
d = 24, the number of transverse light-cone directions in the bosonic string,
the expression simplifies a little:

pau(N) ~ — N—27/4 exp(:lm/ﬁ) . (16.2.42)

Si=
| ]

Emergent Gravity and the Dark Universe
Erik Verlinde - arXiv:1611.02269v2 [hep-th] 8 Nov 2016

We have that:

2nMr

Su(r) = — o

We take the mass of SMBH M87. We know that the radius of SMBHS87, by the
Hawking Radiation Calculator, is equal to 1.94973e+13. From the above formula, we

obtain:
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(((-2Pi*(13.12806e+39)*(1.94973¢+13)))) / (1.054571817¢-34)

Input interpretation:
~27+13.12806 - 10°° »1.94973 . 10"

1.054571817  107%

Result:
-1.52503... = 10%®8

-1.52503...*10%

We observe that:

(((-2x*(13.12806e+39)*(1.94973e+13)))) / (1.054571817e-34) = -1.52503¢+88

Input interpretation:

-2x+13.12806 - 10°° ~1.94973 - 103
1.054571817 1073

Result:

~4.85433x10%" x = —-1.52503 x 10%¢8

Plot:
\HH‘“«R 2109
4 2 ‘\ 2 4

2 %1088 | Y

Alternate form:
1.52503%10%% —4.85433%x10%" x =0

Alternate form assuming x is real:
0-4.85433x10%7 x = -1.52503 x 10°

Solution:
x = 3.14159

87
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3.14159 ==

Furthermore, we have also that:

In((((((-2Pi*(13.12806€+39)*(1.94973e+13)))) / (1.054571817e-34)))) - 64 +
1/golden ratio

Input interpretation:

-27-13.12806 - 10°° - 1.94973 - 10%3 1
log -64 4+ -
1.054571817  1073% 7

logixi is the natural logarithm

# iz the golden ratio

Result:

139.6675... +
3.141593... 4

Polar coordinates:
r=139.703 , 6=1.28856°
139.703 result practically equal to the rest mass of Pion meson 139.57 MeV

The mass corresponding to the value of the entropy that we have obtained, -
1.52503...*10%®, is -7.58210e+35. Performing the ratio between the two masses, we
obtain:

13.12806¢+39 / (-7.58210e+35)

Input interpretation:
13.12806 - 10°°

758210 10%

Result:
-17314.5434642117619129264979359280410440379314437952546128...

-17314.543464.....

We have also that:

sqrt(-(13.12806e+39 / (-7.58210e+35))) + 7+1/golden ratio
where 7 is a Lucas number

Input interpretation:
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|
| 13.12806 - 10°%° ; 1
[ —|— + 5+

\ 7.58210 - 10°7 ¢

# iz the golden ratio

Result:
139.203...

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

And:

Input interpretation:

1 13.12806 - 10°° -
4 7.58210  10%° &

where 11 is a Lucas number

#is the golden ratio

Result:
1387.23...

1387.23... result practically equal to the rest mass of Sigma baryon 1387.2

With regard the previous result -1.52503...¥10%, we note that utilizing the following
Ramanujan expression concerning the structure of highly composite numbers:

28, g 8 I i

this written expression in full becomes:

28 3% w53 72 5 1 %]3%17%19%23%29%31*37*41*43  from which, we obtain:

(Pit1/(Sqrt2))*(2A8*3A4*5A3 %A% 1 %] 3% 751 9%23%29%31%37%41%43)4

Input:

1
[mt][z* 3 %57 %7 %11 %13%17% 19 %23 %2931 x 37 x41 x43)"
W2/ :

Exact result:
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3010627577226453503242808213608713 624862 166 388 230066 934279 044

1
383326203805696000000 000000 [: + ;r]
y 2

Decimal approximation:
1.5085468441005209897585611404827767171264435170154498... x 10°°

1.5085468441...%10%

Property:
3919627577226453593242 808213608 713 624862 166 388 230066 934279 044 -

1
383326203 805696 000000000000 [: + fl'] 15 a transcendental number
v 2

Alternate forms:
1959813 788A13226 796621404 106804356 812431083 194115033 467139522

191663 101 902 848 000 000 000 000 [1} sy ;r]

1959813788613226 796621404 106804356 812431083194115033467139522

191663101 902848 000000000000 "u'I'E +
3019627577226453593242808 213608 713624862 166 388230066934279
044 383326 203 8056956000000000000

1959813788613226 796621404 106804356 812431083194115033467139522~
191663101902 848000000 000000y 2 [l +v 2 ;r]

With regard the result of the ratio -17314.543464....., utilizing the formula for the
Coefficients of the 'Sth order' mock theta function 1, (q), for n = 274, we obtain,
subtracting 76, 29 and 4 that are Lucas numbers:

sqrt(golden ratio) * exp(Pi*sqrt(274/15)) / (2*5™(1/4)*sqrt(274))-76-29-4

Input:

exXplm | =

#is the golden ratio

Exact result:

f |
Iuv.,-2?4_-'15n‘J a

2Y5
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Decimal approximation:
17314.09251881529671152737488340170088177941110633473803720...

17314.092518....

Property:
Itu1.,n'2?4,-'15 = | &
274
-100 + ; I1s a transcendental number
245

Alternate forms:
e e e
GV 2THIS T _
\J — (5+ 45 ) e 109

1

4

\Il_l[l‘f"l'lEll f\|2?4 15 o
- 109

435

| I
53/4 \j 137(1+v5 ) &V 27415 7 _298 660

2740

Series representations:

|
T 274
* EXP[F\I 15 w (-1 [_é}k 274-z0)" 55"
~76-29 -4 =(-1090 ) T

2V5 V274 tea

o ML o) o o ol ook )

3/4
+5

k=0 k=0
o (-1 -2} 274 -z0)* ¢ - -
10 Y ror not (| moan l =
k=0 )
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2 V5 V274
k k -k 1
arg(274 — x) py & (711 274 -x)" x [_E}k
-1090 EXP[HT{ ” +
2 = k!

; argigp — x
534 exp[z T {MJ] exp|r exp[m
2
ko ki1
X [—E}km[l}w:x [ }k
k!

N[l}[Ex

k=0 k! k=0
k ki 1
arg(274 - x) i\ — (=17 274 - x)* x {_E}k
IDEXP[!}T{ J] for o e Beaid e =0
k=0

ﬁexp[n !E]
-76-29-4=

2 Y5 V274
1 +=1/2 [sugl274-zg W2 m)]
)

1 Jl,.'z | g2 74—z W2 m)]

_1/2 |argi2 74—z 2
Aot larz274-20)2m1 | 1000 (Z_
o

k(1 T e

1/2 [arg(274 -2 }/(2 m)] -1 [_2}k (274 - Z0)" Zp

bty e +
k=0 ’

Jl.'2|sug —zu]f¢2n1| 12| 1+Isug 2

—z,:.'l.'-:.?n:l]]
2q

53 EXD ;r(
g

o (-1f { )k [2?4 z.;.}kzak 1
k_ =

1/2 |argld—zn {2 m) o [_l}k [_i}k {¢-Zn}k Zak /

= kz e /
=0

o (-1 - 51 J 274 -z P gk

Jl_-'z |argla—zn W2 )]

Ep

k=00

|

For the previous mass 13.12806e+39, we have the following A(r) =4.77706e+27

Now:
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1 dVar(r) 1 8nG M

2(r) — -
SN A dr A(r) ag d—1
\ ao
Yiplr) = (7
p(r) e (7)
M
Palr]— A(r)
o ap Xp(r)
Sl = .
' &G d—1
From:
M
uB(?‘} o A(r)

for d =4 and a;, = 1, we have that:

(13.12806e+39) / (4.77706e+27)

Input interpretation:
13.12806 - 10%°

4.77706 - 10°7

Result:
2.74814634094283004623052672564206868785403574583530455. .. « 1012

2.7481463494283...%10"
And:

ag Xp(r)
Yp(r)? = .
B\ = e g1

1/(8Pi*6.67430e-11) * (2.7481463494283¢+12)/3
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Input interpretation:
1 2.7481463494283 10"

8r-6.67430 1071 3

Result:
5.46101... = 10%°

5.46101...*10%

From the above Ramanujan expression, we obtain:
(2AB*FING*SABHTAQ* 1 #13*17*19%23*20*31*37*41*43)*1/(29%1/2)
Where 29 is a Lucas number

Input:
1
(2% 3% 5% x 7% x 11 x 13 x 17 x 19 x 23 x 29 x 31 x 37 x 41 x43) N

Exact result:
545 686486 440967 872 000

Scientific notation:
5.45686486440967872 x 10%°

5.45686486440967872 * 10%°

From the previous formula

ap Xg(r)
Yp(r)? = .
Bl = rd a1

We obtain also:
golden ratio™2 * In(((1/(8Pi*6.67430e-11) * (2.7481463494283e+12)/3)))

Input interpretation:
5 1 2.7481463494283 10"

¢ log
8rx-6.67430 107 3

log(x) is the natural logarithm

# iz the golden ratio
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Result:
125.00938...

125.00938... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

And:

Pi* In(((1/(8P1*6.67430e-11) * (2.7481463494283e+12)/3))) - 11+1/golden ratio
Where 11 is a Lucas number

Input interpretation:

1 2.7481463494283 - 1012 1
xlog -11+ -
8r. 6.67430 107! d &
#is the golden ratio
Result:
139.62700...

139.62700... result practically equal to the rest mass of Pion meson 139.57 MeV

And also:
29+7)* In(((1/(8Pi*6.67430e-11) * (2.7481463494283¢+12)/3))) + 11- golden ratio

Input interpretation:

1 2.7481463494283  10'?
29 + 7) log +11-4
87 6.67430 10711 3
log(x) is the natural logarithm
#is the golden ratio
Result:
1728.3581...
1728.3581...

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

From
— . dlogpglr)
Brlr) = dlogr
And
o2 (r) = (4 — 8 Ifr‘“) & palt)
D T

For r=1.94973¢e+13
(4 +4In(x))/ (4 In(1.94973e+13)) * 1/(8P1*6.67430e-11) * x / (1.94973e+13)
Input interpretation:

4 + 4 logix) 1 x
410g(1.94973 - 10"%) Br-6.67430 107'' 1.94973 10"

logix is the natural logarithm

Result:
2.49793x 1077 x (4 logix) + 4

Plots:

6.x1076 |
5. x10°8 |
4.x107°8 ]
5; %1075

2. x1078 |

(% from =3 to 3)

1. %1076 |

-3 =2 =1
0.00007 |
0.00006 |
0.00005 |
0.00004 |
0.00003 |
0.00002 |
0.00001 |

[x from =18 to 18)

£
=
un
=

Alternate forms:
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9.99172x 107" x (log(x) + 1)
9.99172% 10 x+9.99172x 10" x logix)

Alternate form assuming x>0:
x(9.99172x 1077 logix) + 9.99172x 107"}

Root:
x = 0.367879

0.367879 = pz(r)

Properties as a real function:

Domain
xeR:x>0)

Range

312241143 468497
lyeR: ¥y =- 2 |
312500000000000000000 ¢
K is the set of real numbers

Derivative:

E Ly
:—[2.49?93x 107 x (4 log(x) + 4)) = 9.99172x 10~ log(x) + 1.99834 x 10~
ax

Indefinite integral:
[1 {4+ logixix

dx =
[4log{1.94973  1013))(8n6.67430 10711 ) 104073 1013

x* (4.99586 x 1077 log(x) + 2.49793 x 1077}

(assuming a complex-valued logarithm)

Global minimum:
; 7 10102 1
min{2.49793x 107" x (4 logix) +4)} = - xXx= —
: 10110374837 ¢ &2

Definite integral after subtraction of diverging parts:
[ " (2.49793x 1077 x (4 + 4 log(x)) - x (9.99172x 1077 +9.99172x 10”7 log(x))) dx = 0
Jo

Thence:

(4 + 4 In(0.367879)) / (4 In(1.94973e+13)) * 1/(8Pi*6.67430e-11) * 0.367879 /
(1.94973e+13)

Input interpretation:
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4 + 4 log(0.367879) 1

0.367879

410g(1.94973 - 10} 8x«6.67430 - 107!

Result:
-4.40806... x 10712

-4.40806...*10"

From

dlogpp(r)

Bp(r)=— dlogr

(((-4 In ((-4.4086e-13)"1/2)))) / (((4 In(1.94973e+13))))

Input interpretation:
-4lug[~f _4.4086 1071 ]

410g(1.94973 - 107}

Result:

0.464850... -
0.0513310... s

Polar coordinates:
r= 0467676 radiu , 0= —6.30135% (anvl
0.467676

Now:

po(r) = (1= 3B(r) )7n(r).

(1-1/3%0.467676)* ((-4.4086¢-13)*1/2)

Input interpretation:
1 T
[1 +s [—9.45?5?6}]*J ~4.4086 1072

Result:
5.60465... = 1077 ;

1.94973 » 102
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logix is the natural logarithm

log(x) is the natural logarithm



Polar coordinates:
r =5.60465x1077 (radius), 6= 90°

5.60465%107
And:

(((1-1/3*0.467676)* ((-4.4086e-13)"1/2))))"2

Input interpretation:
1 - 2
[[1 +z [—D.46?5?5}J v -4.4086 107 ]

Result:
-3.1412082464363104 % 10713

Repeating decimal:
-3.14120824643631040000000000000 x 10~

-3.14120824643631040000000000000 * 107"

From the ratio of the two expression, we obtain:

((((4 + 4 In(0.367879)) / (4 In(1.94973e+13)) * 1/(8Pi*6.67430e-11) * 0.367879 /
(1.94973¢+13)))) *1/((((1-1/3%0.467676)* ((-4.4086e-13)*1/2))))"2

Input interpretation:
[ 4 +4log(0.367879) 1 0.367879

410g(1.94973 - 10%) B8r.6.67430 107" 1.94973 10"
1

[[1+§ [—0.45?5?6}}'\."—4.4035 10713 Jz

logix is the natural logarithm

Result:
1.403299950450973018339798671301551834200286066955687781200

1.40329995045.....
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Possible closed forms:

2371
5308

= 1.40329995880605

1
\J is (5-¢+4+10r-6log(2)) = 1.4032909500032

1
lﬂg[— [—2 2 +10e+¢€ +nx +;r2]J = 1.4032990500782

11
_pHEHeHITRT 137 secie m) =~ 1.403299937845
567 o
————— = 1.4032999558796
10V11 &2
50+117 ¢ -40 ¢* o
~ 1.403299943168
19¢
V2 ¥3e logi2) o
~— = 1.4032999547294
log“'®(3)

root of 112% —60x% —13x+106 near x = 1.4033 | ~ 1.403299949431

—Zee'+0+11e+15¢°
18 ¢

~ 1.403299947940

x rootof 174x% +16x% -15x-12 near x = 0.446684 = 1.4032999522749
1
root of 106x% —13x% -60x +11 near x = 0.712606

= 1.40329994043]

1
= (4¢" - 171+ 9 logim) - 15 log(2Z m) -4 tan ™' (1)) = 1.403299947823

[ 1
il 13 (-15+290¢ -8 -4log(2)) = 1.403299048088

x rootof 6x%-16x% -30x% -22x+17 near x = 0.446684 = 1.403299948896
~1+15x+2«

—— — +1.403299944844

2(-3-x+3n%)

And:

2/(golden ratio®2-+e)[((((4 + 4 In(0.367879)) / (4 In(1.94973¢+13)) *
1/(8Pi*6.67430e-11) * 0.367879 / (1.94973e+13)))) *1/(((1-1/3*0.467676)* ((-
4.4086e-13)71/2))))"2]

Input interpretation:
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2 [ 4 +41og(0.367879) 1 0.367879

2 41og(1.94973 - 10%) Bnr-6.67430 107" 1.94973 10

& +e

1

[[1+§ (~0.467676)) y -4.4086 - 101 ]2

logixy is the natural logarithm

# iz the golden ratio

Result:
0.52504336561772040747050344417734401856002466 7652840604645

0.52594336561772.... result very near to the following Rogers-Ramanujan continued
fraction:

o 2
o[ LA ! ~0.5269391135
eV sinh ¢ I’
0 1+ T
1+ >3
3+
23
1+ 3
3
5+1+ 3
7+ ..
Appendix
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We note that:

In ten dimensions, massless particle states are classified by their behavior
under the SO(R) rotations that leave the momentum invariant. Take a
frame with ko = k;. In the NS sector. the massless physical states are
the eight transverse polarizations forming the vector representation 8, of
SO(8). In the R sector, the massless Dirac operatcr becomes

kol | kT = kT 1)— 2,795 D). (10.5.15)
The physical statc condition is then
[SU—%HS.U;J\':'RH,- — 0 (10.5.16)

so precisely the states with s; = -|-—1 survive. As discussed in section B.1,
we have under SO(9,1) » SO(1,1) x SO(&) the decompositions

16 — (+1,8)+(—L8), (10.5.17a)
16' — (+1.8)+(—1.8). (10.5.17b)

‘Thus the Dirac equation leaves an 8 with exp(niF) = +1 and an 8 with
exp(niF) = —1.

The techyonic and massless states are summarized in lable 10.2. The
open string spectrum has four sectors, according to the periodicity v
and the world-sheet fermion number exp(riF) We will use the notation
NS+ and R+ to label these seciors. We will see in the next section that
consistency requires us to kcep only certain subscts of scctors, and that
there are consistent string theories without the tachvon.

Table 10.3. Products of SO(8) representations appearing at the massless level of
tie closed string. The R-NS sector has the same content as the NS-R sector.

sector SO(8) spin tensors dimensions
(NS+.NS+) 8, x8, = []+2]+Q2) = 1+28+35
(R—R+) 8§ x8 = [+2]+4s = 14+28+35;
(R-R—) 8 x & = [11+[3] = 8 + 56,
(R—R—) 8 < § = J[0+21+M4]- = 14+28+35_
(NS+.R+) 8 %8 — 8136
(NS+,R—) 8, x & = 8+5¢

Closed string spectrum

The closed string is two copies of the cpen string, with the momentum
rescaled k — _%k in the generators. With v, ¥ taking the values 0 and % the
mass-shell condition can be summarized as

%m3=N—1'=N—‘F. (10.5.18)

The tachyonic and massless closed string spectrum is obtained by com-
bining one left-moving and one right-moving state, subject to the equal-
ity (10.5.18).
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m L(} d ) S EBH m L.} d 5 5’5 H
1 196883 12.1904 | 12 5664 1 42087519 17.5764 | 17.7715
3| 2 21296876 | 16.8741 | 17.7715 6| 2 40448921875 | 24.4233 | 25.1327
3 | 842609326 | 20.3520 | 21.7656 3 | 8463511703277 |29.7668 | 30.7812
2/3 139503 11.8458 | 11.8477 2/3 7402775 15.8174 [ 15.6730
4 |5/3| 69193488 |18.0524 | 18.7328 T |5/3| 33934039437 |24.2477 | 24.7812
8/3 | 6928824200 | 22.6589 | 23.6954 8/3 | 16953652012291 | 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
514/3| 86645620 |[18.2773|18.7328 8 14/3| 13906384631 |23.3621 |23.6054
7/3 (24157197490 | 23.9078 | 24.7812 7/3 | 19400406113385 | 30.5963 | 31.3460

Table 1: Degeneracies, microscopic entropics and semiclassical entropies for the first few values of

m and Lq.
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