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Abstract

In this research thesis, we have described some new mathematical connections
between some equations of the Ramanujan’s manuscripts, the Rogers-Ramanujan
continued fractions and some sectors of Particle Physics (physical parameters of
mesons and dilatons, in particular the values of the masses), String Theory and D-
branes.
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From Ramanujan manuscript books:
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Forn=0.1182, we obtain:

325 ((((((((((((((423qrt(5)*0.1182+5sqrt(5)+30*0.1182-1)(1/(8*0.1182))))) /
(((64)7(0.1182)*(11)*3)))*((((sqrt(5)-1))/2))"(8*0.1182))))))(-1))))))

Input:
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n! is the factorial function

Result:
3.14081...

3.14081...

Alternative representations:
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I'x is the gamma function

Iia, x)is the incomplete gamma function

[y i the Pochhammer symbol (rising factorial)

Series representations:
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£isthe set of integers

n
[ ais the binomial coefficient
m !

Integral representations:
32 9.56204 [ 'log( ! at|’
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(8 0.1182)(64%-1182 111)3)
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logixis the natural logarithm

Note that:

19°3/0.1182 = 0.9994788035522 result very near to the value of the following
Rogers-Ramanujan continued fraction:
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Result:



3.141592653589794328568315427987445801782936610316384831763...
3.14159265358979....

((374-+274+1/(2+(2/3)"2))" /4

Input:
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Decimal approximation:

3 Ika

3.141592652582646125206037179644022371557877983160126149695...
3.1415926525826....

Alternate form:

1
— 32143 22%*
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All 4th roots of 2143/22:



Polar form

| 2143
:J e = 3.14159 (real, principal root)

|
# 0 L R R Ay £

22

4'2143
22

e ~-3.1416 (real root)

.
52 amz 31006,
22

((((12/(sqrt(190)))) * In(3+sqrt(10)) ((sqrt(8)+sqrt(10)))))

Input:
2 1og(3+v/10) (V8 +v10)
v 190

logix) is the natural logarithm
Exact result:

IE P — —
6"4' = (2v2 +y 10 )log[3+v 10

Decimal approximation:

0.483810831223788502416854523775033221924803785680809814645...

9.483810831223...
Property:
I? '_ — '
6 _.q|| % [21.," 2 +4 10 ] lug[B +4 10 ] is a transcendental number

Alternate forms:

12(2 +¥5 }sinh™(3)
V95

12(2+V5)log(3+v 10
V95
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sinh ™ (x is the inverse hyperbolic sine function

Alternative representations:

(log(3+V10)(vV8 +V10))12 12log,(3+V10}(V8 +V10)
V190 V190

(log(3+V10) (V8 +V10))12 12logw@)log,(3+V10)(V8 +V10)
V190 V190

(log(3+V10)(vV8 +V10)j)12  12Liy(-2-v10)(V8 +V10)
V100 V190

logyix) is the base- b lagarithm

Lipix) is the polylogarithm function

Series representations:
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argizis the complex argument



[x] iz the floor function

Integral representations:
(log(3+V10 ) (V8 +V10))12 Fwﬁ 12(5+2V5) :
V190 o 5v19 ¢t

t

(log(3+Y10 (V8 +V10))12  6i(2+V5] r-w (2+V10)° (=52 r(l +3)
v 190 a \."'9_5,11- e gy r(l-3s)

d s

I'ix) is the gamma function
We note that the sum of the two expression is:

((((3M+274+1/(2+2/3Y2) 1/4))) + ((((12/(sqrt(190)))) * In(3+sqrt(10))
((sqrt(8)+sqrt(10)))))

Input:

' 1 12 S o i
J 3 gty + log(3++/10)(v8 +v10]
NN

logixiis the natural logarithm

Exact result:

— Foan

| 2143 7 T B e —
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Decimal approximation:

12.62540348380643462762289170341905559348268176884003596434. ..
12.625403483806.... result very near to the black hole entropy 12.5664

Property:
2143 2 =  — —
.‘:IIII T 6 ‘Hll = [2 v 2 +4 10 ] log[B +4 10 ] is a transcendental number
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sinh " (x) is the inverse hyperbolic sine function

Alternative representations:

1 (log(3+v'10 ) (V8 +V10))12
T V150 :
1 12log,(3+V10 (V8 +V10)
& V190

|
4’34+2“+
\ 2+
/24+34+

y
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1 12 logia) log,(3 + V10 ) (V8 +¥10}
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' V190
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Fo V190

logyix is the base-b logarithm

Lipixi is the polylogarithrm function

Series representations:

1 (log(3+V10 (V8 +V10))12
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argizis the complex argument

|x] iz the floor function

Integral representations:
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rix) is the gamma function

And:

11/103 + 1/6((L/4((((((3M+274+1/(2+Q2/3Y 20 ) H((12/(sqre(190)))) *
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logixiis the natural logarithm

Exact result:

SN et A [215 Jio |1 [3 NET)
— — 0
1000 " 96|V 22 T \,,' 05 ¥ Jlog(3 + ]

2

Decimal approximation:

1.671425136759496420858896527649862156286021255496282713692...
1.671425136759.... result practically equal to the value of the formula:

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

that is the holographic proton mass (N. Haramein)
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logyix) is the base- b lagarithm

Lipix) is the polylogarithm function
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10° 6|4 i;( ) +2+[3f V190 -
3
VEL) [2 (=)
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11 1|1 (., .. 1 12 log(3+v10 }(V8 +V10)
—+——4|3 +27 + =k : || =
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3
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x| i=s the floor function
From:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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Hence

Giglt = B 9407 B
6195, = 1096e=™VE | ...

so that

64(g3t + g57) = €™ — 24 + 4372V L = 64{(1 +v2)"? + 1 — VD))
Hence _

€™V = 2508051.9082. . . .
Again
Gar = (6 | v’ﬁﬁ,
6462 — ™3 1244 976 ™V L ...,
64672 = 4096 V3 _ ...

so that

64(G3: + G2t) — €™ 24 + 4372V — ... _ 64{(6+ V3T)® + (6~ V3T)}.
Hence

e
e*V3T _ 199148647.999978 . . . .
Similarly, [rom
we obtain
12 12

; R = = 5L 29 5 —+/20

64(g% + g5") — ™ — 24 44372V 4. — (—J > ) + (—J —
“ / =
Hence
€™ — 24501257751.00990082 . . . .

From the following vacuum equations concerning the Brane Supersymmetry
Breaking, we can to obtain, putting

4096« Y instead of

F—Q(S—p)0+2,3}§-’¢

a news possible mathematical solutions that are very near to the originals.

From:

15



An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017
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12 a4 Alp)
T " q e 2-":}}_’ o R £19 g 4
[:"-1 ]2 — .‘ﬁl"'_JJ:l e e T —m g, =2 ) P—J{..—p] D28 @
' 16(p 4+ 1) 4 E
With 4096 for
alp) 1.2 .
Tewd _ _PE W _s@-po+asPs
YE

we obtain:
((-(-1/2*0.02390591"2)/(2.5)))* 4096*e™(-P1*sqrt(18))
Input interpretation:

0023905012

2 Ap96™ VD
2.5

Result:
7.61802... % 1077

7.61802....%107

Series representations:

16



(4096 ¢ VI8 ) (~(-0.02390592)) T k(1)
= 0.468167 ¢ T e

2x25

[4(:95 e m] (~(~0.0239059%))

225

o [_i e [_ l}
= 0.468167 Exp[—;rw.l," 17 %‘D ”’T“]

4096 ¢ ‘“ﬁ] (~(~0.02390597))

2225
nZigRes, 1, 177 (- -5)I(s)
0.468167 exp| - =
2+
" is the binomial coefficient
\m |
n! is the factorial function
(@ip is the Pochhammer symbol (rising factorial)
I'ix) is the gamma function
Res f is a complex residue
320
. -+ 18
With 4096« 7" ™ for
2 2 3@ 98 ) C+230P 4
g 41— g—H{8=p) U+,
16k'e 20 =
(7 —p)
We obtain:

1/2%(((((0.02390591°2((((5+1-(2*1/2)/2.5)))* 4096*e"(-Pi*sqrt(18))

Input interpretation:

2

1
1 2 2 —nv 18
— [0.02390591° [[5+1 - —= | - 400964
2[ Q059 [[ + e ] 06 ¢

17



Result:
0.00001066522...

Result:
1.0665220000% 107>

1.066522... % 107

Series representations:

T e gk (12
V17 I 10 {kl

2 —_—
0.0239059° [[5 gy T ]4(395 gyt J = 6.55433 ¢

2 F—
0.023905 2[(5 1——]40 6 '”‘“WJ:
Q059 + T 06 ¢

o [— B [_ l}
6.55433 exp|-x 17 3 ?Tzk
k=0 )

1 2 2 w418
2 0.0239059% [[5+1- —=— 4096 J:
2 A0 H i g 2.5J R

T E:i,:, RESH_%ﬂ. 177 F[—

2vn

% —s}r[s}
6.55433 exp|-

njy. : - o2
|is the binomial coefficient
\m

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res f is a complex residue
=

With 4096 ¢ ™V for

18



we obtain:
exp(-2)+(((0.0239059172/(16*6)))*((7-5+(2*1/2)/2.5))* 4096*e(-Pi*sqrt(18))

Input interpretation:
0.02390591°
166

2

1
7B
2

exp(-2) + 4096 ¢ V18

Result:
0.1353353784618. ..

0.13533537...

Alternative representations:
(7 -5+ —2-)0.0239059% - 4096 ¢ V12

exp(-2) + 23 2 e =
(7 -5 + —2—)0.0239059° 4096z 7 V18
exp(-2) + CLLE T fol

(7 -5+ —2-)0.0239059° 4096 ¢ V18
2ax2
exp(-2) + =

16 6 -
[?-5+ = }D.DEBQDSQZ 4006 w*®

292

expi—2)
AR 16 - 6

(7 -5+ —2—)0.0239059° 4096 07 V18
2.5 x2
exp(-2) + =

16 6 -

2

1
exp(-2) + 0.0239050> [2 . ﬁ] 1+

—

-1+ cm:h[— T "'218 ]

logixiis the natural logarithm

cothix is the hyperbolic cotangent function

19



Series representations:

(7-5+2-)0.0239059% - 4096 £ ™ VI¥
-2y - =
exXp( + 16 6

e "."'ﬁ]J'c
expi-2)+ 0.0585208 2‘ T

k=01

(7-5+—2-)0.0239059% - 4096 ¢ " V1®
exp(-2) : =
S 16 6

exp(~2) + 0.0585208 Z‘ fk{—fr QE]
S

==

(7-5+—2-)0.0239059% - 4096 ¢ V1®
exp(-2) : =
S 16 6

exp(-2) + 0.0585208 2‘ T i [n u‘ﬁ]
k=—0a

n! is the factorial function

Iniz) is the modified Bessel function of the first kind

We have obtained, putting

4096 ¢ Y instead of

(_-j'_Q(’E"_P')C-I-Q,'B}f) @

also a new possible mathematical connection between the two exponentials. Thence,
also the values concerning p, C, fr and ¢ correspond to the exponents of e (i.e. of
exp). Thence we can to obtain for p =5 and Sz = 1/2:

e~6C*+® = 4096¢ V18
With respect to the exponential of the vacuum equation, the Ramanujan’s exponential
has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -mv/18. From

this it follows that it is possible to establish mathematically, the dilaton value.

20



We obtain:
exp((-Pi*sqrt(18))

Input:

exp[—nm]

Exact result:
&3 V2

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 10°°

1.6272016... * 10°°

Property:

32 nr.
P " is a transcendental number

Series representations:

— - bkl 7.,!.;12
P-wls_f”” Liol 1 ]

—:rulS_Exp ’1”‘('_24[17 [2Lc

nIfgRes, 1,177 (-7 —s)Is)

2y

b3 =

-y 18
e " = exp|-

21

niy. 5 : e
is the binomial coefficient
\m |

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)

rx) is the gamma function

Res fis a complex residue
T30



Now:

e~6C+® = 4096¢ V18

e~ ™18 = 1 6272016... * 10°

L _=6C+d = 1.6272016... * 10
4096

0.000244140625 e ~6C+® = ¢=™V18 — | 6272016... * 10

We have that:
ln(e‘”m) — —13.328648814475 = —m\/18

and:
(1.6272016* 10"-6) *1/(0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = g~mV18

Dividing both sides by 0.000244140625, we obtain:

0.000244140625 ,_6C g _ 1 o—VIB
0.000244140625 0.000244140625

e~0C*+? = 0.0066650177536

and:
22



((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

(-nV 18 1
EXP| —
P 0.000244140625

Result:
0.00666501785. ..

0.00666501785...

Series representations:

exp(-7V 18 ) - 1
exp(-nV 18] = 4096 exp|-ny 17 3 L7 [2 ]
0.000244141 = P

7o ol o
exp(-xV 18 | o [_ = [_E}k
———————— = 4096 exp|-7 v 17 v 7l 2k
0.000244141 Bl %‘3 T

o - i d A
exp(-x Vv 18 | ?I'E_..ﬂ:, Ress=_%+j 17 r[ - S}FIS]-
———————— = 4096 exp|- 2
0.000244141 o=

fRy. : ; oo
iz the binomial coefficient
\m

n! is the factorial function

[y is the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res f is a complex residue
2%

e 60+ =(.0066650177536

23



1
0.000244140625 =

exp[—n J'E]

-+ 18 1
0.000244140625

=0.00666501785...
Now, we have that:
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

logixis the natural logarithm

Result:
-5.010882647757. ..

-5.010882647757...

Alternative representations:
logi0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = log(a) log,(0.006665017846190000)

log(0.006665017846190000) = -Li7(0.993334982153810000)
logyix) is the base- b lagarithm

Lipix) is the polylogarithm function

Series representations:

(-1} (-0.993334982153810000)
k

log(0.006665017846190000) = _L
=1
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0.006665017846190000 -
log(0.006665017846190000) = 2 i x| 22 : 9 0,
T

<, (1) (0.006665017846190000 - x)* x*

log(x) - >_‘ s
k=1

0.006665017846190000 - 1
log(0.006665017846190000) = | 22! ? zﬂ}chg[ ]+

2 oty
arg(0.006665017846190000 — z0)
logizg) + { 2 logizg) -
i
& (-1 (0.006665017846190000 - zg)* z*
k
k=1

argizi is the complex argument

[x] iz the floor function

i is the imaginary unit

Integral representation:

"0.00666501 7846190000 1
10g[D.DD5555G1?84I519DDDD}=j Cdt
1

Now:

—6C + ¢ = —5.010882647757 ...

for C =1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Indeed, if we put this value of dilaton in the previous three vacuum equations, we
obtain the following values:

((-(-1/2%0.0239059172)/(2.5)))*exp(-2*3+2*1/2%0.989117352243)

Input interpretation:
0023905912

1
2
S T T . Fp e 11?352243}
T Exp[ + 5 989

25



Result:
7.61802... x 10~7

7.61802... % 107

1/2%(((((0.02390591°2((((5+1-(2*1/2)/2.5)))*exp(-2*3+2*1/2%0.989117352243)))))

Input interpretation:

1
1 2x - 1
~10.02390591% ||5 +1 - —= exp[-z 34+2x— 0.98911?352243]
2 2.5 2
Result:
0.00001066522. ..
Result:

1.0665220000% 107"
1.066522... * 107

exp(-2)+(((0.023905917°2/(16*6)))* ((7-5+(2*1/2)/2.5))* exp(-
2%342%1/2%0.989117352243)))))

Input interpretation:
0.02390591°
166

2

-5+

I:"I-II\Jln—-

1
exp(-2) + ]Exp[—E 3+2 2 D.98911?352243]

Result:
0.1353353784618. ..

0.1353353...

Results practically equal to the previous, as was to be expected

We note that from the inverse, multiplying by 7/32, we obtain:

7/32 * 1/(((((exp(-2)+(((0.02390591°2/(16*6)))*((7-5+(2*1/2)/2.5))* exp(-
2%3+2%1/2%0.989117352243))))))))

Input interpretation:
7 1

32 3

B

2
exp(-2) + L0201 [? ~5+

i 1 i
e ]Expl—E 3+2 7 D.98911?352243}

a3

]
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Result:
1.616354884334. .

1.61635488... result practically equal to the value without exponent of the Planck
length

The dilaton value obtained
0.989117352243 = ¢

we note that is very near to the result of the following mean of these Rogers-
Ramanujan continued fractions:

e 5 6—27[
=1+ 7 ~1.0018674362
Vo5 — o 1+ ¢’
e—67r
1+ s
€
1+
1+..
2z
e_ﬁ e—27r\/§
\/5 =1+ e ~1.0000007913
e
54(<3 I 1+ 6_67[“/g
1+5\/\/(¢—1) 57 —1 l+———
e— V2V
1+
1+...
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=1- — ~ (0.9568666373
(p—1V5 —p+1 1+—° —
1+ ¢ vy
e
1+
1+...
ef% e—ﬂ'\/g
NG —1— —— ~(0.9991104684
c
—-@p+1 1+ e‘”’ﬁ
1+ ¥/s* -1 +—
6747;*\/5
1+
1+...

Indeed:

1/4*(1.0018674362 + 1.0000007913 + 0.9568666373 + 0.9991104684) =

=0.9894613333 result very near to the dilaton value

From:

1/(cosh((((Pisqrt(3)))/2))) - 1/(3cosh((((3Pisqrt(3)))/2))) +
1/(5cosh((((5Pisqrt(3)))/2))) - 1/(7cosh((((7Pisqrt(3)))/2)))

1 1 1
(37V3)) : 5cosh(! (57V3)) 7cosh(! (7xV3))

(rV3)) 3cosh(} L !

coshix) is the hyperbolic cosine function

Exact result:
[‘HBN] 1 [3V3fr] 1 [5'\'34?] 1 [TVS;‘T]
sech - —sech + — sec — —sgech
2 3 5 2 7 2
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sechix is the hyperbolic secant function
Decimal approximation:
0.1308000038044344078333040833780623801120617447162657435074. .
T

0.13089969389... =
24

Property: B
sech[ﬁﬂ] : h[3f3 F]+ésech[

5v3x) 1 V3
- —sec — —sgech
3 2 7

I1s a transcendental number

Alternate forms:
V3 n 3vV3 5v3n 7vV3 x
105 sech| —— 5 - 35 sech 5 +21 sech Z — 15 sech i

105

2 ccsh[%] 2 cash[ hlzi] 2 cash[ %] 2 cash[%?"]

1+cosh(V3 n} 3(1+cosh(3V3 x))

" 5(1+cosh(5vT n))  7(1+cosh(7V3F )

2 2
+

ERIE y Fn{ V3 )z 3 [{.'{ 33 a2 ERER 2 ]
2

2
[ {5 V3 n)f2 e r)f2 ] 7 [4. {7v3 /2 W n]lla"z]

S5le

Alternative representations:

1 1 1 1 ~
ny3 ] 5 cash[ (m \.'"_}J 7 cush[ ?ﬂzﬁ ]
1 1

cnsh[%] 3cosh[ =
1 1

_ § _

cns[émﬁ} 3ccs{§mﬁ} ECQS{Emﬁ} ?cas[gmﬁ}

1 1

cnsh[”‘ﬁ] : 3 cash[ ] 5 CDSh ﬁ}} ?cush[%]

2

=

1 1
cns[—i mﬁ} § 3 cns[—§ im ﬁ} i 5 cas[—g ”rﬁ} ?cns[— m‘u"_}
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cnsh[” ] 3 cnsh[“;?] ’ 5 C[’Sh[g (= ﬁ}} _ ?cosh[%]

2
1 1 1
1 & 3 = 5 Z
sctl{%a'nu'?] sctl{ginu'?] sctll[ginu'?] sctl{ginu'?]
i iz the imaginary unit
s=c(x) is the secant function
Series representations:
1 1 1 1
— - — + - — —
t:u::ush[”;3 ] 3 r:l::sh[g’r;3 ] S CDSh[g (= ﬁ}} ?cosh[%]
1k 05 _ 35 21 15
N [1+2k}[1+k+k2 Tokok? 100k kT 37k k2
105
k=0
1 1 1 1
— - — + - — =
cnsh[" o ] 3 cnsh[m] 3 CUSh[;‘ (r ﬁ}} 7 cnsh[ —ad ]
2 2 2
—
St a+2n
k=0
(123886 + 23097k +24387k” + 2599k’ + 1347k* +57k” + 19 k°)) /
(105(1 +k +k*){7 +k +k*) (19 +k +k%) (37 + k + k%) x)
1 1 1 1
— - — + - — =
cnsh[” ] 3 msh[w] 3 CDSh[E (x ﬁ}} ?cnsh[ il ]
2 2 2
o2 k -mi243 142k
P M 2 L e
105
k=0

= = - ,
[_15 +91 V3 (142K _ g5 2V3 (142kjn 155 3 V3 L1+2.£c]1]

Integral representation:
1 1 1 1

CDsh[” ‘;? ‘] 3 cnsh[ %] + 5 CDSh[E [}T ﬁ}} - 7 CDSh[ 'I":rzu'? ]

jum 210+ V3 _70¢%1V3 L 42451V3 _30¢7iV3
dt

o 105 7 + 105 7 t2
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1/(cosh((((PI/((2sqrt(3))))))) - 1/(3cosh((((3P1/((25qrt(3)))))))) +
1/(5cosh((((SPi/((2sqrt(3))))))) - 1/(7cosh((((7P1/((2sqrt(3))))))))

Input:
1 1 7 1 _ :
cnsh{ﬁ] 3::051’1{3/2:]?] 5::051’1{5/2:]?] ?C[’Sh(?/z,;g]

coshix) is the hyperbolic cosine function

Exact result:

T 1 Er
sech[ ]+ — sech[ ]—
2+/37 5 243

}sech( 7n ]—Esech[ﬁ}r]
7 \ay3) 3

sechix is the hyperbolic secant function

Decimal approximation:
0.654442511141622215813893907448716743311205554141382615605. ..

51

0.6544425111.... = —
24

Alternate forms:

i

243

Snm

]+21 sv:ch[2 ﬁ] -15 sech[;?};]—SS sech[fn]]

1
— | 105 sech{
105

2 cnsh(2 :"E ] 2 th(z:%] 2 CDSh{z:’%] 2 cnsh{ %]
1 + cosh La] : 5(1 +cash[§]] 5 ?{1 +cnsh( :—%}] ) 3(1+cosh(v3 xJ)
2 2

lE‘-n).‘{zwﬁj'l +e”ﬂ2ﬁ] & 5 (E-mnf{z V3 +E{5n3ﬁ_2 ﬁ]] -

2 2

7 (E—(?n:ﬁ_z v3), omff2 ﬁj] 3 {E-{ﬁ nfz, (V3 n]}!g]
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Alternative representations:

1 i 1 : ] . ]
com(zz) seos(35) seom( ) Teom(Z5)
1 1 ) ) ' .

ol i) eo3iE) o) 7eo(Z)

1 i 1 ) : ] . ]
ol o) menn) sl o) men(a)
1 i 1 ) ; _ X
k) g} setflE) vl 2

1 i 1 ) : ] . ]
(o) menmle) sea() mem(C)
1 1 1 1
1 ) 3' + 5. ) ?.
ﬂ[zjunz ] ﬂ[;;iz] [25;%] ﬂ[z?;iz]

Series representations:

1 1 1 1
== + = =
cnsh[ﬁ] BCGSh[;,,_%] SCDsh[;T"?] ?cush[zi”_g]

k 35 315 63 45
e Ek}[_ k2 | 143ke3k | 743ke3ke 13+3k+3k3}
e 105

1 B 1 1 B 1 B
3 5 7 =
mih[zj_a ] BCDSh[zu_n?] SCDSh[z u'n?] ?cnsh[ﬂ"_g]
2 k —7(142k)m)f(2vE)
— -1y e’ o /
k%‘n 105

({142 k)n)/v3 (2i1+2k)a) V3 =i
[_15_'_21‘?“ PR _35‘?: 1 PO ¥ 1':'5{““‘3 I].+2J'Z:|.I'I']

32

i iz the imaginary unit

s=c(x) is the secant function



1 1 1 1 k
L Im | & 3m - Tn :2‘[4[_1} Lt
co(5) acon( 2] seom( ) 7eon(Z) iz

(6496 + 9495 k + 13707 k* +8937k” +5751k* + 1539 k” +513 k%)) /

(105(1 +k +k*)(1+3k +3k%)(7+3k+3k)(13+3k +3Kk%)nx)

Integral representation:

1 1 1 1
i - + - =
cnsh[ ’T_] 3cosh[g—l] ECDsh[S—l] ?ccsh[?—l]
243 . 243 - 23 . 24 3
. 2 [-1D5+35 e AL Ui R ‘*'3]
f = dt
Jo 1057 (1 +t7)
And:

1/(cosh(((Pi/((2sqrt(3))))))) - 1/(3cosh((((3P1/((25qrt(3)))))))) +

1/(Scosh((((5P1/((2sqrt(3)))))))) - 1/(7cosh((((7P1/((2sqrt(3)))))))) +
1/(9cosh((((9Pisqrt(3)))/2)))

Input:
1 i 1 :
cush[%] 3cash[3 23_3 ]
1 B 1 . 1
5 cnsh[S : :? ] 7 cnsh[? & :? ] 9 CDSh[El 9 “f?”

coshix) is the hyperbolic cosine function

Exact result:

sech[ T ]+ l sech[ o7 ]— E sech[ 7n ]— l SEch[\.’B F]+ Eser_‘h[gwf3 }T]
5 o oy 3 2 9 2

243

sechix is the hyperbolic secant function

Decimal approximation:
0.654442511146780749150457301324615572422024535553644738187...

0.6544425111... as above

Alternate forms:
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1 5
— [315 sech[ il ]+ 63 sech[—r] =
315 23 23

45 sech[i]— 105 sech[ ¥3 }T]+ 35 sv:r:h[gI ﬁﬂ]]
243 2 2

2 cash[

|

1+ cosh[ ] [1 - cash[ N ]]
2 cush[ 2 cush[ ¥3 ] 2 cush['@]

7(1+cosh( Z2)) " 3(L+cosh(v3 ) 9(1L+cosh(9 V3 x))

] 2 cosh[

e’

243

2 2
' — ) A T ! — ) — T
nf[2v3]  xf(2v3) 5 [ﬂ—ﬁm’n{z V3| +E¢5n:|,a{z V3 ]]

e ! "+e

2 2 2

. e ' Ly e ! Z ) + i ' L )
7 [f-wn::a'ﬂz V3| +f¢?n:}a|}2 V3 '|] 3 [f—du‘ 3 n)f2 _Huqu' E n:l:.'E] 9 [‘,‘{9"' 3 n)f2 +fl{9u‘ 3 n]’a.?]

Alternative representations:
1 1 1 1 1

cosh[ﬁ] i 3 cash[ } : 5 cash[zs 21”_3] ' 9 CDSh[g [’Tﬁ}}

"_] ?cosh[

L
(5]

1 1 1 1 1
_ i -
cns[z’:? ] 3 cus[;:%] 5 cns[ 25‘:;13 ] 7 cas[;;; ] 9 ccs{g ir \"?}

1 B 1 N 1 ) 1 . 1 )
cnsh[zj_g] 3 CDSh[zTg ] 5 |t:|::5h[25;"3 ] ?cush[;’r_g] 9 CDsh[g (i ﬁ}} -
1 1 1 1 .

o -3y5) seo-25) seol-22) el 7] ocos5inV3)
1 B 1 . 1 i 1 1 )
cnsh[zj_] 3 CDSh[zT?] 5 cnsh[ - ] ?cnsh[ 7 ] 9 CDsh[g ( ﬁ}} N
1 1 1 1 !
1 = 3 L 5 = = + 5
) ) ) ) e

i is the imaginary unit
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s=c(x) is the secant function

Series representations:

1 1 1 1
- + = + — =
cnsh[%] 3 ccsh[ E—T_] 5 cnsh[ S—T_] 7 cush[ 0 ] 9 cnsh[g (V3 }}
243 243 23 243 2
a1k 105 35 245 189 135
o [1+2k}[ L kk? | Blkk? | 1a3ke3k2 | 743k+3k2 13+3k+3k3}
315
k=0
1 1 1 1 1
- + == + — —
cnsh[ I ] 3 ccsh[ 2L } 5 cnsh[ 5”_] ?cnsh[ ?”_] 0 cnsh[g (w¥ 3 }}
243 243 243 343
® g e s
24 2 (C1)f ¢ 92V (142K)n [35 45 fl:llil|1+2k||'r||: LEI
e 315
63 110142 kjm)/vE +315 PI:IB-:1+2k:|n:|:."I~.-'? 105 ¢4 ﬁ.;l,,gk:m]
1 1 1 1 1
- + = + — =
cush[ e ] 3 cash[g—’l} 5 cnsh[E—”_] ?cush[ ?’T_] 9 cnsh[g (wV3 }}
243 243 243 23 2
o
Z [[- 11 +2k) [4?53 257 + 7043132k + 10258526 k” + 6864408 k> +
k=0

4523355 k* +1329264k” + 476226 k° + 28404 k” + 7101 k%)) /
(315(1 +k +k%) (61 +k +k*) (1 +3k +3k?)(7+3k +3k")(13+3k + 3k?)n)

Integral representation:

- + - + =
; —— — L 9 cosh(Z (x V3
CDSh[zﬁ ] BICDSh[z u'?] . SCDSh[z u'?] ?th[zxﬁ?] [2 4 }}
- CE ARG T AL P L A A
Jw dt
: 3157 (1 + )

1/(cosh((((PI/((2sqrt(3)))))))-
1/(3cosh((((3P/((2sqrt(3)))+1/(5cosh(((SPi/(2sqrt(3))))))-

1/(7cosh((((7Pi/((2sqrt(3)))))))+ 1/(9cosh(((OP1/((2sqrt(3))))))))-
1/(11cosh((((11Pisqrt(3)))/2)))
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1 1
cush[%] : 3 cush{E ] :? } ) 5 cnsh[S _] i
1 . 1 T
7cosh(7+ Z=) 9cosh(9+Z=] 1lcosh(; (11xV3))

coshix) is the hyperbolic cosine function

Exact result:
sech[ il ]+ésech[ 3% ]—Elrsech[ £ ]—

2v 3

1
— sech[
3

x@n] 1 [awﬁn]
+§SEC -

sechix is the hyperbolic secant function
Decimal approximation:
0.654505903031951239010081466318636943736421676023195096468. ..

0.654505903.... as above
Note that:
(5Pi/24-Pi/24)"1/64

Input:

T —

i

| m
6;:‘5 ot
24 24

Exact result:
[x
64 —
V6

Decimal approximation:
0.989941095379548541423356654369279890237253767559106012445...

0.989941095...

Property:

|
'5# 3 15 a transcendental number
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All 64th roots of 7/6:
I
— "= [real, principal root)
'5# 5 e =0.989941 (real principal root

6;:( : £1T32 L 0.985174 +0.09703 i

6;:‘ : STV L 0.9709240.19313

—

| iy
avi‘ E P12 L 0.9473140.28736

—

| R
-5# g "™ L0.91459 +0.37883

Alternative representations:
' ETTE
64I 5_}1- i __ 64 720

24 24 24
|5 m [ 4

7 SRR | Y PR
24 24 \H 7 R
[ f

6af 27 e ki cos ti=1)
24 24 24

Series representations:

37
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logixis the natural logarithm

i iz the imaginary unit

1 3 ; . ;
(x1is the inverse cosine function



"P,' [_l}l-hlc 1195—1—2.1: [51+2k _4 2391+2k}

'54||5_}T_l :64||E 64
24 24 3 "-,”H:I

1+2k
2
- \IE"-U 4 1+2k Yot T aman
24 24 Gﬁ
Integral representations:
64/ J;*” L1 at
mfof b NS I
24 24 53
& J:j —
||5}T + 112
24
e . . (o [ -
645_}1-_1:64\/2 ::/Jlﬁn'l_tz dt
24 24 3 §
Now, we obtain:
Input:
18 1 1
1+ — ik - +
10 cnsh[—_] 3 cash[ "_]
243 23
1 1 1
5 cnsh{E o ] 7 ccsh[? s \E] 9 ccsh{ [QJT }

coshix is the hyperbolic cosine function
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Exact result:
509 big 1 Er
—+sech[ _]+— sech[ _]—

500 23 2v3
1 7 1 V3 1 V3
- sech[ T ]— - sech[ s + - s».=_ch[gI a:
7 243 3 2 9 2

sechix is the hyperbolic secant function

Decimal approximation:
1.672442511146780749150457301324615572422024535553644738187 ...

1.672442511... result very near to the proton mass without exponent

Alternate forms:

5
]+ 6300 sech[ T ]
243

’T]+ 3500 sech[g f”]]

32067 + 31500 sech[

31500 243

T
4500 sech[

] 10500 sech[
243

2 cnsh[ ] 2 cnsh[

|

509
SDD l+cush[ ] [1+cnsh[

2%

)

V3
Er_"nsh[ ] Er_"nsh[ 2 cnsh[p‘f”]

R
;3
[1+msh[_?]] 3(1+cosh(v3 n)) 9(1+cosh(9 V3 x)

509 2 2
i + -

+ ] ] ] I}
500 rf(243)  nf(243) [ 45mf[2v3]  mf|z2 u'?]]
e Tt ' 5le v e '

2 2 2

s = U R ¢ T T
?[f-a.?m:n:z V3| +f¢?n]}.|:2 V3 ]] 3 [E-{u 3 n)f2 Huqu' E] n]:.z] 9 [‘F-qw 3 n]:.z +f5w 3 n]:a.?]

Alternative representations:
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1+ — + - +
10° cnsh[—_J 3 cosh 21"_3]
1 i 1 . 1 B
ECDSh[zii.] ?cnsh{zz%_] Qcash[g[n-f?fﬂ N
1 1 1 1 1 1 18
’ im i 2im N Jim - Jim N e 1,‘."_ N E
cas[z w?] BCDS[z v?] SCDS[zﬁ] ?cas[z u'?] QCDS[EM 3}
18 1 1 1
1+E k bij - an = 3 3

cush[;E?q 3::::::5}1[2\“1,_3 ] 5cnsh[2J_]

1 7 +|;| h?l v’?} 2 11':r - : 3inm 5
?CGSh:E:M?] e 1[2 [}T j ins[_zu?] 183 CDS[_:EJ
SCDSL-;J%.]_ ?casf-;tg_]+ gCDSL—E:ﬂ'f?;}ﬂ-EEE
18 1 1

+— + - +
10° cosh[—_] 3 cosh ;;"_3]
1 B 1 1 -
SCDSh[EZ%.] ?cash[zii.] ansh[—[ﬂ'f?fﬂ -
E 1 1 1 1 1
+1D3+ luT _ ;JJT ’ :11 _ ;J'.IT +5:u:{919'ru'3'|
ﬂ[wz] m[wz] [zuz ﬂ[wz] z

i iz the imaginary unit

s=C(x) is the secant function

-(29/1073+7/1073)+1+1/(cosh((((Pi/((2sqrt(3))))))) - 1/(3cosh(((3PI/((2sqrt(3)))))))

+ 1/(5cosh((((SP1/((2sqrt(3)))))))) - 1/(7cosh((((7Pi/((2sqrt(3)))))))) +
1/(9cosh((((9Pisqrt(3)))/2)))

Input:
—[E + i J +1+ = - : +
10° 107 ccsh[ e ] 3 cnsh[B ”_]
243 243
1 1 1
- +
5ccsh[5 2:?] ?ccsh[? 2:?] chsh[il (9r ﬁ}}

40



coshix) is the hyperbolic cosine function

Exact result:
ﬁ +sech[ % ]+é sech[ 35 ]—

250 243 23
1 7 1 Vv3ia) 1 043 x
— sech - — sec + — sech
7 243 3 2 9

sechix) is the hyperbolic secant function

Decimal approximation:
1.618442511146780749150457301324615572422024535553644738187 ...

1.6184425111...

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

Alternate forms:
FiB

—

Snm
]+ 3150 sech[—_] =
243

[15 183 +15750 sech[
243
9 ﬁ}r]]

15750

V3

o

7
2250 sech[—” ] 5250 sech[
23

]+ 1750 sech[

241

250 l+cosh[ﬁ] § 5[1+cosh[:;;]] )
Ecush[zz%] Ecash[“’—z—"] Ecush['@]
'?[1 +cnsh[:—’_;]] i 3(1 +cosh(v3 xl) g 9 (1 +cosh(9 V3 rJ)
241 2 2

+ ] ] + ] I}
250 rf(243)  nf(243) [ 45mf[2v3]  mf|z2 u'?]]
e Tt ' 5le v e '

2 2 2

s e R e T s
?[f-a.?m:n:z V3| +fc?m:.|:2 V3 ]] 3 [E-{u 3 n)f2 Hu{u' 3 n]:.z] 9 [f-qw 3 n)f2 o n]:a.?]

Alternative representations:
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2 7 1 1
—(—g —]+1+

5 %y - 7
10 10 cosh[ _.] SCGSh[ 31_]
23 23
1 1 1
= - -
5 cush[zi"_] 7 cosh 21”_ ] 9 ccsh[g (rV3))
1 1 1 1 1 1 36
+ - - - - - —
cas[z‘:?] 3CDS[%] 5::05[25:1] ?cas[z?:%] ans[gm ﬁ} 10°
—(E +i]+1+ ! - 1 +
10* 107 cosh[ {_J 3CDSh[ 31_]
; 2f 2vf .
SCDSh[ 20 ] ) 7 cosh| & ] ’ E?'t:c:lsh[E (rV3)) - cns[— R ] i
2v3 243 2 243
1 1 1 1 36
3 cos[— 23;%] ’ 5 cos[— 25;_’; } i ?cos[— i ] : Q cus{—g im \.’?} 10°
—(E +i]+1+ ! - 1 +
10°  10° cash[ ’L_] 3CDSh[ 31_]
23 23
1 1 1
- + -
5cosh[211_] 7 cosh 211_] ansh[g[n-f?fﬂ
36 1 1 1 1 1
JRET S i
=~ v =) =Ly =(F) ==

i iz the imaginary unit

s=c(x) is the secant function

64/10"3+ sqrt2/(cosh((((Pi/((2sqrt(3)))))))) - sqrt2/(3cosh((((3P1/((2sqrt(3)))))))) +

sqrt2/(5cosh((((5Pi/((2sqrt(3)))))))) - sqrt2/(7cosh((((7Pi/((2sqrt(3)))))))) +
sqrt2/(9cosh((((9Pisqrt(3)))/2)))

Input:

64 V2 V2

e = £

10°  cosh ’T_] 3 cnsh{S s ]

2v3 2v3
V2 vZ v2
- +
5CDSh[5 2:?] ?cush[? 2:?] chsh[il (9 ﬁ}}
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coshix) is the hyperbolic cosine function

Exact result:

8 —
— +4/2 sech[
125

sechix is the hyperbolic secant function
Decimal approximation:

0.989521475057282768723304574514811505631263385802109717743...
0.9895214....

We note that this value is very near to the result of the following mean of these
Rogers-Ramanujan continued fractions:

2
5 -2z
\/GT_ 4 ~1.0018674362
5 — €
(0 ¢ 1+1 e—67z
' e
1+..
_27r
e ﬁ e—27z\/§
—1+ ~1.0000007913
‘\/5 e—4nJ§
5 _¢ 1+ e—é;rx/g
1+5\/\/(¢—1) Y53 —1 LR
1+ ©
1+...
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¢ —1- S ~0.9568666373
V=15 —p+1 T
e—37r
1+ n =
I+...
ef% eﬁh/g
= —1- ————— = 09991104684
c
-@p+1 1+ Yy
1+{ye’5° -1 l+—=
ef471'\/§
1+
1+...

Indeed:
1/4*(1.0018674362 + 1.0000007913 + 0.9568666373 + 0.9991104684) =

=0.9894613333 result very near to the dilaton value 0.989117352243 = ¢

(also the various results signed in red, are very near to the dilaton value)

Now:
(Q)N1/4) * (34)71/24

Input:

Exact result:
2w24 24||' 17

Decimal approximation:
1.377428677120059009089512775001367744410202443102574462815 ..
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1.377428677...

(2)N(1/4) * (154+6sqrt(645))*1/24

Input:

2 2{/ 154 + 6 4/ 645

Decimal approximation:
1.509564756120062447613814900453139553073691471794999983021 ...

1.50956475612...

Alternate form:

27124 24 77 + 34/ 645

Minimal polynomial:
x*®-19712x** +2031616

(@)M(1/4) * (2764)"1/24
Input:

Y2 A 2764

Result:

a2 o

Decimal approximation:
1.654454840152195453977606619397495035620525996518436170868...
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1.65445484015.... 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...

2A/4 * (34)M/24 + 271/4 * (154+6sqrt(645))°1/24 + 27 1/4 * (2764)71/24

Input:

|
Il_n_ ' T ' | | — Il_n_ !
V2 W34 +42 E::I 154+ 6+ 645 +3 2 2 2764

Exact result:

:
i | I'__ | e — | ey | AR
2724 20 17 32 Neo1 +4 2 EQ:I 154 + 6 / 645

Decimal approximation:
4.541448273401316910680934294852002333104419911506010616705...

4.5414482734...

Alternate forms:

|
—

i T I [eac
27/24 E.f‘I 17 +2~t" 1382 + 4 77 + 34 645

24

2?_.-24 'u" 17 +€,

| 24

|
I | Ford o
e O E-‘:I 77 + 3 645

((((()N(1/8) * (3)M/24 + Q)N1/4) * (154+6sqr(645)) /24 + (2)(1/4) *
(2764)/24)))*1/3

Input:
I
I

:
' e ' B F | [ oo ! .
fll V2434 +4 2 E{“I 154 + 6 645 + 42 22764

Exact result:

I
o

| : nal—— — 5 l—,.l‘|ll e
‘;l 27124 3 97 .32 3691 +42 3 154 + 6+ 645

Decimal approximation:
1.656016999614638163657525203417922983897404307813267950236...
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1.6560169996.... 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:
f

|
2”2{:' 217 +% 1382 + -,‘f??+3\.f|545

(572/1073)+sqre(1 D*(((((L(Q)N(1/4) * (34)M/24)) * 1/
((((@)MA/A)))*(((154+6sqrt(645))71/24)))) *1 ((((2)*(1/4) * (2764)"1/24))))))))

Input:

52 F— 1 1 1

— +y/ 11 T :

10 V2 V34 ' 7 %2764

VT {f 154 + 6 4/ 645

Exact result:

1 v 11
TN
40

[ [
27/8 24/ 11 ?4?[154+ 6 645 ]

Decimal approximation:
0.989096613030449618894203505589459482203519403091712613461...

0.989096613...

We note that this value is very near to the result of the following mean of these
Rogers-Ramanujan continued fractions:
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=1+ — ~1.0018674362
VC”\E -9 P
e—67r
1+ N T
1+..
2
e_ﬁ e—27r\/§
\/g =1+ T ~1.0000007913
c
54[c3 7 b 6_67[‘/g
1+5\/\/(¢—1) i5° —1 +———
1+ ©
1+...
_r
e’ e ”
=1- — =~ (.9568666373
((9_1)\/5 —p+1 1+ ©
1 e—37r
' 1+ e
1+...
e e s
NG =1- % =~ (.9991104684
e
1+3 (054\/5,3_1_("“ 1+1 767%5
+ 747r\/§
145
1+...

Indeed:
1/4*(1.0018674362 + 1.0000007913 + 0.9568666373 + 0.9991104684) =

=0.9894613333 result very near to the dilaton value 0.989117352243 = ¢

Alternate forms:

—

A
E4I| 77 — 34/ 645

1 .
— |1+20411
49[ +20V \ 364157
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1 v 1l
T

40

911/12 34\/11'_?4'_?[?'?+ 3 4/ 645 ]

20'VZ V11 11747324 4 11 ?4?“{( 77 + 3 v 645

469880 % 77 + 3 +/ 645

Considering the y within the roots, we obtain the following Corollary:
2M/4 * (34x)M /24 + 271/4 * ((154+6sqrt(645))x)"1/24 + 271/4 * (2764x)"1/24

Input:

oA aaz e E{/I[154+5 645 ) x +32 % o764 x

Exact result:
P} “i/ 15446645 Yx +F2 %691 W x +27* %17 W x

Plots:

:.uf (x from =131.8t0 131.8)

100 50 1] 50 100

50| -

3.42 [x from -922.5 to 922.5)

500 1] 500

Alternate forms:
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24
x

|
9724 1% 17 + % 1382 + X 77+ 3/ 645

724 24 ?? 34/ 645 +4

Integer root:
Step-by-step solution

x=10

Properties as a real function:
Domain

IxeR:xz=0)

Range
(¥ €eR:y =0} (all non-negative real numbers

Injectivity

injective

K is the set of real numbers

Derivative:

EI — — |I —
Y2 W zax +32 E‘\*;'[154+5 545]x+:|:"224 2764 x | =
X

2

Y17 + 1382 +°{‘:|'??+3~,fﬁ45

122 17/24 x23.-24

Indefinite integral:

f[z?_.-z4 V17 ¥ x 2 ¥oo1 Hx + Y22 -\f 154 + 6 4 645 E“?]dx =
24 _opalmafys 2 o o
<7 o724 [34 17 + E—‘{l‘ 1382 + E,J 77 +3 v 645

25124
25

Global minimum:
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[
min{i@ W 3ax +y2 2{([154”5 645 ]x w2 X 2764x ) =0 at x=0

From the result of the above integral, we obtain:

|
f[z_v,.-y Y17 ¥ + T2 W01 ¥x + 2 3 154+ 64645 Eﬂ]dh

24 .
= Pk [E%‘I 17 +°4 1382 +E\/??+3 645 |x2/?* . constant

Input:

24 .
- 27/24 [2«.“! 17 + 4 1382 +E{/ 77 + 34/ 645 ]x25"24

Exact result:

24 . .
= 27124 |3 17 + % 1382 + 4] 77 + 34/ 645 [
Plots:

1400 |
1200 |
1000 |
800 |
600 |
400 |
200 |

-200 =100 ' 100 200

L0000 |

BOOD |

BOO0 |
{x from =1788 to 1788)

4000 |

2000 |

=1 500- 1000 -500 500 1000 1500

Alternate form:
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24 . o . (2417 24%¥1382
2 27s E-‘:f 77 + 34/ 645 +27%* + $25124
25 25 25
Expanded form:
24 ' — e TR " 24 —
= 2724 2 7o L 34 645 224, = V2 601 ¥4, = *2 24 2} 17 x25i24

Numerical root:
Xx=-3.2768%x10""% _5.67558x 107 %

Integer root:
x=>0

Properties as a real function:
Domain

IxeR:x=0)

Range
I__}"L‘[R = Jn":_‘l:l_l non-necative re .' NLIMDOers

Injectivity
injective (one-to-on:

K is the set of real numbers

Derivative:

d|24 — ' .
[ 27/24 [34 17 +°4 1382 + E\/ 77 + 3 v 645 ]xz'-‘-'z“] _

dx| 25

|
o7/24 [Eff,f 17 + 731382 + E\f 77 +3 4 645 ]"i‘f;

Indefinite integral:

24 .
Ny E
25
4

|
576 27124 [E?‘.f 17 + V1382 +7 77+ 3/ 645 ]x‘*‘-"-"z“

|
| ETE——— | q
217 +% 1382 + E{‘:f 77+ 34 645 [x®2% gx =

1235
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From the numerical root
X=-3.2768x107"2 _5.67558 x10™ ¥ ;...
we obtain, after some calculations:

1-(((-3.2768e-12 + (5.67558e-120))))*1/6

Input interpretation:
ﬁl
1-¥ 327681072 +5.67558 x 1072 ;

i iz the imaginary unit

Result:

0.98714519... -
0.0046787700... ¢

Polar coordinates:
r = 0.987156 (radius), 8 =-0.271563" (a

0.987156 result very near to the dilaton value 0.989117352243 = ¢

For x = 4m/(144+11) where 144 is a Fibonacci number and 11 is a Lucas number, we
obtain:

24/25 27(7/24) (17°(1/24) + 1382°(1/24) + (77 + 3 sqrt(645))(1/24))
(4Pi/(144+11))N25/24)

Input:

24 foenr i R II|I [ T 25/24
=274 (17 N 1382 + ] 77434 645 [(4 "
25 ["‘r - | PN 7743 [ 144 + 11

Exact result:

|
96 . 23/8 [Ef'.fﬁ + V1382 + E{I 77 + 3/ 645 ]nz'-‘-"z‘*

24
38757 155

Decimal approximation:
0.318332046394654405247601985414294144609326467540023539625. ..

0.31833204639.... =

Alr

Property:
53



R p— — 24 ,
96 . 238 [73‘.* 17 + V1382 + N 77+ 3 V645 ];125-'24
15 a transcendental number

3875 V155

Alternate forms:

—

nal 17 na| 1382 .
9624 -2 9623/ B2 | op 2334\{1 [??+3 545]

a8 23/24
i

- -
3875 3875 3875

—

f |
06 24/ 17T 938 ;2524  gg  95/12 Eilf 591 25/24
155

155

+

"
3875 3875
96 . 238 *4\/ (77431645 | 2124

3875

Series representations:

—
%17 + %1382 +2 7743+ 645

J712% o4 [ stl.-z4
144+ 11

|
77 + 3 644 zfﬂjﬁrm*[

96 - 238 z2524 (X777 L R 1382 +2_:‘

|

ol N )

L p—
3875 7v 155

?24

24|17 + %1382 +h“ 77 + 34/ 645

]zs,-'z4
[ 144 +11

eyl

g6 . 3/8 ;25124 ) 17 + & 1382 + v??+3*u' s 644

3875 “Y155
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1
25

| |
; 4 5/24
27124 041817 +% 1382 +E{I 77 + 34/ 645 ][ & ]2 >

144 + 11

[ s [
9624 A 29872524 g6 29012 3 &1
155

96 . 238 ;25124 E{‘ql 77 +

3875 % 3875

| 1
R = G445 [ -+ =5 | Ts)
| Lj=0 5__15+_|: l: o ] i)

24

3875 V155

nj. : : o2
iz the binomial coefficient
\m )

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

rix) is the gamma function

Res fis a complex residue

320

For x =24m/(313) = 0.240888893565990, where 313 = 322-7-2 (Lucas numbers)

24/25 27N(7/24) (177(1/24) + 13827(1/24) + (77 + 3 sqrt(645)) (1/24)) ((24Pi)/(322-7-

2))N(25/24)

Input:

2_4 724 |24/ 24 34' 245 ]25,-'24
oz X2 [ 17 + %1382 + \I??+3 645 [—322_?_2

Exact result:

—_—

|
|
576 zgj 2 g2 [E‘{f 17 + V1382 + % 77+3y 645 |£25/23

7825

Decimal approximation:
0.989748261508636966240100268085835953840130038442092343596...

0.9897482615.... result very near to the dilaton value 0.989117352243 = ¢

Property:
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57624 - 2512 [24»31? + 21382 +

7825
is a transcendental number

N 77 + 3 V645 ],rrz‘-‘-"z“

Alternate form:
5?6 -:4|| 25 112 }1_25 124 5?6 211;’24 a4 -@ }TZS"I24

313

,

7825 7825

576 - 25/12 24\/ 3 (77+3 645 | 29124
313

7B25

Series representations:

97/24 24[“#'_?+ 21382 +% 7743 645

24 st.-'z4
[322 Fd -
|

77+34 644 & 544*[

bl S

-
57628 L 251225124 |77, V1382 w4

]l

7825

272% 24

217 +% 1382 + % 7743V 64 R
#_ \1/— 24 ‘/_ 24x /

58257

for
576 24 25 /12 ,25/24 g 9ll/24 o) 2073 2524
313

7825 ¥ 7825

5'_}"5 ".l4|| 25.' 12 }'I‘ZS 124 '?%l 7743 |I Ek_u I544Tkll:

7825

24 4 5 24
W 17 "u' 1382 1'|| 77+ 3+ 645 -
! N N ] 322 -7 - 2
I'_
5'_?6 24 25 112 J'TZS 124 5?6 211.1'24 24 E }TZS"l24
\I 313

+
7825 7825

ll d TNﬁjRﬁ . B r':'z's]r-:sil
576 24|' 25 j12 L 25/24 711' 77 s==g 4 a

7825

+

?24
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(ny. : ! s
iz the binomial coefficient
\m !

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

rix) is the gamma function

Bes f is a complex residue
£=5)

Furthermore, we note that, for x = 0.233, sub-multiple of Fibonacci number 233, we
obtain:

24/25 27(7/24) (177(1/24) + 13827(1/24) + (77 + 3 sqrt(645))(1/24))
((0.233))(25/24)

Input:

24 gaoaTs T  24f (e am 25/24
= 2" v 17 +74 1382 + \|'ITT+3\"545 0.233
Result:

0.956007624834173672547336037799822976276065982612157755691...

0.95600762483.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

5 -
© —1- S ~0.9568666373
\/(¢_1)‘/§_¢+1 1+e—_37r
1+ © 7
e” v 4
1+
l+..
On the Dilaton

From:
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Scale-invariant alternatives to general relativity. II1.The inflation—dark-energy
connection

Santiago Casas, Georgios K. Karananas, Martin Pauly, Javier Rubio
arXiv:1811.05984v2 [astro-ph.CO] 18 Mar 2019

We have that:

In the opposite limit, i.e. for [x| — 0 (which should of course be taken with care when
- ¥ 5 2 . a9 dit # . 4 [
¢ — 0), the predictions coincide with those of the m?@* chaotic inflationary scenario, '*

4 16 8
nee~1— ~ ] — SV . a, =—|klr, (65)

9
A N, T=1x9N. T N,

For
N, =60

We obtain: 1 —2/60=1—-0.03333333333333333333333333333333 =
=0.96666666666666666666666666666667 = ng;

and
8/60=0.13333333333333333333333333333333 =r;

Now, we note that: r/n,=0.13793103448275862068965517241379; the 64" root of
this result is:

Input interpretation:

% 0.13793103448275862068965517241379

Result:
0.0A05209960571124331556082537197294

0.969520996.... value very near to n.

From:

Scalaron the healer: removing the strong-coupling in the Higgs- and Higgs-
dilaton inflations

Dmitry Gorbunov, Anna Tokareva
arXiv:1807.02392v2 [hep-ph] 10 Dec 2018

We have that:
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We ean speak abomt the Higos-sealaron inflation as a UV eompletion of the Higgs inflation
if the CMB amplitnde is actually defined by parameters of the Higgs sector, A and £, rather
than 3. The heavy degree of freedom indeed can be integrated ont if 4 < £2/A . Tn this case,
the predictions for the tilt of the sealar perturhation speetriim n, — 1 and tensor-no-scalar
ratio r are of the standard form? |1},

n5:1_£? ?‘:% (15)
with V. = 50 = 60 being a number of e-foldings of inflaticn which depends slightly on the
reheating temperature. These predictions fall right in the ballpark of the region allowed
by the Planck experiment [2]. No significant isocurvature and non-gaussianity is expected
since the mass of the orthogonal direction is significantly larger than the Hubble scale (H ~
1.5 x 10'3 GeV).

Summarising the bound (14) and perturbativity condition (5) on the parameter 2 we can

write,
2 FZ
< <= 16)
dar A ko]
Thus, with typical value of A ~ 0.01 at large values of the Higgs field the remaining window

AF o

Pany itirAda
clo O HiaElily e,

Frr mnramatar @ fohisnh datarminog tha onala o (Y ah

o TOTY Y OO Q Aot FataY
LUl prohd CLILLTRRCE L I‘I“J.LLL\LL OCUCeTIINGS it 3Caaloll ITass L&) o il LILL GG L
2

Consequently, for the reference value A = 107#, the scalaron mass is in the interval 5 x

1012 GeV < m < 1.5 x 10*® GeV. The relevant 1}art of the madel parameter space is outlined
in Fig. 1).

We have, from the eq. (15) that:

ng=1-2/60=1-0.03333333333333333333333333333333 =
=0.96666666666666666666666666666667;

r=12/3600 =0,00333333333333333333333333333333

We note that: r/n=0,00344827586206896551724137931034; the 256" root of
this result, is equal to:

(0.0034482758620689655)"1/256

Input interpretation:
258 0.0034482758620689655

Result:
0.9780954932486464809. .

0.9780954932486.... value very near to n
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Now, we have that:

The inflaton potential looks similar to the R2-Higgs case. Again, the inflationary stage
can be ellectively described as the single field rolling inside the valley, under the conditious

(16) on j3, see Fig.5. The predictions for spectral parameters are the same as in the Higgs-

]

: the secalar tilt depends on the value of £

dilaton model |

(]

n,=1—REcoth 4ENV,_. (19)

Therelore, in order to satisly Planck linius [2], we need £ < 0.004. The CMB amplitude can
be obtained under the same condition as in (14).

From eq. (19), we obtain:
1-8*0.004 coth(4*60*0.004) = n,

Input:
1 -8+ 0.004) coth(4 « 60~ 0.004

cothix is the hyperbolic cotangent function

Result:
0.957005247101892133872636207817695318790000031804134308960...

0.95700524710189.... = n,

Percent decrease:
1-(8 0.004) cothid - 60 0.004) = 0.957005 15 4.29948% smaller than 1.

Alternative representations:

2
1-cothi4 60 0.004)8 0.004 =1-0.032 [1 + —]

_1 4192
1-cothi4 60 0.004)8 0.004 =1-0.032:cot(0.961)

1-cothi4 60 0.004)8 0.004 =1+0.032:cot-0.961)

cotix) is the cotangent function
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i is the imaginary unit

Series representations:

1-coth4 60 0.004)8  0.004 = 1.032 +0.064 5’ ¢**
k=1

1

. +

k=1

1

1 -cothi4 60 0.004)8 0.004 = 1-0.03072 L Lo &
0.9216 + k? #?

fe=—ux

Integral representation:
096
1 -cothi4 - 60 0.004)8  0.004 = 1 +0.032 L.I csch®(t) dt

2

cachix is the hyperbolic cosecant function

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index n; = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

Now, we have, from:

Dilatonic Inflation and SUSY Breaking in String-inspired Supergravity

Mitsuo J. Hayashi, Tomoki Watanabe, Ichiro Aizawa and Koichi Aketo
arXiv:hep-ph/0303029v3 12 Nov 2003
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q S
25 Vi

= 3

= .5 //

2 1 P
0.5 Pa
ot

0 2 4 6 8 10 12 14
S

Figure 2: The plot of V(S) minimized with respect to Y. The minimum value of
the potential is V (Spin) ~ —9.3 X 102,

The value of the scalar potential is - 9.3 * 107"
Now:

Because n. 1s not equal to 1 and a. 1s neglizible, our model supports the model
with tilted power law spectrum. The value of n,, 15 consistent with the recent
observations; the best fitting of them (WMAPext, 2dFGRS and Lyman «) for
power law ACDM model suggests n.(k.) = 0.96 £+ 0.022].

Finally, estimating the spectrum of the density perturbation[16] caused by
slow-rolling dilaton:
1 VA
T 12n2 oV’
we find Pr, ~ 2.1 x 107, This result matches the measurements as well[2, 17].
Incidentally speaking, the energy scale V ~ 10719 is also within the constrained
range[17].

Pr

(26)

inflationary energy scale is V' ~ 107 ~ (10" GeV)*

From eq. (26), we obtain that the density perturbation caused by slow-rolling dilaton
is equal to ~2.1 * 10” and the energy scale is V= 10" . We note that, considering -
9.3 * 107" as energy and ¢* =9 * 10'®, we obtain the following mass:

(-9.3*10"-13 / 9*10"16)
Input interpretation:

9.3x 1073
g 1016
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Result:
-1.033333333333333333333333333333333333333333333333333... x 107%°

-1.0333333333333333333333333333...* 10%
And the inverse (putting the minus sign):
-1/ (-9.3*10"-13 / 9*10"16)

Input interpretation:

_93.10713
2. 1016

Result:
9.6774193548387096774193548387096774193548387096774193... x 1078

Repeating decimal:
0.967741935483870 % 10°° (period 15)

0.967741935483870 * 10%

Or:
(-9.3*10"13 / 9*10716) * 104
Input interpretation:

0.3 101
9 106

10%

Result:
-10.3333333333333333333333333333333333333333333333333333333...

Repeating decimal:

-10.3 (period 1)

-10.33333333.....

And the inverse, (with minus sign):

-1/(-9.3*10"13 /9*10716) * 10™4

Input interpretation:
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Result:
9.67741935483870967741935483870967741935483870967741935... » 10°

9.677419... * 10°

Repeating decimal:
0.967741935483870 % 107 (period 15)

Input interpretation:
0.967741935483870067741935483870067741935483870967742 - 10% Tev

iteraslectronvaolts)

0.967741935483870 * 10’ GeV (1/m)
0.967741935483870 * 10* TeV

We note also that:

Number of e-folds at which a comoving sczle k crosses the Hubble scale aH
during inflation is given hy[1]:
k 1 10! GeV)t 1 Vi ,
——lng—f——ln = (22)
agfl, 4 Vi 4 Ve
where we assuine Vipd = preh. We [ocus the scale &, = 0.05 Mpe™! and the
inflationary energy scale is V'~ 10 1% ~ (10" GeV)* as shown in Fig. 2, therefore
the number of e-folds which corresponds to our scale must be around 57. Un the

N(k) ~ 62 —In

cther hand, using the slow-roll approximation, NV is also caleulated by:

N~ — A Edb' (23]
We could have obtained the number ~ 57, by integrating from Sg,q ~ 1.98 to
S, ~ 1046, fixing the parameters ¢ = 183 and b= 5.5, i.e. our potential has the
ability Lo produce Lhe cosmolugically plausible vumber of e-folds, Here S, 1s Lhe
value corresponding to k..
Next, a scalar spectral index standing for a scale dependence of the spectram
of density pertarbation and its imming are defined hy

dlnPr _ dnig

ny—1= Ol = : 24
: dlnk T dlnk (24)
These are approximated in the slow-roll paradigm as:

n,(S) ~ 1 — 6es + g , ,(S) ~ 16esnss — 2des — 265, (25)

where {3) is an extra slow-roll parameter that includes trivial third derivative of
the potential. Substituting S, into these. we have n,, ~ 0.95 and a,, ~ —4x107%.
Because n, is not equal to 1 and a, i1s negligible, our model supports the model
with tilted power law spectrum. The value of n,, is consistent with the recent
observations; the best fitting of them (WMAPext, 2dFGRS and Lyman «) for
power law ACDM model suggests n.(k,) = 0.96 £ 0.02[2].

For the previous equation, we have that:
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n=1-2/N=1-2/57=0,9649122807017543859649122807017 = 0.965...

For:

B 1—4e—2v4c2 —2¢ — 2x

Op
- 1+ 8k

(52)

denotes the value of the ©-field at the end of inflation. As usual, this is defined by the condition
€(©g) = 1. By inverting Eq. (51), we can express the inflationary observables as functions of the
model parameters and N,. For general values of ¢ and &, this inversion cannot be analytically
performed and one must rely on numerical methods. The values of the spectral tilt n, and
the tensor-to-scalar ratio r, following from a numerical treatment of the potential (37), are
presented in Fig. 2.

We obtain, for ¢ =2 and « =3:

(((1-4%2-2%sqri(4*2/2-2%2-2%3)))/((1+8*3))

Input:

1-4x2-2V4x22 -2x2-2x3
1+8x3

Result:

1 \
2 (-7-27s)
Decimal approximation:

~0.47595917942265424785578272597647131135727579845253361027...
-0.475959179422....

Alternate forms:

-2—15[?+2~./E]

7 24

25 25

Minimal polynomial:
25x% +14x+1

For ¢ =3 and k =5:

(((1-4%3-2%sqrt(4*312-2%3-2%5)))/((1+8*5))
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Input:
1-4%x3-2V4%x32_2x3-2x5
1+8x%5

Result:
4—11 [-11 _4 d?]

Decimal approximation:

~0.48644565634144289721065108963231963272591398630356348529...
-0.4864456563414...

Alternate forms:
1 —
o [11 +445 )

11 445
41 41

Minimal polynomial:
41x% +22x+1

For ¢ =5 and k =8:
(((1-4*5-2*sqrt(4*572-2*5-2*8)))/((1+8*8))
Input:

1-4%x5-2y4%x52_2x5_2x8
1+8x8

Result:

= (19-2y74)

Decimal approximation:

-0.55699462360131159297629149338614503483161647868586878829...
-0.5569946236...

Alternate forms:
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- (19+247)

19 2474
65 65

Minimal polynomial:
65x° +38x+1

For ¢ =144 and « =233:

(((1-4%144-2%sqrt(4*144°2-2%144-2%233)))/((1+8*233))

Input:
1-4-144-2v 4144 ~2..144-2.-233
1+8x233

Result:
-575 -2+ 82190
1865

Decimal approximation:

~0.61575118895821756370569425911930833964738062111397272996...
-0.6157511889582...

Alternate forms:

575 +24 82190
1865

|
| 16438
s

“a373 373

Minimal polynomial:
1865 x* + 1150 x + 1
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And for ¢ =121393 and k =196418:

(((1-4%121393-2*sqrt(4*121393/2-2%121393-2%196418)))/((1+8*196418))

Input:

1-4-121393-2v4-121393% -2.121393-2-196418
1+8.196418

Exact result:

485571 - 2+ 58944406 174
1571 345

Decimal approximation:

-0.61803129291082061609299619166189325543364136781504422485...
-0.61803129291082.....

Where 2, 3, 5, 8, 144, 233, 121393 and 196418 are Fibonacci numbers

And for ¢ =843 and x =1364:

(((1-4%843-2*sqrt(4*843/2-2%843-2%1364)))/((1+8*1364))

Input:
1-4.843-24 48437 -2.843 -2 1364
1481364

Result:
~3371- 38+ 7862
10913
Decimal approximation:

-0.61764693045399572088946392201515130646059866643068169811...
-0.6176469304539....

Alternate forms:

3371 + 38+ 7862
10913
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—_—

3371 38+ 7862
10913 10913

Minimal polynomial:
10913 x” + 6742 x + 1

And for ¢ =103682 and x =167761:

(((1-4%103682-2*sqrt(4*103682/2-2%103682-2*167761)))/((1+8*167761))

Input:
1-4-103682-2v 4-103682% -2103682 -2 167761
1+8.167761

Result:

_414727 - 2+ 42099285610
1342 089

Decimal approximation:

~0.61803083249899823020768287984939432601004340381804719779...
-0.61803083249899823......

Alternate forms:

414727 + 2+ 42999285610
1342089

414727 2+ 42999285610
T 1342089 1342089

Minimal polynomial:
1342089 x° + 820454 x + 1

Where 843, 1364, 103682 and 167761 are Lucas numbers. We note that, increasing
the values of ¢ and k (inserting Fibonacci or Lucas numbers), the function tends to
the reciprocal of the golden ratio and the inverse function to the golden ratio itself!

Indeed, for example, we have also that:
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S1/ (((1-4%121393-2%sqrt(4*12139372-2%121393-2%196418)))/((1+8*196418))

Input:
1

1-4-121393-2 ".'I4 1213932 -24121393-2 1196418
148196418

Exact result:
1571 345

-485571 -2 'u," 58044406 174

Decimal approximation:

1.618041046579005350899213042342540624804890669332490276851...
1.618041046579....

And:

-1/ (((1-4*103682-2*sqrt(4*103682/2-2%103682-2*167761)))/((1+8*167761))

Input:
1
1-4-1036/82-2 \'1.4 1036822—2 1026822167761
148167 761
Result:
1342 089

414727 - 2+ 42999285610
Decimal approximation:

1.618042251964218801091465806218399506858213240854353744492. ..
1.6180422519642188.....

Alternate forms:

414727 -2+ 42999285610

1342089

414727 + 2+ 42999285610

1

414727 + 24 42000285 610
1342089 1342089
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Minimal polynomial:
x* - 829454 x + 1342089

For the following numbers: 196884, 21493760, 864299970, 20245856256,
333202640600, that are some coefficients of modular function j, we have that:
-1/(((1-4*196884-2*sqrt(4*19688472-2*196884-2%21493760)))/((1+8*21493760))

Input:
1

1-4 196884—2\'I4 1968842 -2 196884 -2.21493 760
1+8-21 493760

Open code

Result:
171950081

-787535-4 u" 38752464134

Decimal approximation:

109.1773703379493671686436053542823389540741074642273625459...
109.17737...

Alternate forms:

787535-4 \," 38752464134

171950081

787535+4 'u" 38752464134

1

TR 535 3 4 v 38 752464 134
171950081 171950081

Minimal polynomial:
X~ 1575070 x + 171950081

1/(((1-4%21493760-2*sqrt(4*214937602-2%21493760-
2*864299970)))/((1+8*864299970))

Input:
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1

1-4 21423 760-2 ".'I4 214093 TE02 -2.21493 TED-2 - 54299 07T)
1+8- 864200970

Result:
5914390751

-85975039-12+51331252893415
Decimal approximation:

40.21167921761073874027200911068165479130135638675841563532...

40.21167921761....
Alternate forms:

85975039 -12 \," 51331252893415

6914399761
B50Y5039+12+/51331252803415

1

85975039 + 12451331252 893415
6914392 TA1 H914392 TA1

Minimal polynomial:
x* -171950078 x + 6914399 761

_1/(((1-4*%86429970-2*sqrt(4*864299702-2%86429970-
2#20245856256)))/((1+8*20245856256))

Input:
1

1-4 - 86420970-2 ".'|4 BE4209707 2. 864209702 20 245 856256
14820245 856256

Exact result:
161966850 049

~345719879 - 12 830014394 228 643

Decimal approximation:

234.2458660297716811906880345512509269265323749754018650433. .
234.2458660297...
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~1/(((1-4%20245856256-2*sqrt(4*20245856256/2-2+20245856256-
2*333202640600)))/((1+8*333202640600))

Input:
1

1-4.20245 B56256-2 420245 8562562 220 245 8562562333 202 640 600
1+8-333202 640 600

Result:
2665621124801

80983425023 - 84/ 102473 673840472 522277
Decimal approximation:

16.45781914209481835559277085713599335315273847892244843828 ..
16.457819142....

Alternate forms:

B0O83425023 -8 ﬂu" 102473673840472522 277

80083425023 -8 1fl 102473673840472522 277
2665621124801

BOO8B3425023 +8 \K 102473673840472522277

Minimal polynomial:
x* — 161966850046 x + 2665621124801

In this case, we get values that are different every time with regard to the inverse
function: 109.17737, 40.21167, 234.2458, 16.4578 . Performing the following
calculation on these values, we get:

(109.17737 *1/40.21167 * 1/234.2458 * 1/16.4578)"1/256

Input interpretation:

1 1
40.21167 234.2458 16.4578

|
25@' 109.17737

Result:

0.972045227576573393315122128017655917165475606039234978245. ..
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0.9720452275765....

Regarding instead the results that provide the conjugate of the golden ratio and the
golden ratio itself, we have the following interesting ratios:

(1.618041046579 *1/1.6180422519642188)

Input interpretation:

1
1.618041046579

1.6180422519642188

Result:

0.999999255034769743048866997776013651231168900067408561496...
0.9999992550347697....

And:
1/(1.618041046579 *1/1.6180422519642188)

Input interpretation:

1.618041046579 :
1.6180422519642188

Result:

1.000000744965785230558860835911340395012039707729410103743...

1.000000744965.... result that is very near to the following Rogers-Ramanujan
continued fraction:

e J5 e—27r\/§
=1+ NG ~1.0000007913

\/g Ly . ef4zr 5

—6/1'«/3

1+5\/ (@-1)°4/5* -1 14
e—87z\/§
1+
1+...

Thence the Og-field
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1 —4¢ — 24/4c2 — 2c — 2k
O = -
1+ 8k

can take the following values:

-0.475959179422....; -0.4864456563414...; -0.5569946236...; -0.6157511889582;
-0.61803129291082...; -0.6176469304539....; -0.61803083249899823...;
and the inverse of the ®g-field : 1.618041046579; 1.6180422519642188

for c and k equal to Fibonacci or Lucas numbers

The inverse of the @g-field takes the following values for ¢ and k¥ equal to numbers
corresponding to coefficients of modular function j

109.17737...; 40.21167921761....; 234.2458660297...; 16.457819142....

Thus, for the Fibonacci or Lucas numbers, the ®g-field tends to the reciprocal of the
golden section and its inverse to the golden ratio itself. Moreover, the inverse of the
result ratios which are all close to the value of the golden ratio, provides a value very
close to a result of a Rogers-Ramanujan continued fraction. As for the numbers of the
modular function j, the 256" root of the result ratios provides a value very close to
that of ng which is also very close to a result of a Rogers-Ramanujan continued
fraction. Indeed:

0.9720452275765.... is very near to the following Rogers-Ramanujan continued
fraction:

3 -
¢ = l-—— =~ 0.9568666373
V(¢_1)\/§_¢+1 1+e—_3”
1+—° Z
e 47
1+
I+...

The value of the dilatonic field could very well be the average of these two results:
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1.000000744965.... and 0.9720452275765...
Indeed, we have that:

(1.000000744965 + 0.9720452275765)/2
Input interpretation:

1.000000744965 + 0.9720452275765
2

Result:
0.98602298627075

0.98602298627075 result very near to the dilaton value 0. 989117352243 = ¢
This value is also very close to ngand also to the Regge slope of the J/¥ meson
The dilaton value in kg is:

Input interpretation:
convert 0.989117352243 GeV/c? to kilograms

Result:
1.76326183987 - 107 kg
1.76326183987 * 10" kg

Inserting the value of the dilaton mass 1.763262e-27 in the Hawking radiation
calculator, we obtain:

Mass = 1.763262¢e-27

Radius =2.618182e-54
Temperature = 6.959847¢+49
Entropy = 3.581180e-38

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(1.763262¢-27)* sqrt[[-
((((6.959847¢+49 * 4*Pi*(2.618182e-54)"3-(2.618182¢-54)"2))))) / ((6.67*10"-

I

Input interpretation:
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4.1.962364415 10 1
5. 0.0864055° 1.763262 < 10727

\[l”f

Result:
1.618240323487044216212012712520781720956858280555337051607. ..

1.618249323...

|
I| 6.959847 . 10% 4 7 (2.618182 - 107°%)® -(2.618182 - 1077*)?
\ 6.67 10711

And:

1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055"2)))*1/(1.763262e-27)* sqrt[[-
((((6.959847e+49 * 4*Pi*(2.618182e-54)"3-(2.618182¢-54)"2))))) / ((6.67*10"-

I

Input interpretation:

L/ /| 4+1.962364415 - 10°° 1
/ \ / 5+ 0.0864055% 1.763262 x 10727
|
I| 6.959847 - 10% « 47 (2.618182 - 107°%)® -(2.618182 - 1077}
\ 6.67 107
Result:
0.617951740144053357148066657024289590747583236895637808383...
0.617951749...
From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014
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cé. The ¥ trajectory: The left side of figure (15) depicts the ¥ trajectory. Here we use
the states J/W(15)(3097)17 ", x1(1P)(3510)17F, and ¥(3770)1~ . Since no J = 3 state has
heen observed, we use three states with J = 1, but with increasing orbital angular momentum
(L=0,1,2) and do the fit to L instead of J. To give an idea of the shifts in mass involved,
the JPC = 21+ state y.; has a mass of 3556 MeV, and the JFC = 37 state is expected to
lie 30 — 60 MeV above the W(3770)[23].
The best linear fit is
o =0.418,a = —4.04

with .)(32 = 3.41 x 10™*, but the optimal fit is far from the linear, with endpoint masses in the

range of the constituent ¢ quark mass:

me = 1500, o' =0.979. 2 = —0.09

Ak 2 e e An—T (UZ 2 nonnag f REs: PO Nl ) et MR e et SIS S, KT TR s ORI 1y
Wit Xm = o2 X 1U W/ X] — U.dus). ASIGe ITOI tne IMprovement 1m Y -, Dy adding wne

mass we also get a value for the slope (and to a lesser extent, the intercept) that is much

closer to that obtained in fits for the light meson trajectories.

where o’ is the Regge slope (string tension)

We know that:
J/%(1S) MASS

VALUE (MeV) EVTS DOCUMENT D TECN COMMENT

3006.016+0.011 OUR AVERAGE

3006.017+0.010+0.007 AULCHENKO 03 KEDR eTe™ — hadrons

3006.80 +0.09 502 1 ARTAMONOV 00 OLYA et e~ — hadrons

3006.01 +0.03 +0.01 2 ARMSTRONG 038 E760 Bp— et e

3006.05 £0.1 <03 103 BAGLIN 87 SPEC pp— ete X

xd(lP) MASS
VALUE (MeV) EVTS DOCUMENT 1D TECN COMMENT
3510.67 + 0.05 OUR AVERAGE Error includes scale factor of 1.2.
35084 + 1.0 +07 460 Laal 178B LHCB pp — bbHX —
2(KTKT)X
351071 + 0.04 +0.00 48k 2 AALD 1781 LHCB xoq — J/¢pTp~
3510.30 + 0.14 +0.16 ABLIKIM 05¢ BES2 #(25) — X1
3510.719+ 0.051-+0.019 ANDREOTT! 05a E835 pp— ete ~
35004 + 0.0 BAI 008 BES  1(25) — X
351060 -+ 0.087+0.010 513 3 ARMSTRONG 02 E760 Pp— ete 7
35113 + 04 <04 30 BAGLIN 868 SPEC Pp— ete X
35123 + 03 4.0 4 GAISER 86 CBAL 1(25) — X
35074 + 17 01 5| EMOIGNE 82 GOLI 185 7 Be —
yetp—A

35104 + 06 OREGLIA 82 CBAL ete— — J/2y
35101 + 1.1 254 6 HIMEL 80 MRK2 eTe™ — J/ih2y
3500 411 21 BRANDELIK 798 DASP eTe™ — J/2y
3507 <+ 3 6 BARTEL 788 CNTR ete™ — J/d2y
35050 + 4 44 6.7 TANENBAUM 78 MRK1 et e™
3513 + 7 367 6 BIDDICK 77 CNTR (25) — X
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¥(3770) MASS (MeV)

OUR FIT includes measurements of mu"(25)' mL,;,(37—{0), and
May(3770) — My(25)-
VALUE [MeV) EVTS DOCUMENT ID TECN COMMENT

3773.1310.35 OUR FIT Error includes scale factor of 1.1.
3778.1 =1.2 OUR AVERAGE

arrep +18 +48 1ANASHIN 124 KEDR ete™ — DD

37755 £24 05 57 AUBERT 088 BABR B — DDK

3776 15 14 69 BRODZICKA 08 BELL B8+ — p0p0x+
3778.8 £1.9 +09 AUBERT 07BE BABR eTe™ — DDy

¢ o ¢ We do not use the following data for averages, fits, limits, etc. » o »

3779.8 £0.6 2 syaMOV 17 RVUE eTe~ — DD, hadrons
3772.0 £19 3.4 ABLIKIM 080 BES2 etTe™ — hadrons
3778.4 +£3.0 £13 34 CHISTOV 04 BELL Sup. by BRODZICKA 08

and we know also that mesons have integer spin (thus are bosons). Now, we have
that:

(((((3778.10 +3510.67 +3096.916)/3))))"*** =

((3778.10 + 3510.67 +3096.916)/3)))) 1/(64)*2

Input interpretation:
.'

1
f“‘fj ; (3778.10+ 3510.67 + 3096.916)

Result:
1.001991622130033340221628210235826567561504710100174624421 ..

1.00199162213... MeV
And that:
1/ (((((3778.10 + 3510.67 +3096.916)/3))))"1/(64)"2

Input interpretation:
1

.'
64?\{' 5 (3778.10 + 3510.67 + 3096.916)

Result:
0.0980123365444016006667432002428001354865900036560458270531....
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0.99801233654449...MeV

We know also that:
w | 6| My /g =0 — 60 | 0.910 — 0.918
wiws | 5+ 3| myq=255—1390 | 0.988 — 1.18
w/wy | 5+ 3 | my g =240 — 345 | 0.937 — 1.000
w(782) MASS
VALUE (MeV) EVTE DOCUMENT ID TECN  COMMENT
782.65+0.12 OUR AVERAGE Error includes scale facter of 1.9. See the idecgram below.
783.2040.13£0.16 18680 AKHMETSHIN 05 CMD2 0.60.38 et e~ —
oy

782.68+0.00=0.01 11200 LAKHMETSHIN 04 CMD2 ete™ — nta a0
T82794+0.08+0.00 12M 2 ACHASOV 030 RVUE 024-200efe —

ata— 4
i82.7 +£0.1 +1.5 19500 WURZINGER 95 5SPEC 1.33 pd — SHew
781.96+0.170.80 11k 3 AMSLER 94c CBAR 0.0pp— c.u'.r]?ro
78208 +0.30£0.82 3463 4 AMSLER 94c CBAR 0.0 pp — .'.u'u'nc'
781.06+0.1320.17 15k AMSLER 938 CBAR 0.0pp wrd0
7824 L0232 270k WEIDENAUER 93 ASTE pp — 27 25 x0
1822 +0.4 1488 KURDADZE 838 OLYA ete™ — xta— g0
7824 +£0.5 7000 5 KEYNE 76 CNTR 77 p— wn
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w3(1670) MASS

VALLE (MeV) EVTS DOCUMENT ID TECN  COMMENT
1667 4+ 4 OUR AVERAGE
16653+ 52+45 23400 AMELIN 9% VES 367 p—
TI'+‘FT_ mn
1685 +20 60 BAUBILLIER 79 HBC 8.2 K~ p backward
1673 +12 230 l2paLTAY 78 HBC 157tp— A3w
1650 +12 CORDEN 788 OMEG 8-12 «+—p— N3u
1660 =+11 600 ? WAGNER 75 HBC 7ntp— AtT3g
1678 +14 50D DIAZ 74 DBC 67ta . p3xd
1660 +13 200 CIAZ 74 DBC 67tn— pundal
1670 +17 200 MATTHEWS 7ip DBC 707" n— pin0
1670 +20 KENYON 89 UBC 87tn— p3r0
e ¢ o We do not use the following data for averages, fits, limits, e1c. @ @ #
~ 1700 110 lCERRADA 778 HBC 42K p— A3r
1605 +20 RARNES A0R HBC 46K p— w2rX
1636 +20 ARMENISE 088 DEC 517 n— p3nd
L Phase rotation seen for JE = 3~ P wave.
2 From a fit to [{JF) = 0(37) pr partial wave.
w3(1670) WIDTH
VALUE [MeV) EVIS LDOCUMENT I TECN COMMEN T
1681+10 OUR AVERAGE
1494197 23400 AMECLIN 9% VIS 367 p—
o 'er n
160480 60 3BAUBILLIER 79 HBC 8.2 K~ p backward
173416 430 45 BALTAY 78 HBC 157FTp— A
253 1 39 CORDEN 780 OMEG 8-12 v~ p— N37
173428 600 35 WAGNER 75 HBC 77tp— Att3r
167 £+ 40 500 DIAZ 74 DBC 67tn— p3x0
122430 200 NIA7 74 DRC 67tn— pundn0
1554140 200 3SMATTHEWS 71D DEC 707 n— pin®
e » ® \We do not use the following data for averages, fits, limits, e2c. & o @
0020 BARNES 6808 HBC 46K p— w2t
1004140 KENYON 50 DBC 8ntn— p3x0
112450 ARMENISE 688 DEC 517 n— pand

3 Width errors enlarged by us to 4T /y/N; see the note with the K*(802) mass.
4 Phase rotation seen for JF = 3~ PT wave.
> From a fit to .-'I_JP} = 0(37) pm partial wave.
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LA=NSY
i

Iy, j
1670+ 30 OUR

e « o We do not use the following data for averages,

1671+ 610
1660+ 10
1680+ 10

1667+ 13= 6
1645 L B8

1660+ 10 2
1770+ 50=60

1619+ 5

1700+ 20
705+ 26

+100
18207 120
saan 100
18407 50
1780170
— 33U
~. 2100
16064+ 9
16624+ 13

1670+ 20
1657+ 13
1679+ 34
1652+ 17

VALUE (MeV)

ESTIMATE

824
898
13.1k

13

L.2M

612

750

21

EVTS

315+ 35 OUR ESTIMATE

fits, limits, etc. » & »

1.420ete — wn
134200 et e™ — wp
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0.44200ete  —

B e e | |

R e
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OMEG 20-T0 vp — 3mX

1 AKHMETSHIN 174 CMD3
2 ACHASOV 168 SND
3 AULCHENKO 15A SND
AUBERT 07AU BABR
ALBERT 050 RABRR
AUBERT.B 04N BABR
1 ACHASOV 030 RVUE
5 HENNER 02 RVUE
CUGENIO 01 SPLC
© AKHMETSHINOOD CMD2
7 ACHASOV ~ 93H RVUE
8 ACHASOV ~ 08H RVUE
9 ACHASOV ~ 98H RVUE
10 ACHASOV 0384 RVUE
11 cLEGG 04 RVUE
I2ANTONELLI 02 DM2
ATKINSON 838
CORDIER 81 DML
ESPOSITO 80 FRAM
COSMLC 79 OSPK
w(1650) WIDTH
DOCUMENT ID TECN

ele — wan
ete — 3n
ete™ — In

COMMENT

» o » VWe do not use the following data for averages, fits, limits, etc. ¢ o @
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250= 50
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The average of the various Regge slope of Omega mesons are:
091 + 0918 + 0988 + 1,18 + 0937 + 1=5933 + 6=
=0,988833333333... = o’ of Omega meson.

The masses are 782.65 — 1667 — 1670, thence the average is: 1373.216666 MeV

Thence, we obtain:
1/(((((782.65 +1667 +1670)/3))))"1/192

Input interpretation:
1

.'
1-.:'_?' _; (782.65 + 1667 + 1670)

Result:
0.963069455372240693187801378180946201236578720042148405048. .

0.96306945537.... MeV

(((((782.65 +1667 +1670)/3))))"1/192

Input interpretation:

|
192/

v

1
3 (782.65 + 1667 + 1670)

Result:
1.038346700404047608402529648676420125432963724806142711734 .

1.038346709494..... MeV

From:

Dilatonic Dark Matter — A New Paradigm —
Y. M. Cho - arXiv:hep-ph/9810379v1 16 Oct 1998
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Now the important question is how one could detect the dilaton. It seems very difficult to
detect it through the dilatonic fifth force, because the range of the fifth force would be about

107% em (for g = 0.5 keV) or about 107 cm (for g = 270 MeV). Perhaps a more promising

way is Lo use the two photon decay process, which produces Lwo mono-energetic X-rays ol
F ~ 025 keV or E ~ 1357 MeV with the same polarization. 'With the local halo density of
our galaxy paaro = 0.3 GeV/em? one can easily find the local dilaton number density to he
n~ 583 x 10°/em?® lor p =05 keV and 7 ~ 0.11/cm® for g = 270 MeV. Tu bolh cases the
local velocity of the dilaton is abont 1072 ¢. So it is very important to look for the above X-ray
signals from the sky (with the Doppler broadening of AT? =~ 1073T7) or to perform a Sikivie-
type X-ray detection experiment with a strong electromagnetic field to enhance the dilaton
conversion, although the long life-time (for = 0.5 keV) or the low local number density (for
(=270 MeV) of the dilaton could make such experiments very difficult. For the u = 270 MeV

dilaton one could also look for the p* i~ decay process.
We have that, from the average between 0.25 keV and 270 MeV:
(5%107-4 +270)/2

Input interpretation:
é (5107 +270)

Exact result:
540001

4000

Decimal form:
135.00025

135.00025 MeV that is the energy corresponding to the dilaton mass of 270 MeV

We calculate the 2048™ root and obtain:
(((((5x107-4 + 270)/2)))1/2048

Input interpretation:

(1
ED“Q{ 5 (5 10~ +270)
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Result:

540001

. 52048 5 32048

Decimal approximation:
1.002398025278868479642004126352887247248168195752770436486...

1.002398025... result very near to the value of the following Rogers-Ramanujan
continued fraction:

2z
5 2z
\/e_f — 44— ~1.0018674362
5 _ e
(0 ¢ 1+ e—67z
1+ o =
1+..

From this result, we obtain also:

Input interpretation:
2. 1.002398025278868479642004126352887247248168195752770436486°74

Result:
270.0004999999990000000000000000000000000000000000000000559 .

270.0004999.... MeV
And:
1/(1.002398025278868479642904126352887247248168195752770436486)

Input interpretation:
1

1.002398025278868479642004126352887247248168195752770436486

Result:
0.997607711489454155014661724120833847142170770000633833186...

0.9976077114...
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Possible closed forms:
13311997 D

52815242
0.9976077114894541562349094311253018077070783175558473520016
x root of 47545x% - 75492 x* - 3820 x + 7303 near x =0.317548 =
0.99760771148945415590551092141958102618349111209556221910074
1212863705~

38194600958
0.9976077114894541559510163103853653578007236769452836300879

tan[csch[

cschix is the hyperbolic cosecant function

Further:

Input:
1

1+ —

270

Exact result:
271

270

Decimal approximation:
1.003703703703703703703703703703703703703703703703703703703....

1.0037037... MeV
And:

Input:
1

B G
270

Exact result:
270

271

Decimal approximation:
0.996309963099630996309963099630996309963099630996309963099. ..

0.99630996.... MeV result very near to the value of the following Rogers-
Ramanujan continued fraction:
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. - 5

=1- ~(0.9991104684
\/g —p+1 1 e_mg
1+3e'4/5° -1 g +1 et
+ e—4z¢§
1+
1+...

From the mass equal to 1024 MeV (very near to Phi meson mass 1019 MeV, and
where 1024 = 64 * 16 = 4096/4), we obtain:

Input:

1
1+
1024

Exact result:

1025
1024

Decimal form:
1.0009765625

1.0009765625
and also practically the value of above continued fraction:
1/(1+1/1024)

Input:
1

1

1024

Exact result:
1024

1025

Decimal approximation:
0.999024390243902439024390243902439024390243902439024390243. ..

0.9990243902...
We note that:
1024 MeV where

Input interpretation:
1024 MeV
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1.024 GeV (gigaelectronvolts)

And that:

1/1.024
Input:
1

1.024

Result:
0.0765625

0.9765625

Rational form:
125

128

Possible closed forms:
1
5 e —2)e =~ 0.9762462210062799

42
13 = 0-9767441860465116

23n
5 = 0.9764400598995303

0.9765625... result practically equal to the following Regge slope meson

cc. The ¥ trajectory: The left side of figure (15) depicts the ¥ trajectory. Here we use
the states J/W(15)(3097)1 —, x1 (1P)(3510)17", and ¥(3770)1 . Since no J = 3 state has
been observed, we use three states with J = 1, but with increasing orbital angular momentum
(L=0,1,2) and do the fit to L instead of J. To give an idea of the shifts in mass involved,
the JPC = 2% state y.o has a mass of 3556 MeV, and the JFC = 37~ state is expected to
lie 30 — 60 MeV above the W(3770)[23].

me = 1500, a =0.979.a = —0.09

a’ =0.979
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In conclusion, the mass of the dilaton can be = 1 GeV, precisely 1.024 GeV , very

near to the mass of Phi meson

From:

Ramanujan Lost Notebook part V

Let (5 be a primitive fifth root of unity,,

The 5th root of unity is, by definition, the roots of the polynomial x’=1.
As we can see there is only one real soulution, and all of the soulutions are given

below:

1

cos(2m/5)+ixsin(2m/5)
cos(4n/5)+ixsin(4mn/5)
cos(6m/5)+ixsin(6m/5)
cos(8m/5)+ixsin(8m/5)

N e

rT 11 Fn+1)/2

(@:9)ocfs () = (1 - G5) Z

—=—0C

1 | E,d ﬂ
For q = 0.5, and cos(8n/5)+ixsin(8n/5), we obtain:

cos(8m/5)+ixsin(8n/S) * sum (-1"n*0.5(n(3n+1)/2)))/(((((1-
(cos(8m/5)+1xsin(8n/5))0.5%n))))), n=0..8989

Input interpretation:
80RO l.l! 0.511{1_1'2':3.l!+1]]

CDS{S g]+!5111[8 E]Z‘—

e l—[cns[& g}ﬂsin[ﬂ é” 0.5"

Result:
1.08563 + 0.606745

Result:
1.08563... +
0.696745.. i

89
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Polar coordinates:

r = 1.28998 . 6=132.6919°

1.28998
(1.08563 + 0.696745 i)"2

Input interpretation:
(1.08563 + 0.696745 i)°

Result:
0.693139... +
1.51281... i
Polar coordinates:
r = 1.66405

)

A = 65.3838°

i iz the imaginary unit

1.66405 is very near to the 14th root of the following Ramanujan’s class invariant

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

1/ (((((((((1.08563 + 0.696745 i) 2)) M /(64°2)))))

Input interpretation:
1

ar
54\ (1.08563 + 0.696745 i)

Result:

0.999875640... -
0.000278569393. .. ¢

Polar coordinates:
r = 0.999876
0.999876

)

And, multiplying by 1/2:

A =-0.0159628¢"

i iz the imaginary unit

172 * (((((cos(8m/5)+ixsin(8x/5) * sum (-1*n*0.5"((n(3n+1)/2)))/(((((1-

(cos(8m/5)+ixsin(87/5))0.5%n))))), n=0..8989)))))

Input interpretation:



. B9ge 1.0 51:-:1_-'2-:31:+1]]

é CGS[E g]ﬂsin[ﬂ ;—T] Z‘ -

g l—[cos[& ’é}ﬂsin[ﬂ é” 0.5"

Result:
0.542815 + 0.348372

Result:

0.542815... +
0.348372... 1

Polar coordinates:
0.644989

And:
1+0.644989

Input interpretation:
1+ 0.644989

Result:
1.644080

1.644989 = ((2) == = 1.644934 .

For g = 0.8, we obtain:

cos(8m/5)+ixsin(8m/5) * sum (-1"n*(0.8)((n(3n+1)/2)))/(((((1-
(cos(8m/5)+ixsin(8m/5))*(0.8”n)))))), n=0..8989

Input interpretation:
goge lJz D.EJ!':]._I'Z':3J!+1]]

CUS{S g] +i sin[E g] Jé -

l—[cns[B §}+!Sin[8 é” 0.8"

Result:
1.506 + 1.06595 ;
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Result:

1.506 +
1.06595.. &

Polar coordinates:
r = 1.84507

1.84507

L]

1/(1.506 + 1.06595 1)"1/64

Input interpretation:
1

Y1506 +1.06505;

Result:

0.9904292... -
0.009532295... i

Polar coordinates:
0.990475

L]

From:

Thermodynamics of 4D Dilatonic Black Holes and
the Weak Gravity Conjecture

# = 35.2909°

# =-0.551421"

i is the imaginary unit

Gregory J. Loges, Toshifumi Noumi and Gary Shiu - arXiv:1909.01352v1 [hep-th] 3

Sep 2019

We have that:
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We begin by reviewing static, dyenie black hole solutions of 4D EMd theory. for which we
wrile the action as

ME MR

S /d‘%d—g {TR— 5 (B)* — EE_EJ‘"%[:FQ) . (2.1)

Here and in what follows we use the compact notation |’\B‘¢}2 = U, 00" ¢ and (F gj = B FH,
Going forward we will set. M, = | /87(Gy = |. The exponential conpling ronstant, A may
take on any real value, and it will be convenient to mtroduce the associated constant
= Hﬁr € (0,2]. Several special values for A are of note: A = 0 (h = 2) gives Einstein-
Maxwell theory with a deconpled dilaton; A2 = 1 /2 ([h = 1) corresponds to the low-energy
cffective action of string theory; A* = 3/2 (b = 1/2) corrcsponds to the KK reduction of
Einstein gravity from 5D to 4D, where the radion plays the role of the dilaton.

We have: M =1.5; A=+1.5=1.224744871...

This divergence may be avoided by stabilizing the dilaton with a mass my 2 % (for masses

below this the solution approaches that of a massless dilaton near the outer horizon and
the divergences survive). The classical solution now takes the form [23, 24]

er

ds? = —f(r)dt® + ) + R(r)?d0?, (4.19)
"
M q: At
gl - o) Al ., 4.20
f(r) ( 4rr + 2';'9) lﬁmirﬁ * ' ( )
. A2
B gl e ™8 s | 4.21
(r) =7 ( 7m§?r3 + 3 ( )
. 22,52
G Ong i (4.22)
mar'
. 22242
Ft_r:%(l_Tf{jJr...)_ (4.23)
T mér 3

From

Decays of the f0(1370) scalar glueball candidate
Ugo Gastaldi - 2-6 July 2018 Montpellier — Fr

we have:
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The clear confined STAR signal of f(1370) decays into T'm
pairs confirms feafures of f(1370) decays observed in pbar
anmihilations atrest and shows that the 6 meson and fo(1370) are
distinct separate objects.  The limited width of fo(1370) and 1ts
mass centered around 1370 MeV validate the analysis of data of
pbar annihilations at rest mto 3 pseudoscalars that used the
hypothesis of the possible existence of fo( 1370) as an individual
object [42.51.61.57.59.80].

PxDBR fy(1370)— n'n’

From:

https://www.semanticscholar.org/paper/A-study-in-depth-of-f0(1370)-
Bugg/65153a0c¢27229221d3473e66altacab06109e827

QL ey
F0(1370)  £0(1500) o

M 1.3150 1.5028 0.9128
a1 3.5320 1.4005  17.051
s1 2.9876 2.9658 3.0533
w1 0.8804 0.8129 1.0448
ag —0.0427  —0.0135  —0.0536
$9 —0.4619  —0.2141  —0.0975
wa —0.0036 0.0010 0.2801

Table 3. Parameters fitting m(s) in units of GeV

For :

H?Q‘; % %

We put A =1.3 and M = 1.3150 GeV, corresponding to the mass of scalar glueball
candidate f;(1370) meson, and obtain:

1.3/(1.3150)

Input interpretation:
143

1.3150
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Result:
0.988593155893536121673003802281368821292775665399230543726. ..

0.9885931... GeV

With regard PxDBR f;(1370)— n'w, from the calculations on the following Rogers-
Ramanujan continued fractions:

e S e”
=1— —- ~ (0.9568666373
V=15 —p+1 14— °
e—37r
1+ g
e T
1+
1+..
C_% e—ﬂ'\/g
\/g =1- Y =~ (0.9991104684
-@p+1 I+—" Y
5 5423 ¢
1+ o '\/5— 1 l+w
1+
1+...
ﬂzz ! ~+ 11 ~2.0663656771
2 =(2n+1)n {4
2
1+
3
1+ 1
1+——
I+..
We obtain:

0.9568666373 + 0.9991104684 = 1.9559771057;
(1.9559771057)" = 109.5333499...;

(2,0663656771)" = 160.860811889...
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From the average of the two result, we obtain the mass of the Pion meson 7°:
(109.5333499 + 160.860811889)/2

Input interpretation:
109.5333499 + 160.860811889

2

Result:
135.1970808945

135.1970808945 result very near to the rest mass of the Pion meson 134.9766

From:

ASYMPTOTIC FORMULAS FOR TWO CONTINUED
FRACTIONS IN RAMANUJAN’S LOST NOTEBOOK
Bruce C. Berndt and Jaebum Sohn

Theorem 3.2, As z — 0+,

J 1
B3z 1 L 1 _TG) @ (3.7)
L —1+e” —1+4e¥ — 146 —- T(3) ” '
where
G(z) ~ agzr? + asr? + agx® + -
with

AT(W)C(v)L(v +1,%)
{2?”( \/E)?rf-i—l ’

y —

where x(n) = (§). In particular,

1 1 1

e =—. @g= ., oand ap = ————. 3.8

27 708" 4T 4320 " 38880 (58]
Furthermore, as © — 0+,

e v g l2r _ 4m? o

the minimum value of a,x" ~ — \Hﬁ — g 3=, (3.9)
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Theorem 3.3. As z — 0+,

1
2,/T 1 1 1 _ F{EJEG[I: (3.11)
1l =eFtet—etipe ¥ = e fe 0 —w (T " '

where
Gix) ~ asr” +agx® +agz® + .. -,

with -
_ AT)C(v)L{v +1,x)
= T 2+1 =
where x is the nonprincipal, primitive character module 4. Furthermore,
1 1 61

flo = —. flg= .oond ng = , A

27w M7 15 © = 362880 )
and, asx 0],

the minimum value of a, 7" ~ & '@ i {3.13)

VT

Corollary 3.4, As1 — 0+,

—5bx. ,—06zY 1y
(ﬁﬂ'}%(F _ . F _ Fil=u s F {EI;JEG(-I)J
(e ). I(3)
where
G(7) ~ ao7® + gt +agr® + -
with

B A7)l ) L(v + 1, x)
- (gﬂfvfﬁ)zuﬂ i

where y is the nonprincipal, primitive character modulo 6. Furthermore, as © —

0+,
; s g 0 J2m _aa2
JRE THECIVETTV T '{-'HELE-H Uf Uyl ™~ — — #' 3z,
T W

T*
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Corollary 3.5. Asx — 0+,

(72) {:E'_EJ;“B_‘SSIC_.E'_-GI;E’_j’mjfx‘ i r(%)F(%)r(%)EG(m]
(e, e ™) TEHOIRIE)
where
G(z) ~ azz® + asz* + agz®+ - -,
with

_ AT (v)¢(v)L(v +1,%)
N (2 //T)2 | 1 :

where x 18 the nonprincipal, primitive, real character modulo 7. Furthermore, as

an N
i L0 b

o7

the minimum value of a, " ~ —\| — e 7= .
e \ m
We obtain:

((gamma(1/3)/gamma(2/3)))*exp(((1/108*(1/12)"2+1/4320*(1/12)"4+1/38880*(1/12
)"6)))

Input:
1
;) G G- T I T
oo ] T )
r[;} 108 V12 4320412 38880 \12
I'ix) is the gamma function

Exact result:
f'?46l525'?_.' 116095057920 r[_; }

Decimal approximation:
1.978491495476199196806827569059588723106890367497719141884...

1.97849149547619...

Alternate forms:
2 f?46625?_-‘ 116095 057220 _1 |
3

3 lba

F'?46I525'?_-'116EI'§'5 057920 r[_;}

2203
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) 3
V3 7466257/116095057920 r{_; }

2

n! is the factorial function

Alternative representations:

e B P e i G
EXP_{_}+ & r{_} G{E}EXPE{E}+4320+EESSD

108 Y12 4320 38880 3
2 L2
r(2) o5)d(3)
a3)

it B .
exp( 5 (& + 22+ 20 )r(2) e 5 (R 225+ 312

1 1
EXP[L {_1 }2 {_1.2_ + {_li]‘,—]DSG'il."3J+]DEG'i4."3J
108 L12 4320 JEBRO

pa ~log5(2/3)4log5(5/3)

(7{z) is the Barnes G-function

logGiz) gives the logarithm of the Barnes G-function

Series representations:
= Ea)

1 192 / L 12! 1
Exp[— {—} et T F{-} £7466257/116095057920 yoo [g}k e
k=1 )

108 L1z 4320 38280 3
o ok
3¢
Zk:l k
w24 !
| L= |

fo ‘ 1 =1landc: =1 andg ; I

3
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1 ; =k k)
]F{g} 9 o7 466257/116095057 920 F 3~ ¥y

108 Y12 4320 38880 Kt
'; - g rl:le
() g (3f %o
k=0 k!

L. k)
TARR25T/ 116005057020 o {3 zn.T‘“F‘ =l
€ Yi0 -

108 412 4320 38880 T
r{‘%} . {3—z.;.]"r“"n:z.;.m
k=0 k!
for (zq ¢ £ or 0
14 1
exp[—l{i}2+{—u—] +—u—{ 1G]r{—l}
108 412 4320 38880 3

3

(=1 pi+k
7 466257/116095057920 g0 {; =z rzﬁc
Lo 3“0} Lij=0

sinl{%l:—j#:]nm z,:,]r'iji'u:l—zc.]
k)

e f1 L I ':—1:"':N_J:*Eiﬂ{é'I:'—_.;+k:|JT+.I'I'Z|:|]|._i-'::||:1—Z|:|:|
Zk:ﬂ{i _ZU} Z_;':El it{-i+k)

£15) is the Riemann zeta function

yis the Euler-Mascheroni constant

£ is the set of integers

Integral representations:

=xp E{E} ¥ 420 T 3ssm0 r{ﬁ}

z)

[ 7466 257 y  13¥x -3x%2 +logx)
xp + 5 +j dx
i

116095 057920 3(-1+x)logix)
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i Tl [l i
*XP| 108 [E} T 4320 " 3msa0 r[E'
2
r(5)
3, —.2
7466257 fl (-1+¥x]
Xp + :
116095057920 .Jy 3[l+ E.l?_'_len?llug[x}

dx

14 1
1§11 e ':_]q]ﬁ 1) T466257/ 116005057020 1 1
p[ms [12} T 4320 T 38R0 r[z' ¢ JI' 1052_-'3|::1:1dt
r(%) b=t at
sl

logixiis the natural logarithm

((gamma(1/6)/gamma(5/6)))*exp(((1/108*(1/12)"2+1/4320*(1/12)"4+1/38880*(1/12
)"6)))

Input:

P
(¢) [ 1 (12 1 (1y¥ 1 (146
r(2) 108 (12) " 4320 (12) " 38880 (12

rix) is the gamma function

Exact result:
f'?46l525?_|' 116095057920 r[_; }

s

Decimal approximation:
4.931553822283411721333249773665222342956347077942386162505...

4.9315538222834...

Alternate forms:
5 f?46625?_-‘ 116095 057220 _1 |
!

o lLn
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; 4
g o 7466257/116095057920 r{—l }

3

2 x 2% o
( a(vZ +3 )(543v3 )2 )3

s .
; (zevZ+v3 2
2 K| ]

+,~,|2+,J-§ ] [ z{ﬂ—zw_s]{smu—s]r
1+
16 ?‘.ff 7466257116095 057920 {g }2."3 {3“"2 v d F
m : 2(V2 /3 )(543¥ 3
4
{3+‘-'"E+‘-"?:|2
(23 )
Kim)

Alternative representations:

n! is the factorial function

is the complete elliptic integral of the first kind with parameter m = k?

onp BB o o) B ),

i E{E} * aaz0 T 38880 r{E} ' E{E} * aa20 T 3ms80 {_ +E}'
r(3) _ F1+3)

. (Af (Af (A (L

exo{ i (& + 225+ L Ir(2)  ofu+ 2)emo| 5 (5 - B+ 2]
) - TR
a2

1
EXP[E (2

exp[

1

108

(

1
12

14 {1_]6
}2 27 _-LE_]‘,—lc-gGilln'ElH]ngG-:1+1,-'I5;|

4320 38 880

& “logG(5) Gi+lo G145/ 6)
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(7{z) is the Barnes G-function

logGiz) gives the logarithm of the Barnes G=function



Series representations:

1
7 FT466257/ 116095057 920 51k
6} e ! Ef 1{_6} CL

) D4 &
=2 4k | 1

1 w4 1
ol {_1_2]_ {_EE {_1 ; & k)
ExP[ms {12} + e + i 5} 5‘,?46625?,.11609505?920 Ef:.:. & :. (1)
3 - Sk k)
r(z) = (oS0
k=0 k!

1 { 1 }2 113! _ (L~ )z
ex = + + T46E257/ 116095057920 g 50/ 0
p[ 108 112 4320 38880 € - Yo, ——

g =0 k!
) -

fori{zo @ Zorzg >0
1-|4 1
o (1 + 55 + G )

e

= l;l-':r d sm{ {
'?45625'.7" 116025057220
/ v N

—jHc | zD]ﬁ*;Jil—zDJ
JH=jHk)

- 1;‘_,;;r'_.;*‘"':gin{é-|:'—_;'+k:l.lT+J'rz|:|:||_'i.-':'.;l—z|:|;l
Zk:ﬂ{ zﬂ} E.:n [kt

£(5) is the Riemann zeta function

yis the Euler-Mascheroni constant

£isthe setof integers
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Integral representations:

s 2, (),
=P 108 [12} & 4320 388BO [6}
(g
7466257 2y J~13?.f¥-3x5-"5+21c:g[x}
= ax
Pl116095057920 " 3 " h T 3-1+mlogm
4 {lllﬁ
i I:_L..]_ al
EXP[IDS [12} & 4320 ESSSD] [6}
5
H
oy &— 73—
?45625? [.1[—l+‘¢"1'} [2+‘¢"JC +2V’x}d
+ X
Pl 116005 057020 " g 3(1+ ¥ +2%%)logn)

4 1
ol [_} + I:_l_._ll_ {_L_E [ o7 466257/116095057 920 J.:ul 1 dt
Pl s 112 4320 38880 5, ]DSS.-'6|:1_'|
5 -1 1
r[g} h —— dt
I§I,II ]Dgl:r_]

logixiis the natural logarithm

((zamma(1/4)/gamma(3/4)))*exp((1/108*(1/12)2+1/4320%(1/12) 4+1/38880%(1/12
)"6)))

Input:
(1)
T;} ExP[ﬁ (1_12]2 ’ ?120 [%T ’ sa;aa [%]6]
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rx) is the gamma function

Exact result:
f?4l5625?_-' 116095 057220 r[l }

i)

Decimal approximation:
2.958865402388967840952030624014381108602670974333415469806...

2.95886540238896...

Alternate forms:
3 F4HG257/116095057220 1 1
[ Z !

Fo [E]

f?4l5625?_-'1160';‘5 057920 r[l }2

4
V2 r
7466257/ 116095 057920 "? (-2-2vz2 P
4(2+V2)e \f- k222
- g |44z 1.-'2:[2
4+2v2
n! is the factorial function
Kim)

iz the complete elliptic integral of the first kind with parameterm = k*

Alternative representations:
1 142 i {lF 1 1 132 ':1_14 {1_]6 1]
Exp—[—}+—u'—+—u'— r[—} exp—[—}+—u'—+—u—[—1+—}!
108 v 12 4320 JBBEO 4 108 V12 4320 3B BRO 4

108 L1z 4320 38880 12 4320 38880
= 1 3
F[E} Gl o )a{1+5)
& 3
6(3)
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4 1
1 ]2] {_]2]6 AogGil 4o gSi1+1/4)

7
exp| — {—} +° + e
108 112 4320 3B EE0

o 1026(3/4)4l0gG(143/4)

(7{z) is the Barnes G-function

logGiz) gives the logarithm of the Barnes G=function

Series representations:

1 15
Ly 3
112r 1127
BX { + + r{ k
P[ms 12} 4320 R 4} f?46625?,-'11609505?920 yo E} ok

r(2) ) e
T =2 4 | 1

YC 14k T L Cid
for ‘ 1 =landec; =1andg . ‘

2 (7 - L

1
r{—} T4B6257/ 116095057 920 4% ikl
4320 zsssn] 4 e ; o=

=0 k!

2 B (2 ]‘ﬁkhn

=) Yo tal

14 1

g il (] e . L_zpf rfklizg)

EXP[ms {12} ek e F{4} 7 466257/116095057920 i ‘4 zﬂ:r:l 0
r{f} i _-—znr‘l":k:'-:zgil

k=0 k!

3
%)
1 mFH gin( L j_; i1
7 466257/116095057920 o0 {g . rEIg (=1 n~*sin 2 (] k)4 20 | TN 12)
Zic=o 4} &= TR

{ _,"+||u'c'IJT+JTz|:|:|F':-';:'lil—zDII

{- 1}-'JT —i+k smli
2 il z':'} Z j=0 (k)
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£(5) is the Riemann zeta function

yis the Euler-Mascheroni constant

£isthe set of integers

Integral representations:

1 1 32 ':llr1 {lTS 1
el el e s )
: _
()
7466257 y  r12Vx —2x%% +logoo)
xp i +j dx
116095057920 2 Jo 2(-1+x)logx)

14 1
P N L i
P[ 108 [12} N 4320 5 38880 r[4} 7466 257 1 [—1+‘1‘T}2
= EXp + [ — dx
1 (132 ':%]4 {_]1—; F 1 7466257/116095057920 (1 1
Pl 108 [E} T 4az0 T 3ssm0 r[:t} ¢ - b 1.:,53.-'4,::_]dt
3 - ‘11
r(3) [ ——=dt

Noef L
Juosl2

logixis the natural logarithm

((((gamma(1/7)gamma(2/7)gamma(4/7)))/(((gamma(3/7)gamma(5/7)gamma(6/7))))))
*exp(((1/108*(1/12)"2+1/4320%(1/12)"4+1/38880*(1/12)"6)))

1 12 1 1 4 1 1 &
ool 5 s 5 ek )
108 \12 4320 V12 38880412
rx) is the gamma function

Exact result:
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f?46625?.l'116095 037920 r[_;} r[%} r[g }

GGG

Decimal approximation:

11.01790143176059304669967621461421319734457152179828477266...

11.01790143176059...

Alternate form:

45 f?46625?_-'116|395|:|5?920 _11 2! i!
7 7 7

4x31x31x 5y

7 7 7

Alternative representations:
el GeF

exp| % (4 + B+ 2L ) (r{2)r(2)r(2)
r(3)r3)r(z)

g lal il Y, wvrgs avais s
<P 108 [12} * 4320 +3888|:I [ +?}-[ * ?}[ * ?}-

ERHIERTER

1 192 ':i]4 {L-:F 1 2 4
EXP[E b R ;éaﬁ][r[;}f[;}r{;}}

)
6f1+2) {1+ Zcfr+ 2)exo|

ol 7)a( 3167 )ella(1+3 o147
o 3)e(3)6(3)

o e L 1)
12 4320 38 8RO
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n! is the factorial function



f—]n o532 Ti+logG{142/ 7) f—]DgG 4 Tlogsi1+d 7|/

{f ogG(3) Ti+logG{143/7) f—]Dan:S,u' TilogG{145/7) f—]n a6 TiHlogG) 1+6|.'?;|}

(7{z) is the Barnes G-function

logGizi gives the logarithm of the Barnes G-function

Integral representations:
s e
exe{ 5 (3 - 12 ;e][r[?yrﬁ}ren
r(Z)r(;)r(5)
7466257 Vx4 x0T X g xHT ST BT +log(x) p
Pl 116095 057920 +T+j|:| i

-1+ x)log(x)

R G, G r{3)n(2)r(2
ML 109{12} * 4220t 3sss0 [ [?} [?} {?”
r(3)r(3)r(3)
7466257 1 (-1 +x7F (1+227) -
i 116095 057920 e i [1+\?J'T+x2"?+x3-"?+x‘4-"?+x5-“?+x5"?}10g{x} x

s (2]

oo 4 B - o) 22

r(Z)r)()

o7 466257/116095057 920 [ 00 ﬂ a't}{ ‘m¢ dt”;m i

(67 577 4e) (6" 77 4t) 67 5~ at

logixis the natural logarithm
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From these results:

11.01790143176059; 2.958865402388967; 4.931553822283411;

1.978491495476199 we obtain:

(11.01790143176059 * 2.958865402388967 * 4.931553822283411 *
1.978491495476199)"(In(((1/sqrt2)+(2Pi))))

Input interpretation:
(11.01790143176059 - 2.958865402388967

4.931553822283411 - 1.978491495476199) "%}/ VZ +27)

logixis the natural logarithm

Result:
73493.5020034615. .

73493.502093...

Alternative representations:
(11.017901431760590000 - 2.9588654023889670000 |
4.9315538222834110000 - 1.9784914954761990000) %"/ 7]
318.0841710029814020° ™1/ V2]

(11.017901431760590000 2.9588654023889670000 - 4.9315538222834110000
log{1/¥F 421x) 1 logi318.0841710029814020)

1.0784014954761990000) =/ ! = [2}1'+ —_]

Va2

(11.017901431760590000 - 2.9588654023889670000 |
4.9315538222834110000 - 1.9784914954761990000) °%\ '/ 2 27/
318.0841710029814020° 5125 27+1/¥2]

logyix is the base-b logarithm

Series representations:
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(11.017901431760590000 - 2,9588654023889670000
]ngl: 1:."'\-'? 4+2 :r] 2

4,0315538222834110000 - 1.97840140547651900000)
Ney ey 50 )
log-142m41/VZ |-, ¢-1:"‘[-1+2:r+ﬂ_2] L.k

31B.0841710029814020

(11.017901431760590000  2.9588654023880670000
]ngl:. lll."lw"? +2 :r] _

4,9315538222834110000  1.9784914954761990000)

! ke o
Eug[z :r—x+—1:] /2 :r:IJ+]n:ug-:.7rll—‘>"“”‘jl [':—131ch T [2 ﬂ—-\'+_l,__J ]."k
! !

2im ¥
V2 =l V2

318.0841710029814020
tor x 0

(11.017901431760590000  2.9588654023889670000
]ngl: lll."lu'? +2 .IT] a

4.9315538222834110000  1.9784914954761990000)

31B.084171002981402"

I. k II
logizg i+ lmg[z h§ +;1?— ~In ]- 2 rr]J Nogilzg +logizg JJ—EL"__I -1 [2 T+ _1,__ -ZDJ ZE‘"]J." k

0 V2

argizis the complex argument
|| is the floor function

i is the imaginary unit

Integral representations:
(11.017901431760590000 = 2.9588654023889670000 |
4.9315538222834110000 - 1.0784914954761990000y°%1 /Y2 *27) _

2r4 V2

318.08417100298140201 gt

(11.017901431760590000  2.9588654023889670000
]-:ug|:_ 1:."'\.-'? +2n)

4.9315538222834110000  1.9784914954761990000)

. e
1i2im) J‘_“_ﬂéo?r [r-:—sjz r 1+5j|[—1+2 :r+—1_—] ], [(1-s)ds
V2

31B.0841710029814020

fo1

I'x is the gamma function

We have the following mathematical connections:
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(11.01790143176059 - 2.958865402388967 |
4.931553822283411 - 1.978491495476199)°8( 1/ Y2 427

(13 N \
= —3927 42 -

/ [dXH] exp {/ (——D‘{“D I&“)} | X, X = 0>_\IS
w J

3927+ 2 2.2983717437 . 10°° + 2.0823329825883 - 10°°
=73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — )

=z (A(r) X B(lr) (_ gb(lr)) % e/\l(r)> =z

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

— 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)

+Eﬂ ’ |
[ el 5 fromcatas )
— ' L._:_"__Pl“f.g 1 /
\<H EalD T ) (log T') (log X)~%¢ (22 (log Ty + e5"hy (log T)") T &}/
7.9313976505275 x 108
/(26 X 4)? =24 = (26 - 4)7 - 24 = 73493.30662...

112



(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)

we have that:

1/ (((((1+(1/11.01790143176059 * 1/ 2.958865402388967 * 1/ 4.931553822283411
* 1/ 1.978491495476199))))))

Input interpretation:
1

1+ 1 1 1 1
11.01790143176059  2958865402388967  4.031553822283411 1978401495470 122

Result:
0.0068A6030687587268A06058503552342615071405800058620209870...

0.9968660306875...
From the sum of the above results, we obtain:

(11.01790143176059 + 2.958865402388967 +4.931553822283411 +
1.978491495476199)

Input interpretation:
11.01790143176059 + 2.958865402388967 +
4.931553822283411 + 1.978491495476199

Result:
20.886812151900167

20.886812... result very near to the Fibonacci number 21
From the difference, we obtain:

(11.01790143176059 - 2.958865402388967 - 4.931553822283411 -
1.978491495476199)

Input interpretation:
11.01790143176059 - 2.958865402388967 -
4.931553822283411 - 1.978491495476199

Result:
1.148990711612013

1.148990711... result very near to the value of the following Ramanujan mock theta
function:
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0.4493292 0.449329°

+ + +
1+0.449329 (14 0.449329) +(1 + 0.4493297)
0.44932912

(1+0.449320)(1 + 0.4493297%) (1 + 0.449329) =

= 1.142443242201380904097917635488946328383797361320962332093. ..

f(q) = 1.1424432422...

furthermore, we obtain:

1+1/(11.01790143176059 - 2.958865402388967 - 4.931553822283411 -

1.978491495476199)"Pi

Input interpretation:
1+1/(11.01790143176059 - 2.958865402388967 -
4.931553822283411 - 1.978491495476199)"

Result:
1.6464129829975. ..

2
1.64641298... = {(2) == = 1.644934 ...

Alternative representations:
1+1/(11.017901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.9784914954761990000)" =

1
1.148990711612013000'8"

1+

1+ l.,-'f[ll.D 17901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.9784914954761990000)" =

1
1.148990711612013000 " l2=i-1)

1+

1+ ll,.'“[ll.D 17901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784914954761990000)"
1

1+

1.1489907116120 13DDDcns‘1.:_1]
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i is the imaginary unit

1 A ; x :
cos  (x)isthe inverse cosine function

Series representations:

1+ 1;"[11.[) 17901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784914954761990000)" =

CU e 'lk IIII
1+1.148990711612013000 * k=o' "1 /1142K]

1+ 1;"[11.0 17901431760590000 - 2.9588654023889670000 -

4,9315538222834110000 - 1.9784914954761990000)"
-0.277767820890712717 - £ zkl,-"{z:]

1+ 1.320179655370680025 ¢

1+ 1;"[11.[) 17901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.97840914954761990000)"

Lt —& k I'I.Bk
~E o2 I:—|5+5|:Ikll:||;|{k

1+1.148990711612013000

nj. : ; o
is the binomial coefficient
\m |

Integral representations:

1+ 1;“[11.0 17901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784914954761990000)" =

-0.277767829890712717 ¥ 1/(14¢2)de
l+e ! ;

1+ 1;“[11.0 17901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784914954761990000)"

f—l].55553565';‘?81425434 JD V1< dt

1+

1+1/(11.017901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.9784914954761990000)" =
] + p O277767829850712717 [ sinirye d
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(11.01790143176059 + 2.958865402388967 +4.931553822283411 +
1.978491495476199)*1/6

Input interpretation:
(11.01790143176059 + 2.958865402388967 +
4.931553822283411 + 1.978491495476199) ™ (1/6)

Result:
1.6595054899737257...

1.6595054899... 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...

1/10727%(((13/10°3+(11.01790143176059 + 2.958865402388967 +
4.931553822283411 + 1.978491495476199)"1/6)))

Input interpretation:

1 13
— [—3 +(11.01790143176059 + 2.958865402388967 +

10°7 V10
4.031553822283411 + 1.978401405476199, ™ (1/ fn]

Result:
1.6725054800737257. . = 10727

1.6725054899... * 107’ result practically equal to the proton mass

This ... is... magic: “The number 24 appearing in Ramanujan’s function is also the

origin of the miraculous cancellations occurring in String Theory ... each of the 24

modes in the Ramanujan function corresponds to a physical vibration of a string.
Whenever the string executes its complex motions in space-time by splitting and
recombining, a large number of highly complex mathematical identities must be

satisfied. These are precisely the mathematical identities discovered by Ramanujan

... the string vibrates in ten dimensions because it requires generalized Ramanujan

functions in order to remain self-consitent. ~ Michio Kaku, in Hyperspace : A
Scientific Odyssey Through Parallel Universes, Time Warps, and the Tenth
Dimension (1995) Ch.7 Superstrings!
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From Wikipedia:

Ramanujan tau function

The Ramamujan tau functicn, sudied by Ramannjan ( (916), is the fmction 71 N — K defined by the following identity:

> rn)g* = 511(1 — )% = n(2)* = A(2),

n=1

where g = exp(2miz) with Yz > 0 ard 7 is the Dadekind eta function and the functien A(z) is a holomorphic cusp form of weight 12 and level L, known as the discriminant
modular form. It appears i ccnnection  an “error erm” involved in countdng the number of wavs of expressing an ixteger as a sum of 24 squares. A formula due o [an G.
Marcdonald was given in Dyson (1572).

Values

The first few values of the tau function are given in the following table (sequence A000594 in the OEIS):

n 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16

'r(ﬂ) 1| 24 | 252 | -1472 | 4830 | —6048 | —16744 | 84480 | —113643 | —115920 | 534612 | —370944 | 577738 | 401856 | 1217160 | 987136

Rogers—Ramanujan continued fraction

The Rogers—Ramanujan continued fraction is a continued fraction discovered by Rogers (1894) and independently by
Srinivasa Ramanujan, and closely related to the Rogers—Ramanujan identities. It can be evaluated explicitly for a broad class of

values of its argument.
Given the functions G(g) and H(g) appearing in the Rogers—Ramanujan
identities,

2 2

e 1
(@Dn  (6)w(? )0

[M]s

o 7 _
G(Q)_g(l—f;')(l—qz)-"ﬂ*—ﬂ -

Il
=

el 1
- n1=1l. (1—gheed ) (1.—gfet)
. 1 19,4, 1728
= V251 (—aa 80780 4 )

. 1 29,4, 1728
=/q(j—1728) 2 F1 (_E’ 60’ 5?_3'—1728)

=1+q+@ +¢ +2¢" +24° +3¢° + -
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and,

2

1O - 3 g G s e~
u—l (1 —2)(1_q5n—3J
1 11
" g " (o 7
_ 1 B (1 a0, I'Fﬂﬂ)
B0O'60E' 4 —1728

";“7 11(j — 1728)"
14 4+t +a* +¢" +2" +2¢" +

OEIS: A003114 and OEIS: AD03106, respectively, where (a.; q)m denotes the infinite g-Pochhammer symbeol, j is the j-function,

and ;F is the hypergeometric function, then the Rogers—Ramanujan continued fraction is,

_ qu IR TR e LA )
R(g) = - 1 @) - nl:.[ — @2)(1 — ¢3)
- g5
q
1

g, &
14+ .

1 1
If g = ¥ theng & G (¢) and g H(g), as well as their quotient R(g), are modular functions of 7. Since they have integral
coefficients, the theorv of complex multiplication implies that their values for 7 an imaginary quadratic irrational are algebraic

numbers that can be evaluated explicitly.

Examples
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=2y _ € _ 5+ \/g
R(e™*) = = = 5 ¢
1+ >
1+
L.
_
L e T o
e—4m/b
1+
1+
where ¢ = d +2\/§ is the golden ratio.

and these four Rogers — Ramanujan continued fraction, that link e, ¢ and «:

2z

e 5 e—27r

= 1+ ——— ~1.0018674362
5_ (]
V¢ 4 l+ﬁ
1+ s
(&
1+
1+..
2z
e F 1 e 0000007913
5 —4z/5
\/_ _¢ 1+ - —67z\/§
1+5\/\,({0—1)Si/573—1 1+6—H§
e—ﬂ'
1+
1+...
_g .
¢ ~1- ~0.9568666373
(¢_1)\/§_¢+1 1+e—3
1+
e—zr
1+
1+..
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NS e -z\5

=1- ~0.9991104684
J5 —o+1 1 e
1+5 (05‘{/5_3_1 (0 +1 e—37r\/§
+ e—4ﬂ'\/§
1+
1+...

Always to the genius of Ramanujan we owe the following stupendous formula:

e Z 1 ~2.0663656771

(2n+1)1 1+ 1

2
3
4

1+—
1+...

I+
1+

Neither the infinite series nor the continuous fraction can be expressed (at least as far
as we know) through e or =, but their sum, incredibly yes! The continued fraction is
worth:

1/%617’0[\/25] 0.6556795424

(http://www.bitman.name/math/article/102/109/)

From Wikipedia:

Relation to j-function
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Among the many formulas of the j-function, onz is,

(¢ +10z +5)*

er‘. —
\rJ T
where
[VBn(sm) ]
r =
l n(r) |

L s s S e i S e e e CEN s
Eliminating the eta quotient, one can then express j{7) in terms ot # = A{gj as,

Y

(r® — 228r'5 + 494710 + 22875 + 1)°

j(‘r) =- E 410 - B ERY
™y et - 1)
_ (r*® + 52202 — 1000572 — 10005710 — 522r° + 1)*
T)— 1728 = —
() 75 (P10 + 1175 — 1)8

where the numerator and denominator are polynomial invariants of the icosahedron. Using the modular equation between R(g)

and R(g"), one finds that,

(r?° + 12715 + 14710 — 1275 4-1)3

. 5 A _—
3(57) r25(rl0 4 1175 — 1)
3
s 1 (& +122416)
letz=r p Jthenj(57) = BT R
where
- T = 6
VBn(257)]° n(r) 1° (*5*)
Zoo=—|———| =11, zg = — -1, 2y = | ————| -—11,
n(57) n(57) n(57)
(5r+4) 6 (51’+6) 6 -'q ﬂ)'ﬁ
n=—|—"| -1, 3= |—>"| -1, z=—|—2"] -11
n(57) n(57) n(57)

which in fact is the j-invariant of the elliptic curve,
y2 +(1+ rs):vy + 'rsy =% + 522

parameterized by the non-cusp points of the modular curve Xj (5).

Now, from:
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) (r® — 228r'5 + 494r'0 + 228r° + 1)1
T)=—
! P (10 + 1145 — 1)8

for r =1, we obtain:
-(1-228+494+228+1)"3 / (1+11-1)"5

Input:
(1-228 +494 + 228 + 1)°

(1+11-1)°

Exact result:

122023936
161051

Decimal approximation:

~-757.672637860056752208927606782944533008211125668266573942...

-757.67263786.... result very near to the rest mass of Charged rho meson 775.11
with minus sign

Mixed fraction:

108329
161051

Repeating decimal:

Continued fraction:

-757 +

-1+

-2+
18+ 1
-3+

-1+

-1+

-1+

34—
-1+ 1
—27+-

B2 =

From:
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_ (r0 + 522r?5 — 1000572 — 10005710 — 522r° + 1)2
i(r) —1728 = —
75(rl0 + 1175 — 1)5

For r =1, we obtain:

~(1+522-10005-10005-522+1)"2 / (1+11-1)*5

Input:
(1+522 - 10005 - 10005 - 522 + 1)*

(1+11-1°

Exact result:

400320064
161051

Decimal approximation:

-2485.67263786005675220802760678204453309821112566826657394 ...

-2485.67263786..... result very near to the rest mass of charmed Xi baryon 2470.88

with minus sign

Mixed fraction:

108329
161051

-2485

Repeating decimal:

Continued fraction:

-2485 +
__]_ 1
4
-2 1
T 1
-18+ I
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Thence:

(r30 + 52272 — 100057 — 1000570 — 52275 + 1)2
r5(r10 4+ 1195 — 1)5

j(r) — 1728 = —

-757.672637860056752208927606782944533098211125668266573942 — 1728 =
=-2485.67263786005675220892760678294453309821112566826657394;
and:

1728 = 2485.67263786005675220892760678294453309821112566826657394 -
757.672637860056752208927606782944533098211125668266573942

Input interpretation:

1728 = 2485.67263786005675220892760678294453300821112566826657394 —
757.6726378600567522089276067820944533008211125668266573942

Result:
True

1728 = 2485.67263786 — 757.67263786

Now, from:

(Tzu + 12715 4+ 14910 — 1295 + 1)3
r28(r10 + 1175 — 1)

j(57) = -

For r = 1 we obtain:
-(1+12+14-12+1)"3 / (1+11-1)

Input:
(1+12+14-12+17°

1+11-1

Exact result:

4096
11
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Decimal approximation:

-372.363636363636363636363636363636363636363636363636363636...

-372.36363636.....

From:

. (2 + 122+ 16)°
6n)=—— 1

For z = 0, we obtain:

(16"3/11

Input:
16°
T

Exact result:

4096

11
Decimal approximation:

-372.363636363636363636363636363636363636363636363636363636...

-372.36363636........
Note that:

[(14+12+14-12+1)*3 / (1+11-1)

Input:
1{ (1+12+14-12+17
3 1+11-1

Exact result:
4096

33
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Decimal approximation:
~124.121212121212121212121212121212121212121212121212121212. .

-124.12121... result very near to the Higgs boson mass with minus sign.

From:
_ (z? + 10z +5)3
i(r) =
T
We obtain:

_757.67263786 x = (x2+10x+5)"3

Input interpretation:
~757.67263786 x = (x* + 10 x + 5)

Result:

~757.67263786 x = (x* + 10 x + 5)
Alternate forms:
_757.67263786 x = (x (x + 10) + 5°

~x®-30x° -315x% - 1300 x° - 1575 x° - 1507.67263786 x — 125 = 0

Expanded form:

_757.67263786 x = x° +30x° +315x% + 1300 %" + 1575 %% + 750 x + 125

Real solutions:

x =-11.3636364

x = -0.09090909091

Complex solutions:

x=-8.701942 -2.106217:

x=-8.701942 + 2.106217:
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x =-0.57078550 - 1.08797339;

x =-0.57078550 + 1.08797339:

From:
¥+ (1+7)zy+r°y =z + r°z?

For x =-11.3636364, we obtain:
(-11.3636364)"3+(-11.3636364)"2

Input interpretation:
(-11.3636364)° +(-11.3636364)°

Result:
-1338.279502366641666596544

Repeating decimal:
-1338.279502366641666596544

-1338.27950236.... result very near to the rest mass of scalar meson f,(1370) with
minus sign

For x =8.95321, we obtain:

(8.95321)"3+(8.95321)"2

Input interpretation:
8.95321° +8.95321°

Result:
707.840008077261161

797.8490008..... result very near to the rest mass of Omega meson 782.65

For x =1.22861, we obtain:

(1.22861)3+(1.22861)"2

Input interpretation:
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1.22861° + 1.22861°

Result:
3.364047865863381

3.364047865863381

For x =-0.09090909091, we obtain:
(-0.09090909091)"3+(-0.09090909091)"2

Input interpretation:
(-0.09090909091)° + (-0.09090909091)°

Result:
0.007513148009158527422000833050429

0.007513148009158527422990833959429

From the two previous equation, we obtain:

[-(-(1+522-10005-10005-522+1)"2 / (1+11-1)"5 + (1-228+494+228+1)*3 / (1+11-
5)/15

Input:
|
1; (1+522-10005-10005-522+1)® (1-228+494+228+1)°
[ —|- -
\ (1+11 -1y (1+11-1y
Result:
255%;5

Decimal approximation:

1.643751820517225762308407936230970517383402580045475200411 ...

2
1.6437518295172.... = {(2) = ’% = 1.644934 ...

From the previous solution (-11.3636364)’+(-11.3636364) we obtain:
(((-1/ ((((-11.3636364)"3+(-11.3636364)"2))))))*1/512

Input interpretation:
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|' 1
512' = 3 -
"q i—11.3636364)" +i-11.3636364)

Result:

0.98603757111...
0.98603757111...

From the previous solution (-0.09090909091)*+(-0.09090909091) we obtain:
1/(((((-0.09090909091)"3+(-0.09090909091)"2))))

Input interpretation:

1
(-0.09090909091)* + (—-0.09090909091)*

Result:
133.0999999974711000000374010999995050011000061600010999263. .

133.0999999...... result very near to the Pion meson 134.9766

On some equations concerning the Fermi and Yukawa theory meson

From:

Are Mesons Elementary Particles?

E. Fervi axp C. N. Yanc*
Institute for Nuclear Studies, University of Chicago, Chicago, Illinois
(Received August 24, 1949)

We have the following equations:
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Using (10), (11), and (15), and carrying out the inte-
gration one finds:

2rhic3
R= ( ) (5.3yryrys+0.11yryeysys). (18)
Quc?

This expression can be compared with the conventional
interaction of a pseudoscalar meson with nucleons in
the Yukawa theory.® There are two essentially inde-
pendent coupling constants: f, the so-called pseudo-
scalar interaction, and g, the pseudovector interaction.
The nucleon-meson interaction Hamiltonian is:

h de
i f N*lﬁrwmﬁ*z—g‘mwma— Pd’r  (19)
¥ uc Xy

where ¢ is the pseudoscalar meson field.
The corresponding matrix element for the production
of a meson at rest is

he
i
(2Quc®)?

fN*U‘Y1T2Ts+371727374)Pd3f-

Comparison with (18) gives
JS=(4mhc)tx 5.3, g=(4wkc)!<0.11. (20)

It has been proved by Case” that the terms fand g
produce up to the second approximation nuclear forces
of the same tvpe. Indeed, their joint contribution is
the same as would be obtained by putting f=0 and
substituting g by

g =g+ f(u/2M). (21)

We find, therefare,
¢'=(rhc)1<0.52

yielding for g?/4whe, that is for the anzalog of the fine
structure constant, the value 0.27, which appears quite
reasonable.

Naturally the similarity between the present point
of view and the Yukawa theory can be carried on only
up to a limited extent. The similarity breaks down on
the one hand because of the finite size of the meson
which introduces naturally a cut-off at short distances.
On the other hand it breaks down for phenomena in
which sufliciently high energies are involved to break
up the meson.
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We have that from (20):

5.3%sqrt(((4*Pi*1.054*10/(-34)*3%10/8))))

Input interpretation:
5.3V 4xx1.054x 107 x3x 10°

Result:
3.34089... % 10712

3.34089... * 107"

And:
0.11*sqrt((((4*Pi*1.054*107(-34)*3*10"8))))

Input interpretation:
0.11V 4xx1.054 % 1073 «3x 10°

Result:
6.93392.. % 107

6.93392... % 10"

Note that:

(((1/ ((((3.34089 x 107-12) *1 / (6.93392 * 10"-14)))))))*1/256

Input interpretation:
1

256 3.34089 . 10712 .

6.93392
1014

Result:
0.98497733...

0.98497733...

From eq. (21)
6.93392*10"(-14)+H(((((5.3*sqrt((((4*Pi*1.054*107(-34)*3*10"8)))))))
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Input interpretation:
6.93392% 107 +5.3 ¥ 2 x1.054 % 107 x3x 10°

Result:
3.41023... x 10712

3.41023... % 107"
We have that:
0.52*sqrt((((4*Pi*1.054*10°(-34)*3*10"8))))

Input interpretation:
052V 4ax1.054% 107" «3x 107

Result:
3.27785... » 10712

3.27785... % 107"

Note that:
1/((((3.41023 * 107-12) *1/(3.27785 * 10"-13)))"1/256

Input interpretation:
1

l 341023 1

256 1pl2 3.27785

1013
Result:
0.99089260...
0.9908926...
Now:

((3.27785*10°(=13)))"2 / ((4*Pi*1.054* 10°(-34)*3%10"8)))))

Input interpretation:
(3.27785 - 10713}

47+1.054 1073 3. 108

Result:
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0.270400...
0.2704...

1073+H((((((((1072((3.27785* 107 (-13)))"2 / ((((4*Pi*1.054*10(-
34)*3*1078)))))))))"2

Input interpretation:

; 5 (3.27785 - 10713)
10% + |10 : :
47x%x1.054% 1072 « 3. 108
Result:
1731.16...
1731.16

This result is very near to the mass of candidate glueball f,(1710) meson.

[1073+H((((((((10°2((3.27785*10°(-13)))"2 / ((((4*Pi*1.054* 10/ (-
34)*3*1078)NN)) 2)NIT /15

Input interpretation:

|I : 5 (3.27785 - 10713)° ?
15107 +|10 ' :
\ 4 xx1.054 x1073% % 3 « 108

Result:
1.643952...

1.643952... % ((2) == = 1.6449

sqrt(((((((((((3.27785%107(-13)))"2 / ((((4*P1*1.054*107(-34)*3*10"8))))))))))

Input interpretation:

|
I| (3.27785 x 10713}
\ 47-1.054 1034.3 10°

Result:
0.520000...
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0.52

1+(-In sqre((((((((((3.27785% 107 (=13))"2 / ((((4*Pi*1.054* 10 (-
34)*3*1078)))))))))

Input interpretation:

| .
- I| (3.27785 » 10713
\ 471054 103 .3 108

logix is the natural logarithm

Result:
1.65393. ..

1.6539267... 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...

TACCCCCCCCCCC(0.004 7(CCCCCCCCAC3.27785%107(-13)))"2 / ((((4*Pi*1.054*107(-
34)*3*1078)MMMMMMN)* 1/3)NNINNNN)))

0.0047 =0.0052+0.0011-0.0027+0.0011

Input interpretation:
1

| 1
sl 3|| 22778 10132

\ 4ri054 107343 108

Result:
137.585...

137.585... result very near to the rest mass of Pion meson 139.57

2* TACCCCCCCCCCC0-5240-2T)CCCCCCCC/CCCCC(3-27785*107(-
13))°2 7 (4*Pi*1.054*107(-34)*3*10"8)))))NMMMNMNN)MN) * 1/3DNNNN))

Input interpretation:

1
- f
1
(0.52 +0.2% 3I| CETLTTIITRA:
"'I 471054 10733 1p8
Result:
1.63709...
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2
1.63709... = {(2) = = = 1.644934 ...

6

1/3.16% 0.52* LA((CCCCCCCCCCO-7ACCCCCCCCC/CC(3.27785%107(-
13))"2 / (4*Pi*1.054*107(-34)*3*10"8)))))NMNNMMMNMM) * 1/3IMNNN)))

Input interpretation:

1 1
R 0.52 I
: 0.79 | ———1———
3| 13.27785 - 10 I
N 4ra054 10-3%.3 108
Result:
0.134697...
0.134697...

1073 1/3.16*0.52* 1/((((CCCCCC((((0.52+0.27)(((CCCCCCCAACCCCCC((((3.27785%10%(-
13))°2 7 ((4*Pi*1.054*107(-34)*3*10"8)))))NMNNMNN)MN) * 1/3)NNNNN))

Input interpretation:

g b
10° x 2=z 052

1

| 1
(0.52 +0.27) | G P

\ 4ra054 107343 108

Result:
134.697...

Or:
Input interpretation:

1
10° 0.52

vl

| 1
[G.SE + 0.2?} 3|| -fB.ETTSE ]l:l_] 3]2

"'J 471054 10733 1p8

Result:
134.600...

134.600 and 134.697... very near to the rest mass of Pion meson 134.9766

In conclusion:

1/((((1/10%0.2772))))
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Input:
1

T
10

Result:
137.1742112482853223503964334705075445816186556927297668038...

137.1742... very near to the reciprocal of fine-structure constant

Now, we have that:
64* In ((((((0.27+0.52)/sqrt((4*Pi*1.054571*10"(-34)*3*10"8)))))))

Input interpretation:
0.27 + 0.52

64 log

V 4r.1.054571 1073* .3 10°

logixy is the natural logarithm

Result:
1782.816...

1782.819... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Integrate [64* In sqrt((((((0.27+0.52)/(4*Pi*1.054571*10°(-34)*3*10°8)))))))]x

Indefinite integral:

=

| 0.27 +0.52
! — - || xdx = 895.18 %
\ 471.054571 107*3 10
Plot of the integral:
¥

1200 /
\'-.._l 1000 /

B00 |
B0 |
400 |
200

log(x) is the natural logarithm

(x from=1.2t01.2)

Alternate form assuming x is real:
895.18x° + 0
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For x> = 1.08094974°
895.18 * 1.08094974"5

Input interpretation:
895.18 - 1.08094974°

Result:
1321.106647043284321978706216428783110467783232

1321.1066... result very near to the rest mass of Xi-baryon 1321.71

Now, from:

The lowest eigenvalue must be E= uc?, the rest energy
of the meson. This condition determines® the depth ¥
of the potential (6). Assuming the ratio 6.46 between
the proton and meson masses one finds:*

Vo=26.4 Mc2=24.6 Bev. (9)
The corresponding normalized solution in a large
volume £ is:
0.236 1
= — —g i

(ro®2)d 2

h fom 0.218 [1 1] (10)
rarg=—--+ fa=Ja=— ¥ ——
’ Mc s (ro®2)h T

0.202 1
= —e Y,
(ro® )t u

f

[ 0.0136 sinv

_{r.;.“ﬂ}* 7
0.370 [cosy sing (1)
r<rp fa=fi= { — ] 11
o e (ro® ) o 7*
0.0147 sinv
fim e —,
[:'fﬁaﬂ}* v

where
w=rc/h[ M?— (u2/4) ], ©v=2.03(r/r0).
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We have that 0.236+0.218+0.202 = 0.656
And:
((((((0.236+0.218+0.202)/sqrt((4*Pi*1.054571*10"(-34)*3*10"8)))))))

Input interpretation:
0.236 +0.218 +0.202

v 4r11.054571  1073* .3 108

Result:
1.04040... = 10%2

1.04040... * 10"

64*In((((((0.202+0.236+0.218)/sqrt((4*Pi* 1.054571*10°(-34)*3*10"8)))))))

Input interpretation:

0.202 +0.236 +0.218
64 log

V 471054571 1073* .3 10°

logixy is the natural logarithm

Result:
1770.920...

1770.920... result in the range of the mass of candidate “glueball” fo(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

64*In((((((0.0136+0.0147+0.370)/sqrt((4*Pi*1.054571*10°(-34)*3%10"8)))))))

Input interpretation:
0.0136 +0.0147 +0.37

64 log

V 471054571 1073* .3 10°

logixy is the natural logarithm

Result:
1738.987...

1738.987... result in the range of the mass of candidate “glueball” f,(1710)
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((C64*In((((((0.0136+0.0147+0.370)/sqrt((4*Pi* 1.05457 1* 10/(-
34)*3* 107NN /TS

Input interpretation:

0.0136 +0.0147 +0.37

15 64 log

v 4r-1.054571  1073% .3 108

logix is the natural logarithm

Result:
1.64444652. ..

2
1.64444652... = {(2) == = 1.6449

1.0061571663((((((((64*In((((((0.0136+0.0147+0.370)/sqrt((4*Pi*1.054571*10°(-
34)*3* 107NN /TS

Input interpretation:

0.0136 +0.0147 +0.37
1.0061571663 15 64 log : =

V 4r%1.054571 - 1073% .3 . 108

logix) is the natural logarithm

Result:
1.65457165. ..

1.654571... 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...

0.202+0.236+0.218+0.0136+0.0147+0.370
(0.202+0.236+0.218+0.0136+0.0147+0.370)"9

Input:
(0.202 +0.236 +0.218 +0.0136 + 0.0147 + 0.37)°

Result:
1.609451369129162146466137412028231343

1.6094513... result that is a golden number, very near to the electric charge of
positron.

And:
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1/6((((((((exp (0.202+0.236+0.218+0.0136+0.0147+0.370)))))*1/2 + ((((exp (0.202
+0.236+0.218+0.0136+0.0147+0.370)))))1/3))))))"2

Input:
1
: [wf exp(0.202 +0.236 +0.218 + 0.0136 + 0.0147 +0.37) +

2
‘3‘1.' exp(0.202 + 0.236 + 0.218 + 0.0136 + 0.0147 + 0.37)

Result:
1.617412098130703317191873174547237097456086883303230056391...

1.617412.....

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

From:

On the Interaction of Elementary Particles
H. Yukawa
(Received 1935)

or by (16)

drgg [ s 7 i
}‘929 / [/‘u(_r*}u(T}) ; -y(?;‘}ﬁwﬁb;{_r?]du, (19)

which is the same as the expression (21) of Fermi, corresponding to the emission
of a neutrino and an electron of positive energy states ¢ (7) and ¥ (7 ), except
that the factor 41%5.* is substituted for Fermi's g.

Thus the result is the same as that of Fermi's theory, in this approximation,
if we take

dmgg’
32
from which the constant g’ can be determined. Taking, for example, A = 5x 102
and ¢ = 2 x 1079, we obtain ¢’ = 4 x 10~17, which is about 10~% times as small
as g.

This means that the interaction between the neutrino and the electron is
much smaller than between the neutron and the proton so that the neutrino
will be far more penetrating than the neutron and consequently more difficult
to observe. The difference of g and ¢’ may be due to the difference of masses of
heavy and light particles.

=4 x lﬁ_aucma.erg,

We have that:

((4*Pi*(2*107-9)(4*107-17)))) / (4*107-50)
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Input interpretation:
4722107 4. 1077

410730

Result:
8000 000000000000 000000000 #

Decimal approximation:
2.5132741228718345907701147066236023073577355195000846... x 10°°

2.51327... % 10%
Property:

8000000000000000 000000000 xis a transcendental number

sqrt(((((((4*P1*(2*107-9)(4*107-17)))) / (4*107-50)))))

Input interpretation:

| Ly
I|4,1T 2% 107° x4 % 1071
\ 4% 1050

Result:
2000000000000 27

Decimal approximation:
5.0132565492620010048315305696220905060139734812198766... x 10'

5.013256... * 10"
Property:
2000000000000+ 27 isa transcendental number

sqrt(21) In ((((((sqrt[(((4*Pi*(2*107-9)(4*107-17)))) / (4*107-50)])))))

Input interpretation:

|
JEI ||4;r 2x107° x4 x 1077
0g
\ 4% 10™°

log(x) is the natural logarithm

Result:
y 21 log|2000000000000 2

Decimal approximation:
134.0087506027490326030379012717895284087398176598106120082...
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134.00875... result very near to the rest mass of Pion meson 134.9766

-13+13 * sqrt(21) In ((((((sqrt[(((4*P1*(2*10"-9)(4*107-17)))) / (4*107-50)])))))
Input interpretation:
— |I 4rx2x10%x4x 107

~13+13+/ 21 log|_|
\ 4% 1070

logix is the natural logarithm

Result:
134 21 lag[z 000000000000 21 ] -13

Decimal approximation:
1729.113757835737423839492716533263869313617629577537956107....
1729.11375... result in the range of the mass of candidate “glueball” f,(1710)

(CCCCCC-T3+13 * sqrt(21) In ((((((sqre[(((4*Pi*(2*107-9)(4%107-17)))) / (4*10”-
SO DM /TS

Input interpretation:

[ -
[ [ A2 107 x4 1071
15 —13+13v 21 log ‘u|

4x 107
log(x) is the natural logarithm
Result:
II —_— "
1,?' 13421 lug[z 000 000000000 2x ] -13

Decimal approximation:
1.643822438739917290895309483013173301886407117030932783615...

2
1.643822... = {(2) == = 1.6449

6

34+5+13 * sqrt(21) In ((((((sqrt[(((4*P1*(2*10"-9)(4*10"-17)))) / (4*107-50)])))))

Input interpretation:

_ | o -17
+a+ 2| lu] |
g‘u 4107

logix is the natural logarithm

Result:
39+ 134 21 log{2000000000000 zn]
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Decimal approximation:
1781.113757835737423839492716533263869313617629577537956107...

1781.1137.... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

From paper 11

The summation in (21) can be replaced by integration and we ob-
tain after some calculations

K P — L [ Rein s soriydb
i

mhe A W
s i .
=& e Boen) _ ) (22)
fic i

where Hg" is the Hankel function of zero order. This gives ordinary

attractive forco between two neutrong with the potential K(r). The
range of force in this case is only half of that between unlike parti-
cles, as K(r) has the asymptotic form

Kp=9 = {1+ O(—lu } (23)

Ke Vrwr® ©r

for large 7. Exactly the same rcsult can be obtained for the care of
twa protons.

Relative magnitude of the forces between like and unlike particles
is given by

|R(?‘)i_£ w2 FT (95 as) (24
Tor _-ﬁce TH " (2ikr) (24)

which varics with «r as follows™, if we omit the constant factor g*/fic.

r | 0.05‘ 01 g 025 05 10 | 15

A iH,D@icr) | 162 \ 193 ‘ 076 044 | 020 01

From the egs. (9), (20) and (21) of Fermi’s paper, we obtain:
2.46*10"M0/(((((((0.52+0.11)))/5.3)))*10"3))))

Input interpretation:
2.46 10™

0.5240.11 ]_I:I3

5.3
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Result:
2.060952380952380052380052380952380052380052380952380052. .. % 10°

2.0695238... * 10°

We obtain, from (24):

2.0695238*1078 /((((((2*107-9)2/(((1.054571817*10"-34)*(3*1078))))))))
Where g =2 * 10” (see paper 1 Yukawa)

Input interpretation:
2.0605238 108
2 1079
1054571817 10~ 3.3 108

Result:
1.63684610556805845

1.6368461.... a result that is a good approximation, i.e. very near to the value 1.62

Thence, from (24), we obtain:
(((((R*F10M9)2/((((1.054571817*107-34)(3*%1078)))*1.6368461

Input interpretation:
(2% 10°°)

(1.054571817 - 107* » 3. 10%) 1.6368461

Result:
7.72422165470324266781912014437129568046557363370486145. .. % 107

7.7242216547... * 10" = 77242216.5
We have that:
sqrt(((2.0695238 * 1078) / (7.7242216547 * 10"7)))

Input interpretation:

|
I| 2.0695238 - 10°
\ 7.7242216547 - 107

Result:
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1.6368461...

2
1.6368461... = ((2) == = 1.644934 ...

And:
1/(((2.0695238 * 1078) / (7.7242216547 * 10°7)))"1/64

Input interpretation:
1

f
g4l 20605238108
T. 7242216547107

Result:
0.0847188573. ..

0.9847188573...
And:

24%4 In ((((CCCAU2*10M9)2/((((1.054571817*107-34)(3*%1078)))*1.6368461))))))))

Input interpretation:
(2% 1077

(1.054571817 - 1073* .3 . 10%)~ 1.6368461

24 . 4 log

log(x) is the natural logarithm

Result:
1743.59584. ..

1743.595... result in the range of the mass of candidate “glueball” f,(1710)

4% 4 Tn (2 107-9)2/((((1.054571817*10-
34)(3*1078)))*1.636846 1 )))))))))))" 1/15

Input interpretation:
I

15|I 24 . 4log
\

(2 107°
(1.054571817 - 107 =3 . 10%) - 1.6368461

log(x) is the natural logarithm

Result:
1.644736719...
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2
1.64473... =~ {(2) =”6 = 1.6449

1.006157166374 * 24*4 In (((((((((2*10°-9)"2/((((1.054571817*10"-
34)(3*1078)))*1.6368461))))))))

Input interpretation:
(2. 107%)?

(1.054571817 - 1073« 3. 10%)» 1.6368461

1.0061571663"% 24 - 4 log

logixi is the natural logarithm

Result:
1786.93652. ..

1786.936... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

From the result of formula, we also obtain:
((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))-21

Input interpretation:
ilE

(54”?.?24221654? 107 xdx -21
Jo

Result:
1320.9534993

1320.953... result very near to the rest mass of Xi baryon 1321.71
e+ 1/10((((((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))-21))))

Input interpretation:
B .
= [ { 547 7.7242216547 - 107 xdx -21
w0

Result:
134.81363175
134.813... result very near to the rest mass of Pion meson 134.9766

(-2172-144-21-8) + (((((((integrate (7.7242216547 x 10°7)x, [0, 1/(54Pi)]))))

Input interpretation:
g

(-21% - 144 -21-8) + [ 5477.7242216547 - 107 xdx
w0
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Result:
727.0534003

727.953...

result practically equal to the famous Ramanujan cube formula 9° — 1° = 728
Note that, we have also:

(-2172-89-21-8) + ((((((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))

Input interpretation:
£ il

i T B L BT [ 547 7.7242216547 - 107 x dx
Jo

Result:
782.9534993

782.953... result very near to the rest mass of Omega meson 782.65
From (24) for the value 0.76, we obtain:

(((((2*107-9)°2/((((1.054571817*107-34)(3*1078)))*0.76)))))

Input interpretation:
(2 107°P

(1.054571817 - 1073% 3 - 10%) 0.76

Result:
1.66360027513638808133859504128231477454170005086745144 . x 10°

1.6636... * 10°

Note that:
1/(((1.6636 * 10"8) / (7.7242216547 * 10"7)))"1/64

Input interpretation:
1

f
64/ _ 16636108
\'I 7.7242216547-107

Result:
0.0880830. ..

0.9880839...
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And:

integrate (1.663600275136383808133859504128231477454170005086745144 x 108
)%, [0, 1/(248Pi)]

Definite integral:
S -

[348" 1.66360027513638808133850504128231477454170005086745144 - 10° x
Jo
dx =137.03

137.03, very near to the inverse of fine-structure constant 137.0359...

Visual representation of the integral:
200000 2

1 50000 /f

100000 !/,
0000 | #,-f’,

|
[
f’? 0 QO TR QIO RO OME00 D000 TE001 4

From paper III Yukawa, we have that:

The corresponding probability, when the heavy quantum is moving with
the velocity v and energy FE, is rcduced to

'w:fwol/l-—<_f.v_>> 29" + ¢ M mec’ (67)
¢ 6%ic 7 E

owing to the change of time scale under Lorentz transformation. The
mean life time 7 and the mean free path A of the heam quantum with
the energy FE can be defined by the relations

=1 Azer (68)
w

If we take ¢)'=g/=¢'=4x10"", a value which was determined from
the probability of B-disintegration in §4, I, and m,=100m,” we obtain

w=2x10° M - (69)

4

We obtain:

(2%(4*107-17)"2+(4* 10717 2))/((6*1.054571% 10/
34*3%10/8))*(((100*(3*10°8)*2))/((1.054571*10"-34)
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Input interpretation:

2(41077F +(4. 10717 100(3 - 10%p
6:.1.054571 1073+ .3 10® 1.054571 . 1073¢

Result:
2.1580405107899897527223221742908299793179295820195144. .. x 10%

2.15804051... * 10%
We have also:

17 In (((((*(A*107-17)"2-+(4*10°-17)72))/((6*1.054571%10/-
34*3*%1078))*(((100%(3*1078)"2))/((1.054571*107-34))))))

Input interpretation:
2 (4 10717 + (4 10717 100(3 - 10%)

17 log
6-1.054571 107343 10%® 1.054571 1073

logixy is the natural logarithm

Result:
1774.55401. ..

1774.55401... result in the range of the mass of candidate “glueball” f;(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

We note that:

(AT Tn (((((F(E*10M-1T)2+(E* 10717 2))((6%1.054571%10/-
34*3%10/8))*(((100*(3*1078)*2))/((1.054571%*10~-34)))))))N)N) 1/15

Input interpretation:

| 2(4x10777¢ + (4 % 10°TF 100(3  10%F
1ql?hg - - - : -

6.1.054571 - 1073* .3 10%® 1.054571 10734

logixy is the natural logarithm

Result:
1.646667629 .

2
1.646667... = {(2) = ’% = 1.6449
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And:

2sqrt[6* (((((((((17 Tn ((((((R*(A*10/-17)2+(A* 1017 2))((6*1.054571% 10/
34*3%10/8))*(((100*(3*10°8)*2))/((1.054571*10"-3)))))))N))) 1/15]

Input interpretation:

I
f

2 1615 17 log
\ N

2{4x10717¢ + (4 x10°17)2 100(3 - 10%)°
61.054571 - 103* 3 - 10® 1.054571 1073

logixi is the natural logarithm

Result:
£.286495296. ..

6.286495296... = 21t
We have also that:

27H1OA3*((((((((((17 Tn ((((((R*(E*107-17)"2+@E* 107°-17)72))/((6*1.05457 1% 10/
34*3%10/8))*(((100*(3%10°8)*2))/((1.054571*10"-3)))))))))N))) 1/15]

Input interpretation:

- 10315'|1?1 2(4x10717¢ + {4 x 10°17) 100(3 - 10%p
+ |17 log
\ 6x1.054571 x103* x3 x10°%  1.054571x 1073

logix) is the natural logarithm

Result:
1673.667629 .

1673.667... result very near to the rest mass of Omega baryon 1672.45
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