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Abstract

In this research thesis, we have analyzed various Ramanujan equations and
described the new possible mathematical connections with some sectors of Particle
physics, in particular on the masses of the dilaton, of the candidate glueball and of
the two Pion mesons.
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From:

Dynamical Gauge Boson of Hidden Local Symmetry within the Standard Model
Koichi Yamawaki - https://arxiv.org/abs/1803.07271v2

We now study the nonperturbative dynamics in the large N limit of Eq.(40). The Fr (and hence &) in the classical
Lagrangian Eq.(40) should be regarded as the bare quantity and receives quantum corrections in the large N limit.
The effective action at leading order of 1/N expansion reads:
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+2N TrLn (—-D,D* —n), (2<D<4), (41)

where in D dimensions ¢(x) and o(x) and 5(x) have a canonical dimension d o= D/2—1, and d; = 2, respectively,
while p, scales in the same way as the derivative in the covariant derimtive,_'dpp =1,
The effective potential for (¢; z(z)) = VNv(8:5,0) and (1 ;(2)) = n8; 5, (o(2)) = o takes the form:
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This yields the gap equation:
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Eq.(45) together with (43) is the same form as that of CPY -1 in D dimensions (see e.g., [7, 10]), and implies either
of the two cases:

=0, v#£0; case (i) :
{T.-‘:U. n#0; case (ii). (46)
Eq.(44) yields two cases:

o=20,

a#0, —2?]—}—%(0'2—%}:0. (40

where the first solution o = 0 in Eq.(47) contradicts Eqs.(45) and (43), and hence we are left with the second one,
which implies 17 = 0 for A — 0, the BPS limit in the broken phase, case (i), while for A # 0 we have:
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The stationary condition in Eq.(45) gives a relation between n and v. By putting 7 = v = 0 in Eq. (45), the critical
point G(= G(A)) = Gerie(= Gerie(A)) separating the two phases in Eq. (46) is determined as
D, D-2
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by which the integral in Eq.(45) reads:
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The stationary condition in Eq. (B13), combined with Eq. (B9), leads to the cases (i} (broken phase of SU (N )gjohal ¥
U(1)10eal) and (ii) (unbroken phase of SU(N)gobal % U(1)1ocal) in Eq. (B11), respectively:
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(i) G> G = (dy) = VNv =0, (gz)) =n#£0
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=2 =0, (B15)
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The gap equations Eq.(B15) and Eq.(B16) take the same form as that of the D-dimensional NJL model which is also

renormalizable for 2 < D < 4 [48, 49], with opposite sign and the same sign, respectively. (See also Eq. (C3) for

We have that:
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For D=3 and n =35, we obtain:
-((((gamma (2-3/2) * 5(0.5))))) / ((((3/2-1) (4P1)*(3/2))))

Input:
r(2- 3} V5

- an

Iixis the gamma function

Exact result:
V5

C4n
Decimal approximation:
-0.17794063585429426461919066910095076625888875596247909884...

-0.17794063585.....
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From the following Ramanujan equation:
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Fora=3 and b=35, we obtain:

sqrt(P1)/2 * ((((gamma (3) gamma (3+1/2) gamma (5) gamma (5+1/2) gamma (8)))))
/ (((gamma (3+5+1/2))))
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Iix)is the gamma function

Exact result:
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Decimal approximation:
2657.391939707841888982107298192228453653773500338551049686...

2657.3919397....

Property:
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I1s a transcendental number
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Alternative representations:
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We note that 2657.3919397.... value very near to the rest mass of charmed Xi baryon
2645.49 or to the average mass of:

D%(2600) MASS
VALUE {MeV) EVIS DOCUMENT ID TECN CHG COMMENT
2623 x12 OURAVERAGE Error includes scale factor of 4.8. See the ideogram below.
2681.14+ 561140 28k 1 AAL 16AH LHCB B~ — Dta
2649.24+ 3.5+ 35 51k AAl 13cc LHCB pp— D*tn— X
2608.7+ 24+ 25 26k DEL-AMO-SA..10r BABR 0 ete — Dtn— X
2621.34+ 3.74 42 13k 2 DEL-AMO-SA_.10p BABR + ete” — DOt x

1From the amplitude analysis in the model describing the DT 7 wave together with
virtual contributions from the D* (QDD?)D and B*U states, and components corresponding

to the D}(2460)%, D3(2680)°, D§(2760)°, and D3(3000)? resonances.
2 At a fixed width of 93 MeV.

Indeed: (2623+2681.1+2649.2) / 3 =2651.1

From this expression, we obtain also:

-1/Pr*1/(((((sqrt(P1)/2 * ((((gamma (3) gamma (3+1/2) gamma (5) gamma (5+1/2)
gamma (8))))) / (((gamma (3+5+1/2))))))))"1/13
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Iixiis the gamma function

Exact result:
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Decimal approximation:
-0.17355233644890782676397396090563169425991430099077432357...

-0.1735523364489...
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- 15 a transcendental number
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Alternate form:
root of 120960 x'2 + 143 near x = -0.595419
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and:

-1/(1.1424432422+0.9243408674589+1) 1/(((((sqrt(Pi)/2 * ((((gamma (3) gamma
(3+1/2) gamma (5) gamma (5+1/2) gamma (8))))) / (((gamma (3+5+1/2)))))))))*1/13
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where 1.1424432422 and 0.9243408674589 are two results of Ramanujan mock
theta functions

Input interpretation:
1

I?Jﬁ riar{a+Lrs s+ 1 re)

2 ['{3+5+1§]

© 1.1424432422 + 0.9243408674589 + 1

Iixis the gamma function
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-0.17778582571...
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1
// 1% 7 rersljrersdre ‘\

ﬂ3+5+%]

— | 1.1424432422 4 0.9243408674589 + 1 | =_().17778582571. ..

\ )

-0.17794063585 = -0.17778582571...

Now, we have that:

= dz
L T+ a}{l +aj(a + 1)} ... (L + 226} {1 + &/ (b + 1)} ...
—jyr D@+ DTG+DT @+b)
T ) (a+b+3) ’

From

b Fa+HIrG+HIr@+d)
F'@I'®)'(a+b+1)

We obtain:

sqrt(P1)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma (8))))/((((gamma (3) gamma
(5) gamma (3+5+1/2))))))))

Input:
N o r[3+21}r[5+51}r[8}
2 r[3}r[5}r[3 +54 51}

Iixiis the gamma function

Exact result:
105 7

286

Decimal approximation:
1.153381918275973042092928514840376933009450303966385004204....

13



1.1533819182...

Alternative representations:
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[r[3 + %} r[5 + %j F[E}} Vi 105 1 1
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L/((((sqrt(P1)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma (8))))/((((gamma (3)
gamma (5) gamma (3+5+1/2))))))))))))"1/8

Input:
1

- F|:3+%:|F-:5+%:| rig)

\ 2 M3)r(5)M{345+1)

Iix)is the gamma function

Exact result:

—
| 286
\ 1057

Decimal approximation:
0.982320839865782115693825278108315242791464593090816733233...

0.9823208398.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e_z”‘/g = (0.9991104684
143 ¢5\/5_3—1 oS
e—47r~/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Property:

286
B 15 a transcendental number
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Integral representations:
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From which, we obtain:

-1/(4*golden ratio) * sqrt(P1)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma
(8)))/((((gamma (3) gamma (5) gamma (3+5+1/2))))))))

Input:
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Iixiis the gamma function

# iz the golden ratio

Exact result:
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Decimal approximation:
~0.17820730687602621557816511463818450660108421228482086665. ..

-0.178207306876....

Property:
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= 15 a transcendental number
1144 4

Alternate forms:
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Integral representations:
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Thence, we have another mathematical connection:
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3 I
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2

r<33r-:53r|:3+5+%]
|

-0.17794063585 = -0.178207306876

4¢ -0.178207306876.....

U
~

We have also:

f.- 1+2%b (1 + &b+ 1y 1+m’f(b+2)-) G

0 (1+m‘{a’ (1+a:'j'(a.+1-5") (1 ¥ (a+2y

Fa+HTrG)Trd-a-3) (3
P(ﬂ)P(b—&)r(b__a) 3 seeans )

F'@l@+$Hrd—a-14) "
FG-Pr@OTE-a * @

= jv/m

I'(a +z)
_’:.’I‘(b+t’¢) = hy/w

Fora=3 and b =15, we obtain:

sqrt(P1)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3) gamma
(5-1/2) gamma (5-3))))

Input:
Vr 3+ )rers-3-)

2 r[3}r[5— El}r[S—B}

Iix)is the gamma function

Exact result:
5_}1'
7

Decimal approximation:
2.602793703076965632967980042811002472169002342321519275121...

2.6927937030769....
Property:

20



b,
? 15 a transcendental number

Alternative representations:
[r{3+%}r[5}r[5-3—§}}u’? %! 2! avr

(rar(s-1)re-3)2 - 2(11-21- 2y)

[r{3+§}r[5}r[5—3—§”ﬂ i

(r3) 1[5 - EI}F[S -3))2
f—]l:\g-: 12]+1-Dg-:288;|f—]ogG-:E,-'ZH]ngG-:S,-‘EJf—]ogG-:?,-'Z;lHn:\gG-:F‘,-'EJ ,‘,-';

) [fIII fl-:.ng_r f—]ngG{';‘,-‘EH]-:ugG-:11,-'2:1]_

M3+ )rers-3-va DL ds Dy Vi

[r[3} r[5 - El}ns -3))2 2 [[1}1 (1), [1}1]
2

Series representations:
r(3+ Zl}r[S\»r[S L 21}}\.’? 24

[r[3} r[5 i El}ns -3)2 ?

(—1f*

1+2k

Y ok

[r{3+§}r[51r[5-3—§}}ﬂ @ 24(-1)F 1195712% (5142 _q . 239142K)

[r@r(s-3)re-3)2 o= 7(1+2k)

[r{3+%}r[5}r[5—3—§}}v'? 5‘5«:_0‘( 1][ 2 1 ]
— +
r@r(s-;)re-3)2 7 1+2k  1+4k  3+4k

Integral representations:
r(3+ zl}r[S}r[S . 21”\:"? 24

flv 1-t% dt
0

[r[3} r[5 3 El}ns -3))2 &

21



r(3+ %}r[mr[s e, . %}} Vi 19

g 1
o it
rr(s-3)re-3)2 7 L Ji-# f

r(3+ %}F[S}F[S L %}} Viooq9

o 1

== dt
Tess)z "7 b 1r
[rr(5-)re-3)2 0 1+t

1/(((sqrt(P1)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3)
gamma (5-1/2) gamma (5-3)))))))"*1/64

Input:
1

[ [, 11 | 1
64f E |._||3+El|[-:5]|._||5—3—5]
2

r3r{s-1)rs-2

Iixiis the gamma function

Exact result:
ol B
V6

Decimal approximation:
0.984641365454763821899784453794638236359240744503499621802...

0.9846413654.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
1+3e 5 -1 I+ ——
e—41h/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Property:
22



{7 .
64 s is a transcendental number
b8

Alternative representations:

1 1
1r|}3+15]r¢53r{5—3-;—]]w? %! %! T
1 Il 64 ) ) ?I
{nazr{s-i]ns-smlz \ (12 )
1 1
(r 3+1§ |ris)r| 5-3-15 |V / o~log(12)4+10g(288) ,-logGi3/2)+ogG(5/2) ~logGi7/2)+l0gGi9/2) |7
1r¢3;r{5-l]r¢5_31'|2 614 z{e-':' eloEi2) o—loglGie 2)HogGi 1/2))
L A 2 i L i

1 1

{FI}3+15:|F¢5:|F{5—3—]2*:|:|1.-'? lil%lililgl:l:lq. Vo

1_r»:33r{5-%]r<5-33]2

G
2 [-:1]1 {1 lililz]
2

Series representations:

1

(r3+1)reir{s-3-2 v

(rer{s-1)ris-3))2

1 7 J 1
— Y6+ 4{-1f 1105712k [5142k_4 . 5301+42K)
(r3+d)rmr{s-3-L)va \ Do, :
. 7 ) Tig

142k
(reir(s-1|rs-3)2 &
1 _ 64f 7 1
= £ 8 o 1k ¢ 1 2 1
A .:r{3+;_]r;5;r{5_3_;-]]” Zk:n{_z} [1+2k T T 3+4k}

Lips_
(ren(s-3)rs-3)2

23



Integral representations:

—

64|E 1
'J 3 6 ’ o dr

4
1 O 1442
- 32—
64{' (r3+})rsir{s-a-L))va V2
\  (r@r(s-;)rs-a)z
—_—

642” 1

3 64 1 |"_E
1 \qbw,l—r dr

2 3/ 64

’I (r[3+3)rs)n{s5-3-2||v=

\ (reyr(5-1|ris-3)2

1 \ ¥ 1-¢2

2
fl (r{3+})rer(s-3-L)]vr v

G
\ (reir{5-1]rs-3)2

From which, we obtain:

1/(5*3) sqrt(P1)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3)
gamma (5-1/2) gamma (5-3))))

Input:
1 Vr M3+ )r&rs-3-7)

3 2 r[3}r[5—51}r[5—3+

Iix)is the gamma function

24



Exact result:
2

35

Decimal approximation:
0.179519580205131042197865336187400164811266822821434618341...

0.179519580205131......

Property:

o,
E is a transcendental number

Alternative representations:
Vi (f3+)rer(s-3-2) Ly

3
= 2 2
2r@r5-3)r6-3))6 3) 2 15(11x21x 21

5

-

Vi (r(3 + %}F[S}F[S—B— %}}

2(r@r(5-2)rE-3))G -3
f—]l:\g-: 12]+1-Dg-:288;lf—]-:\gG-:BI-'ZH]DgG-:S,-'EJ f—]ogG-:?,-'Z]+]l:\gG-:9,-'2;l ,‘,-';

2.15 [{“D 1[uh:ug-:zj{“—h:ugGn:'eT-‘,-'2:|+h:|g':3n:11,-'2:1]_

Vi (13 +21}r[5}r[5— 3 —%” (W1 W5 (g Vo

_ 2 2
2(r@r(5-3)r6-3))6 -3 2 15[[1}1[1}2[1};;]

Series representations:
Vo (f3+)rer(s-3-2) g
(2(r®r(5-2)r6-3)6 3 3541

o
-

Vo (f3+2)reIr5-3-7)) = 8(-1f(956 52k -5.239%F)

2r@r5-;)re-3)6 -3 o 41825(1+2k)

G[r[3+§}r[5}r[5-3_é}} —Ei[ N 7 y ]
[E[F[B}F[E—EI}F[S—B}HE 3 354 1+2k  1+4k  3+4k

25



Integral representations:

Vi (r(3+ %}F[S}F[S i %”

8 "] l—:2
: i I V1-t2 at
[E[F[B}r[S—El}r[S-:h”[S 3y 35 Jo

v (r3+ 2)re)r(s-3- 7)) 4

"1 1
i It
2 [r[B}r[S—El}r[S—Bm}}[S 3 33 L J1_¢2 ‘

v (r3+ 2)re)r(s-3- 7)) 4

0 1
= dt
2(r@rE-;)r6-3)6 -3 3 L 1+t

And:

sqrt(P1)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-1/2)
gamma (5) gamma (5-3))))

Input:
— 11 1]

2 5 - El}r[S}r[S—B}

Iixiis the gamma function

Exact result:

i

168

Decimal approximation:
0.018699956271367816895610972519520850501173627377232772743...

0.0018699956271367.....

Property:

ﬁ is a transcendental number

Alternative representations:

26



[r[S}r{3+l}r[5-3—§}}G ) %! 21 gw?

2
(M5 - ;) rEr5 -3))2 N 2(11 71 4)

[F[B} F{B + %}F[S R ;”v’? Jog(2) ,10gGi3/2)410gG(5/2) ,-logG(7/21l0gGI9/2) ([

[F[S e E1 } ['(5) I - 3}} 2 2 (e? ¢los(12141051288) -logG(9/2)4l0gG(11/2))
[r@r(+Y)rs-3-ve Drds vV
(f5-,)rEere-3)2 2| (2 [1}4]
2

Series representations:

[r[3}r{3+§}r[5—3—21}}ﬂ 1 C1F

(F(5-;)rE&re-3)2 42 = 1+2k

rAr(3+)r(5-3-2))Va o 1119572k (51425 _4 239142k)

r5-Yrers-3)2 o 42(1+2k)
[r[3}r{3+zl}r[5-3—%}}ﬁ 1 i[ l]k[ 1 9 1 ]
— e —iT + i

Integral representations:

[r[S}r{3+§}r[5-3—%}}G :iflmﬂ
42 Jao

[r[5 it 51 JTG) TG - 3)) 2

r@r(3+)r5-3-2))vr 1

1 1
dt
[r[5 it 51 JTE) TG - 3)) 2 84 l:' 12

[r[B}r{3+21}r[5-3—§}}G 1 e 1

[r[5—51}rt5}r[5—3}}2 T84y 1442

27



(((sqrt(P1)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-1/2)
gamma (5) gamma (5-3)))))))"1/256

— r[B}r[3+§}r[5-3-El}

\ 2 r[5— El}r[S}r[S—E}

Iixiis the gamma function

Exact result:

P—

|
2515||| L

1l...'Zl

23.1'2 56

Decimal approximation:
0.984576299466753732842533575445391018920805996977764823977...

0.98457629946.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
7 =1- e ~(0.9991104684
-p+1 1+—e_3”£
1+ 45" -1 l+—
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Property:
25:5||'| 2—11

i1s a transcendental number

2 3/256

All 256th roots of t/168:

|
2515||| &
21

Py =0.984576 (real principal root)
el
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g I GlimH128

o

py— =0.984280 +0.024163
2z

IGH i f“ .l'I':IIII G

o

- =0.983390 +0.048311:
2

ocs| I pl3imy128

oh
%]
—

e ~0.981909+0.07243
2%

g I GlimH3z
21

—— ~0.979835+0.09651
2%

Alternative representations:

r@r(3+2)r(5-3-2))vr Lyx2ix 147
256 2 = S i R SR
\ (f5-;)rEere-3)2 2(11x Z1x4y)

{r[3}r{3+§}r[5-3—§}}¢? )

251?, (F(5-2)rEre-3)2
(oE12) ,-logGi3/2)4H0gGI5/2) -logG{7/2HI0gGI9/2) /=
25% 7 [fl:u o logi12ilogi288) ‘,—1-:5'13-:9,-'2]+10qu11,-'2;|'|_
|(r@r(E+)r(E-3-1)vr Iy (1) (s Vr
zsq {r{S—El}F[S}F[E—B}}E 25 2[[1}1 [1]'§ [1}4]

Series representations:

For g3 Ve _ ot

(rf5-2)rere-3)2 S e

25

29



14k 11g5-1-2k {5142k 142k
1 256) L (1N 1195 (545 K—a x 229 +=K)
| r@r(3+ })r(s-3- 1)Vx \/zm s

[[5— }r[S}r[S 3}}2 a4z

_.i-'iﬂ'

rorp s %al (s i * )
25?"!' [F[S N El}r[S} s - 3}} 2 23/256 258757

Integral representations:

| r@r(E+rs-3-L)vr = [V 1-¢ ae

[[5— jr[S}r[S 3}}2 a7

_.f':ﬂ'

| (rorE+Yris-3-Pvr b e
256

\ rf5- zjr[S}r[S—S}}z 1285 25657

il 1
| r3)r(3+: }r[s 3--}}F 258 by — dt

[[5— }r[5+r[5 3}}2 123803 a1

_.i-'iﬂ'

From which, we obtain:

30/pi sqrt(Pi)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-
1/2) gamma (5) gamma (5-3))))

Input:
2 r[5 - El}r[51 5 -3)

Iixiis the gamma function

Exact result:
5

28

Decimal approximation:
0.178571428571428571428571428571428571428571428571428571428 ...

30



0.17857142857...

Repeating decimal:
0.17857142 (period 6)

Egyptian fraction expansion:
11

6 84
Alternative representations:

(Vr (r3yr(3+ zl}r[5-3- 21}}}31:: ) 15

[2[r[5—§}r[5}r[5—3}}};r a (1! E! 41)

[‘-."? [F[B} F[B - %}F[E -3- %}”30 15 (082) ,-logGi3/2)+logGis/2) -logGi7/2)+l0gG(9/2) |/~

[2 [F{S i é} F(S) I — 3}'”}1_ & [{“D P—]ng-:12.1+]ng-:288:1 f—lngG-:Q.-'lZH]ngG':l1,-'2.1}

(Va (r@yr(3+ 2)r(5-3- 7)) 30 55 r(2, 0)ra, or(3, 0) v

2(r(5- })rErE-3)) - r(re, oyr(, 0)ris, 0))

Series representations:

(Vr (r3)r(3+ %}r[s i %}}}30 i

[2 [r[s i é} &) - 3)))
=1F r=xff |-

k!

L)
2k

15 exp[z ;r[a—lg;z_““ F[z} r(3) F[g}ﬁ bR

xT2) r[g}ns}
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(Vr (r@yr(3+ ;} r5-3- ;}}} 30
(2(r(5- 1}n5} r(5 - 3)))r B

1 —k
L2 |argir—zg V2] 12 (14|mrgim—zg W2 7)) ':‘Uk{- I tr-z9 ¥ 23
151(2)r@ (2 }[ZEI] - sk S - =

k!

xTi2) F{E}F[S}

(V= {r[a}r{3+ Jr(5 - 3--}}}3[1
r5-2 }r[S}r{S 3)))x B

(2(r
[151;'—1“ ) Z Z Z T 1+;r}““1[5 ][g—zﬂfz
ky=0ko=0ka=0ky " k3 k! 2

k1

7 4
(3 —z.;.}"‘3 (5 —z.;.Jk rf-kﬂ[z.g}r{h-‘[z.;.}rftﬁ“‘:'[z.;.]-]fff

2 k k)
22—z M )& (3 %) ™E0) ) & 65—z a0
=0 k=0

k=0
Iori{zg ¢ £ orzg =0

Integral representations:
{v’?{na}r{a +2)r(5-3-)))30

5— }r[S}r{S 3)))

jj! flng ll:zgzt L::g"‘“2 Jﬂ“’gﬂ“’zﬂ“’l
1 2

(Vr (ra@r(3+)r(5-3-)))30
(- rerc-s)r

15 exp J.;l =t e L T e T

= dx] vr
.'2{1+‘-ll x ]]Dg‘n:x;l

i

(Vr (rayr(3+ 2l}r{s . ;}}} 30
(2(r(5- é} [G) TG - 3)))

15 E}q::[?—“'rr + fl ;{xg’lz gt T, Al
2 o (-1 +x)logix)

H

s lng{xg“lz } -

lag{xz}—lng[x lug{x }+10g{x }+10g }d’x]\/_

yis the Fuler-Mascheroni constant
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From the average between the two results, we obtain:

1 yx I(3+;)rer(E-3-7) 30 Vr rA)r(3+_Jr(s-3-)

(5 30 2 r[B}F[S—El}r[E—S} 4 = 2 r[S—El}r[S}r[S—S} )

2

(0.179519580205131 + 0.17857142857)
2

=-0.17904550438756550 =

/_ r[z—z}v’?

3_ 2
zk (;-1&n )-0.17794063585

Now, we have that:

(a(z)) = _:‘" = v = 246 GeV.
M2 (125GeV)? 1 -
“T 2 T 9% (246CeV)2 8
12572/(2%2462)
Input:
1252
2. 2467
Exact result:
15625
121032

Decimal approximation:
0.129098089761385418732236102848833366382444312248000528785...

0.12909808976.....
33



And:
(((12572/(2*246"2)))"1/256

Input:

2

[ 125
256|
\ 2.246°

Result:

53." 128
23_:'256 12,.8',1 123

Decimal approximation:
0.992035081679943485912847869470544089706055278576032326957...

0.992035081679.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ e ™V
\/g =1- e_z”‘/g = (0.9991104684
143 ¢54\/5_3—1 1o
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:

34



> 1 r(ﬂ_ng{D!E _]-}EE c a_2
f@0) = - (")
D—-1 94m*%1T(D-2)

for D=3 and

> =M

B~

we obtain:

(((1/2* (gamma(2-3/2) * (zamma (3/2-1))*2 * 1/(2300°2)"(0.5)))) / (((2(4Pi)*1.5
(gamma (1)))))

Input:
1 3 3 12 1
- (r2-=rj=-1
2 [rle- 3z -1 2
2@ md )
Iix)is the gamma function
Result:

~0.00001358695652173913043478260869565217391304347826086956...
-0.0000135869565.....

Repeating decimal:
~0.00001358695652173913043478260 (period 22)

Rational approximation:
1

73600

Alternative representations:

r2-3)r(3-1f (33

[2 zaaazJ[zmnﬁ-'—‘nl}] 2(2 01(4m"5) 23002

r[g _ Err[i _ 1}2 ) L IoEG1/2)40gG(3/2) [P—]ngG-:1_-'2]+1DgG-:3.-'2]}2
[2 23007 J[z @ m'S 1)) 2(2¢" (4 m'5)y 23002

35



r2-YriE -y (393, of

[2 23007 ][2 @m'Sra)  2(21(, 0)@mntS)y 23002

Series representations:

ﬂl_z,:,:rkr‘k’ﬁz.;.m :
[ i Rk S
F{E— 3 F[E —1}2 0.000013587 [Ekd;, X
) 2/ \z2 - _

2 15 15 G0 (1-zpF Mz
[2 2300 ][2[4:r} (1)) % ZH k!

tori{zg e &£ orzg =0

e-JrE-y
(sz 23007 ][2 (4 m'? r(l))

0.000013587 %% ¥ (1 - 50 £5,

-1y gt sin{% nll—j+k+2£|:|]:| iy l-zp)
i)

=1y g+ sinl:;— m{=j+He+2 zg :I] F':-'::'-:l—zD:l 9

[Z:]:n L _z':'}k Z?:ﬂ k)

Integral representations:
< LT afl — 1=V
F{E - E}r[i - 1} i 0.000013587 ¢ ~ 2logle2 ¥ x loglx)

- 1.5
(2 \ 23002 ][2 (4 m'? r(ly) *

dx

-Gy

[EwJ 23007 J[z @ m'® 1)

33 x 4x4310 g{ Vx Flagix)

0.000013587 exp[-g + JD‘1 T e

JTI_1.5

0.000013587 | [} —— at
ri2-3r(3-f el })

= L5 ‘rélldrt

[2 23007 ][2 @S (L)
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1/ ((((<(((1/2* (gamma(2-3/2) * (gamma (3/2-1))*2 * 1/(2300°2)(0.5)))) /

(((2(4P1)"1.5 (gamma (1))))))))
Input:

n}z-i]n: 3-1]“ 1

—_—

v 23002
24l My

Result:
73600

-73600

Alternative representations:
1 1

nz-2)r 2f (-22{(-3)F

[2 v 23002

(24 mt5 ren) 2(2 «0t¢4m!-5)v 23002

1 1

rf 2_% jrf % -1 e~l02G(1/214104G(3)2)  ~lozG(L /2)4102G(3/2) 2

[z v 23002 |(2¢4m1-5 mny) 2(2 (4 my!5)v 23002

1 1

n:z-g]n: 3-1]E n:lE.n]n: IE,D]E

[2 v 23007 |(2(4m15 1)) 2(2r(1,0)4m1-5 )V 23002

Series representations:

L35
1 73 EDD}TI'E E.E-LD ‘:l_zﬂ:'kr{ = |

k!

n}z—g] I 3—1]E

oo (Lm0 M)
Qio T

k!

[2 v 2300% |(2(4m15 1)

37

Iixiis the gamma function



1
n}z-%]n}%-l]z

[z v 23002 ]f,z 4mb® )

(-1 nmitk sin{% m{—j+e+2zg |] F':-':;'-:l—zc,:l .
=ik

73600 [z;;j (220 gk,

0.5 Twe . Lok -:—l:i-':n'J:"""‘sin{%:rI:—_.;+J~:+ZzD:|:|l":-':;'-:1—zD]
m Lk:n[ ~ %o} Z;‘:n [k

Integral representations:

1 "1 1-+x 1.5
" e = 73600 exp —BJ dx|x"
Az-3)r5-1)° 0 2log(x)+2Vx log(x)

[2 v 23002 ]-;2 @mbS )

1
r{z-gjn:%-l]z

[z v 23002 ]f,214 S )

12-3Vx +x+3log(Vx)-logix)
-73600 exp L4 f (i) g dx |z
2 Jo (-1 +x)logix)
1 736007 ['1dt
rn:z-i]n:i-l]E B L
[2 v 23002 ].;2 @ml-> ) J;l ,1_ dt
ulllngl:i"]

(1 ((((-(((1/2* (gamma(2-3/2) * (zamma (3/2-1))"2 * 1/(2300°2)*(0.5)))) /
(((2(4P)"1.5 (gamma (1))))))))))+27*4)))

Input:
[

1
. +27.4
1 3 3 2 1
3 (Mg H Y
v 23002
2i4ml A My

Iixiis the gamma function

38



Result:
73492

73492

Alternative representations:

1

f2-3)r 3

==

[2 Y 23002 ]|:2-:4 o8 )

1

2=

[2 v 23002 ]f,zm b3 )

1

f2-3)r 3

[2 Y 23002 ]|:2-:4 o8 )

+27 x4

+27 x4

+27 x4

Series representations:

1

n:z-%]n,’%-qE

[2 Y 23002 ]-:2 il 2 )

108 -
(.
2P\ o/
2(z - otaml-2)y 23002
1
=-108--
¢ loLGi1/2)+ogGi(3/2) [ ,~logG(1 | 2)+10G(3/2) 2
2(2e (4m!-5)y 23002
1
=-108 - -
r{;.0)r 5 of

2{2 (1,04 m1 -2 ) 23002

+27 4=

Lz f ) k)
?35&&[-0.%14&?39 [z;;;jiu] R ataal

k! k!

[

(3-zf r“"“tzg:]
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1
|- +27 4=

rf2-2)rf3af

[2 Y 23002 ]f,zm ml 5 )

® 9 k (-1) o+ sin[lfr[—j+k +22.:,}}F‘J:’[1—z.:,} e
e e 2
~|{108|-681.481 L(“Zﬂfl — +
2 = J=7+k)

=0

a0 k [—l}j % sin —l;r[—j+k+22.'.;,} F‘J;’[l—z,;,}
o 2 1 -zo)" 2 [2 =1 +kn } f'f
. pres i=j+ky

o0 k (~1) a3 sin(2 mi—j+k+2z) F"j’[l—z,:,}
[”D.Ez[l_z':'}kz [2 V=1 + k) }
i i -] +K}

Integral representations:

1
- - +27 4=
rfz-p)r5-1"
[214'231::02 ]f,2¢4ml-5 1)
"1 1 —ﬁ 1.5
108 + 73600 exp -3] dx|rt
0 2logx)+ 2 vx logix)

1
|- +27 4=

rj2-2)r( 21"

[2 v 23002 ]qzm Sy

y 12-3Vx +x+3log{Vx)-logw
—+J - dx

~108 + 73600 exp[z xt?

0 (-1 +x) log(x)
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1
|- +27 4=

r-:z-g]n: g-lf

[2 v 2300° ].;2 amtS )
3

73600 |x'% [11dt - 0.00146739 | [| —— at

'—

1III| ]Dgll ]

|]Dg|: .

oz(x) is the natural logarithm

s the Euler-Mascheroni constant
Thence, we have the following mathematical connection:
( 1
e +27 %4
A A
h T Y 23002
24m 2 I = 73492 =

\ J
/13 wcp{ ( popﬂmp)m_l_ \

= —3927 + 2 =

\1 [ [dXH] th{/ (——DX“D XP)}|X+&X?’ =

13 50 50
-3927 +2 *u'l 22083717437 - 107 +2.0823329825883 - 10

=73490.8437525.... =
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- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 ] 1

-0.000029211892
0.00183393 | =

= 0.0003644621 [_ 0.0005946833
— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

( ]ﬂkﬁ-i-sm - (_ (t_H)z) Z _f;;(;_}y(h) Joi(T ) J’E dt << \/

— L‘;‘plﬂﬂg

\ <A {(_Es 13g_r }m (tog 7') (log X)=*F + (e5™ (log Ty - e3"hi (log 7)) T} /

7.9313976505275 x 108
/(26 X 4)%2 =24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

-1/3*((((gamma (2-3/2)*1/(0.5))))) *1/((2*(4Pi)*1.5) (gamma (2))))

Input:
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1 3 1 1
3-8 e
3 2) 05) (2@

Iixiis the gamma function

Result:
-0.0132629. ..

-0.0132629...

Alternative representations:
F[E = E}[— 1) 10261/ 214logG3/2)
2

(05(2@n™)r2))3 3 05(2° @n')

r[E—g}[—l} ) [_51}5

(05(2@n™)r@)3 3 05(2 L@n)

3 1
r[E—Ej[—l} - r[z-,D}
3.0.5(2r2, 0)(4m'3)

(0.5((2@m'?)1(2))) 3

Series representations:

1z '[kr"k-‘
3 [ l:E 0, t=0)
r2-2)-n o 0.0416667 yy 2—F—— i "
(0.5((2 @ m*°)r2))) 3 s g 2-zg ) MRizg) o
& k=0 k!
3
r(2- ~)eD

(05((2@m'®)r2))3

gl ot 1 ; W)
Lol {=1¢ o~ 5|11¢::rl:—J'+k+23|:|l|:|r':.-..;1—zD;l
00416667 5o 2~ 2o 3y e

R -l . S\
18 ZN [_1 % }k Zk (-1¥ m .-+-'~:sm|:.§:rn:—_;+k+23|:|l|:|r".-1'-:1—z;|:|:l
k=otz ~*° =0 i)

Integral representations:
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g s 3/2
o By 0.0416667 ot R Sl ol S
r[2 2 }[ 1) EXP[ 2logixi42 ¥ x logix) x]

(05((2@n™)r@)3 15

oV x e ogVx Hoz{x?)
G.D4lﬁﬁﬁ?exp[2—r+jjl X —x"—ogl¥ X [+oglx I{x]

F[E — g}[— 1) -1+ logix)
(05(2@m™)r@)3 xls
0.0416667 [ —— dt
2-g)en il
(05((2@m™°)r@))3 'S [Mog(1)at

(-0.9243408674589*2)/(((-1/3*((((gamma (2-3/2)* 1/(0.5))))) *1/(2*(4Pi)*1.5)
(gamma (2)))))))

Where 0.9243408674589 is a Ramanujan mock theta function

Input interpretation:
-0.9243408674589 . 2

1 31 1 1
A bR L Ly e
3 2 O34 2@y 0E)

Iixiis the gamma function

Result:
139.387...

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

Alternative representations:
-0.92434086745890000 2 -1.8486817349178000

= Y

3. 0.5((2¢aml5)nz) 3.05(2 Uamls)

—0.92434086745800000 2  —1.8486817349178000
[-,: q_2 | oG 2o 3/ 2)
L,

b B 20 1.5,
3 0.5(2@ml5)re) R R
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-0.92434086745890000 2  -1.8486817349178000

r(2-2) rx o)

3 0.5(2z@mto)nz) 3-05(2rz0am!-5)

Series representations:

1.5 {2z 1R)izg)
~0.92434086745890000 - 2  #4-3684m 7 L, —r—

[12-5]

3 05(2zam!)n)

-0 I:l—zD:[kl";k:'-:sz
Lk:ﬂ k!

-0.92434086745890000 - 2

rf2-3)

3-0.5{2@mnl2)n)
-1 ri K inf % m(~iHe42 20 )| T (1-2g)

15 o (1
44.3684 Ekdj[i—zﬂrz_ﬁﬂ =ikt

— 9 L I -:—lil-':JT_J:""ksinl:larrl:—_.:+k+23|:|:l:|l";-':]-:1—zuil
Do @ 70) Z;:n it{=i+k)

Integral representations:
-0.92434086745890000 2

n}z--zl]

1 JaAE-2x-2x12 1.5
= 44.3684 exp J - dx|r™
0 2logix)+2Vx logix)

3-0.5(2@mtS)nz)

-0.92434086745890000 2

r(2-2)

3. 0.5{2@ml5)r2)

avVx -2 —log(Vx
44.3684&}{;:[—? +Jl ziog - logl x}+10g[x2}dx]nl_5
0

log(x) — x log(x)

1.5 1 1
-0.92434086745890000 2  44.3684x'7 [llog( )at
rf2-3) - ff—L—at
3205(2@m!=)r2) w|'lu:-g|:%:|

((-1/3*((((gamma (2-3/2)*1/(0.5))))) *1/((2*(4Pi)*1.5) (zamma (2)))))))*1/512

Input:
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I[F[E 3} 1} 1
y 3 2/ 05/ (2@m™)r@2)

Iixiis the gamma function

Result:

0.99157394... +
0.0060842978...

Polar coordinates:

r =0.991593 (radius), 8= 0.351563° (angle

0.991593 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™3
\/g =1- e_m/g ~(0.9991104684
-@p+1 1+—e‘3”‘5
143 ¢54\/5_3 -1 1+—
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Phenomenological implications of our result for the SM rho would be divided into two different scenarios depending
on the possible value of a single extra free parameter existing in the nonperturbative theory, M, = gprr - F, (or
Gprr = Qurs = Jnrs {;Ug_] =M,/F, =M,/(350GeV) or the cutoff A (or the Landau pole A) in view of Eqgs.(86) -(88):

FTF,)
i

which implies that A < M, (g« > 6.7, M, > 2.3TeV) and A > M, (g, < 6.7, M, < 23TeV).
1) “Low M, scenario” (M, < 2.3TeV, A > M,):

A=e P . A=e*. M, exp { (136)

2) “High M, scenario” (M, > 2.3TeV, A < M,, as a stahilizer of the skyrmion dark matter X;)

JoX, X MZ —_
Mx_. 511GeV, or equivalently, A,x_x_ = '}*‘;}_’A“ = F“‘E‘ < 0.002, IiF:p =F; = vNv=246 GE"\-")
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F, 780 35 80
My, ~35—=— ~ 11GeV x ( : ) Aax.x, = (g 2 ) = 0.002 x ( L
HLS

g[—ILS gHLS

which would imply
Foe = 780,

and

(r

b

g[—lLSF'?T gHLS

2 # : =g 2
)-\-.4 o~ ( 2.2 ) ~1.3x 10—!U (GCV')_-_} . ( 780 ) .

(139)

(140)

This leads to the annihilation cross section of the skyrmion dark matter and the relic abundance 2y h? [1, 42]:

, o T T Ve TR g R
(gzmul're[)mdius ~ 47 - {rx; X, = 1.7 x 10 GeV 1

Qx.h? ~ 0(0.1),

We have:
Fn = 246, ZHLS = 780

F

m

ﬂ-'[_‘.fp o] 35

HLE

(35%246)/780

287
26

Decimal approximation:
11.03846153846153846153846153846153846153846153846153846153...

11.038461538...
And:
1/(((35*246)/780))"1/256

Input:
1

|
gl 35-246
7E0

Result:
—
[ 26
256| e
\ 287
Decimal approximation:

47
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0.990663446023417462789151326532461780371692878076507360691...

0.99066344602341.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e
JE =1- e‘z’"@ =~ (0.9991104684
-p+1 1+—e_w§
1+ 45 -1 I+
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:

1

EE@ 26 28?@55256
287

(35/780)*2
Input:

()
780

Exact result:
49

24336

Decimal approximation:
0.002013477975016436554898093359631821170282708744247205785...

0.002013477975....

And:

1/(35/780)"2
48



Input:
1

el

Exact result:

24336
49

Decimal approximation:

496.6530612244897959183673469387755102040816326530612244897...
496.653.....

1((((sqrt(3)+5))/2)) *1/(35/780)*2 — Pi

Input:
1 1

1 = f 3512
;5 +5) (2
Result:

48672
U SO
49(5+v5)

Decimal approximation:

134.1299373455226923700809272243851124919602012138777716772...

134.129937.... result very near to the rest mass of Pion meson 134.9766

Property:
48672

———— —nris atranscendental number
49(5+V5 |

Alternate forms:

1 — :
s [5D 840 - 12168y 5 — 245 ;r]
245

12168 ; —
A [*.,"5 -5]-n

49



1
— 5G84D—12158\'€]—n

Series representations:

1 48672
11352 e Eoat 1
2 (70) (Y5 +3) 49[&@?2&34*[2]]
Je
1 48672
L(BPWE+5) o Y
2 \780 : 495+H‘}_‘H%
1 ~ 97344 v
HEF 05 | afovreys R
el B | 49 [10 5Tl Res,_1,;4 r(-3 -sjrm]

: 29 2
(e Y, & ( )
e gEILSFT'_

(2.2/(780%246))"2

Input:

( 2.2
780 - 2406
Result:

1.3145767351902283705692786067868055085675854754080626. .. « 10-1@
1.31457673519...%107"°

1 P — 2 Lo R o =4 T—1
{Jnxlrlf-'reE}radius ~ 4 - ’:er.},‘\r___ ~ 1.7 %10 GE“\«'

4P1*(2.2/(780*246))"2
Input:
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2.2
an(
780 - 246

Result:
1.65195_ . % 107°

1.65195...%10”

Alternative representations:

22 2.2
%[—] :?zn:nc( ]Z
780 246 101880

4[ 2.2 J-? adi 1(2.2]2
"\780. 246 = "'°8"D{101880

2.2 2 1 2.2
4;r[—J =4 cos [—l}[
780 246 191 880

Series representations:

B T ey
n[—] =2.10332x10°
780 246 L1512k

Ek

)

22 o
47 [—} = -1.05166%x10° + 1.05166x 10" )_‘
780 246 et

2.2 @ 3% (_64+50k
4;{—] _5.25831x 101 L[—+}
780 - 246 [SkJ

k=0
Integral representations:
2.2 2 sl
4;{—} = 1.05155.»:10'9[ dt
780 - 246 I

51
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-1 | E———
2.10332x10°° [ Vi1-# dt

2.2 2
47 (— J
780 246 Jo

2.2 o0 SITI(EY
4n[— = 1.05166x 1072 f g 2P
780 - 246 Jo b

((4Pi*(2.2/(780%246))"2)))"1/2048

Input:

|
. 2.2 2
hmﬁ'%(?m 245J
Result:

0.990174897...

0.990174897.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ eV
\/g =1- e—zm/E = (0.9991104684
143 ¢54\/5_3—1 145
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Now, we have that:

Then our main results for the SM Higgs case were obtained as the D = 4 and N — 4 case of the above generic
results. The dynamically generated kinetic term and the mass of the SM rho p, read as [1q.(86) and [iq.(87):

1 B 1 R . |(A-2
AuLs(#?)  Ngho(w?)  3(dm)? \ w7 )

JU'E (’ui) - gf{LS (r“'? ) FE 5
F2 = 2 No?=2 F2~2 (245CeV)? ~ (350CeV)? | (145)

[~

-]
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1) “Low M, scenario” (M, < 2.3TeV, A > M, collider detection):

A typical example is M, = 2 TeV (g,=» =~ 5.7), which is a simple scale-up of the QCD p meson, thus is perfectly
natural with A ~ 3.3 TeV ~ 47 F. This yields the “broad width” ', =T, ,ww = gﬁwﬂ,[ o/ (487) = 433 GeV, which,
although a scale-up of the p meson width, may be barely detectable at LHC. For larger (smaller) M, the width gets
larger (smaller) as ~ M j, and the production cross section gets smaller (larger) as ~ 1/M 3. thus more difficult for
M, > 2 TeV to be seen at LHC. The SM rho with narrow resonance I') < 100 GeV if any could be detected at LHC
for M, < 1.2 TeV, which corresponds to g,,,. < 3.5 and A 2 50 TeV,

We have:

2*(246)"2 =121032;
Input:

4 121032

Result:

246+ 2

Decimal approximation:
347.8965363437813820052154261555857273281392813427292260014...

347.89653634.... = F,

(5.7°2%2000)/(48Pi)

Input:
5.7 2000
48 7

Result:

430.912...
430.912

Alternative representations:

5.7 .2000 2000 5.7°
48 1 -~ BAR40*"

5.7° 2000 2000 5.7°
48x  48ilog-1)

5.7 . 2000 2000 5.7°
48 7 - 48cos N-1)

53



Series representations:

5.7° 2000 338.438

487 w1k
k=0 142k
5.7° zn:u:u:n 676.875

48 _ "
L4 Lk 1 {Ek'l

5.7¢ zr:u:m 1353.75

48 2 2% (—6+50k)
Lk_l:l 3k]

Integral representations:

5.7¢ 2000 676.875
A8 __E” dt

1422

5.7° 2000 338.438

A8 PV 1-¢ at

5.7% 2000 676.875
48 T B L\\'Ei“ﬂ dt
[

And:

4Pi*sqrt((2*(246)2))
Input:
47V 22467

Result:

084

Decimal approximation:
4371.796811147832387063626894219722599436787742345679179516...

4371.7968111...
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Property:

9844/ 2 ris a transcendental number

Series representations:

47V 2 246° =474 121031 N 121(:131'*‘[
k=0

|

o) 2k

k!

ol S P

Ay 2%246° =4z 121031 ¥
k=0

27 Lo Res_ 1,,1210317 (-

1
=_§+'I

—l—s}i'[ﬂ
3 2
47V 2. 2467 =

Vo

And:

55+Pi+1/(((sqrt(5)+1)/2))"2 * 4Pi*sqrt((2*(246)2))

Input:
1

T . 4[ﬂ'2 2467 }
i1 — 3
IIE[".'IE +1”

Result:
30362 n

(1+V5 ]

S5 4n+

Decimal approximation:

1728.019382603656566492596054915250648651976071328252528446. ..

1728.0193826.....

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

1729
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Property:

39362
55 +7+ ——— Is a transcendental number
(1+V5

Alternate forms:
55+r+14764 2 7-4924 10 «

—
55+}T+984\(?—3\E m

1968+ 2 r
3+45

S5+t
Series representations:

4y 2 2452]

(V5 1 |
[55+n+11a\/_2‘4*[2]+2Mf_2‘4*[2]+551f— Li [i]]:
Al Ljaf [é] +15}Tm2‘121ﬂ31 [:%]*’
[1 w4 24* [E ]]2

ES+rm+

4y 2 2452]

(; (V5 +1)f

[55+n+11DJ_L[ [ +2mj_2‘[ [1}

([Z[{}]Z ﬁz[i[—ﬂi—ﬂk]ﬂ

ES5+m+

k=00

m)_‘[ 121::131} [ }k]f[lﬂ“\gi[_ﬂz_%}k]z
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4(;&2 2452] o 1 (-1} 5-20 5"
= ]
5547+ 554+7+1104/ 3 Z +
(V5 +1)f = .

@ [—1]-‘c {—%}k{E —zu}‘c zak

2
27 2 Z = +55-\,‘1'zn
k=0
kf_1 Y k(1 g ok
w (=1} {_2}5: (5 -20)" 2q . ZUZ a (=1 { E}k{S Zo) B .
k=0 k! k=0 k!

o (-1F(-3] (121032 - z0)* 5
lﬁH\I{EZ { Z}k - 0 4] /
k=0
o {—l}k{—é}k {5—2.'0}‘;‘ zak

EP k!

k=0

for not {{zp e R and —ec < zg = 0))

Finally, our results are not restricted to the SM Higgs Lagrangian but to the generic nonlinear sigma model of
the same G/H = O(4)/0(3) = [SU(2)r, x SU2)g] /SU(2)y, with/without nonlinearly reslized (approximate) scale
symmetry, since we showed that the dynamieal results obtained in the large N limit are nos sensitive to the presence
of the psendo-dilaton . Then it is readily applied to the two-flavered QCD in the chiral limit. #2¢

In particular, the so-called successful a = 2 results of the p meson, i.e., p-universality, KSRF I and [I, and vector
meson dominance (VMD), are now proved to be realized for any a for the dynamical gauge boson of the HLS, and thus
are simply nonperturbative dynamical consequences in the large N limit hut not a mysterious parameter choice a = 2.
The dynamically generated kinetic term has a new free parameter, the p conpling (related to the eutoff or Landau pole,
Eq.(1)), which is adjusted to the reality as g mr = g, = 5.9 corresponding to m, = g fp = V3Gpe fr = TT0MeV
(fr = 92MeV), Eq.(2). This implies the cutotf (related to the Landan pole) A = A-e=#/3 = mp-e:”“”}zf"’sfx%usJ e 43
1.1 GeV which coincides with the breakdown scale of the chiral perturbation theory A, ~ 4w ..

The fact is a most remarkable triumph of the nonlinear sigma model as an effective field theory including full
nonperturbative dynamies. It in fact becomes a direct evidence of the dynamically generation of the HLS gange
hason i QCTI I Phrased differently, QCT knows the Grassmannian manifold! Or, Natire chooses Grassmannian
manifold as the effective theory of QUD-like thecries.

We have:
sqrt(2)*5.9*%92

Input:

V2 x5.9x92

Result:

767.635...
767.635...
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8+(((sqrt(2)*5.9%92)))

Input:
8+4 2 ~5.9.92

Result:

775.635...
775.635.... result practically equal to the rest mass of Charged rho meson 775.11

((((1/(((sqrt(2)*5.9%92)))))))"1/1024

Input:
—

1
1024] —————
\ V2 x5.9x92

Result:

0.993533387...

0.993533387.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
ﬁ =1- e_%/g =~ (0.9991104684
-p+1 1+—e_3”ﬁ
1+ 45 -1 I+
ef4zz\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

We have also:

4P1*92
Input:
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4592

Result:
368

Decimal approximation:

1156.106096521043911754252765046857061384558338970038942118...
1156.106096...

Property:

368 ris a transcendental number
We note that:

(((4P1*92))"1/14
Input:
Yar 92

Exact result:

227 231
Decimal approximation:

1.654952561335743147543223624316835307075065918559826571025...

1.65495256.... 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...

Property:

2/7 14 .
2°"°\/ 23 r is a transcendental number

All 14th roots of 368 7:
Polar form
P ]1.4," 237 &° = 1.65495 (real, principal root)

27 237 €77 21.491140.7181;
247 231 217 21,0318+ 1.2939
927 Wi 93 ST 0 36826+1.61346 i

59



247 23 4T . _0.3683+1.61346 i

Alternative representations:

¥ 66240-

=<5
I
=
a]
b

Il

'Y —368ilogi-1)

Waron =W 368 cos™ (=1

=
I
=
]
]

Il

Series representations:

s o0 k

14 37 14 - (-1)
4702 =27 23 14

VA & %3 1+2k

23 [—l}k 1195—1—2.’( [51+2k _4 2391+2k}
3 1+2k

Vano2 =227 23 14J|i[—i]k( . : = ]

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

Integral representations:

ey ) [
W ar02 =297 a3 1{{ f V1-t? at
Wi

—
. ; 1
Yarg2 =254 Y 23 1{-;|ij dt
0

1482
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Wang2 2514 23 14111;&
0 ,f 2

1-t

From:

fppieg 125

C—_[—T@w D{JM/}
)",._.)/A-i-v

i

= ﬂ(asnc )L F‘ho{k n =-___€;Pl —_—
R \aape ) el (nen)  emEsG)

T = 276 1«
C/o-r- I//uiz(_,#_‘_c:/)a, ._._./U.C. i:;‘e/am

Enrico Fermi

= .29¢ (.0 #a’)
/M. 58 m< LA @/;;- 27
37 =
L= 2.%x10 é—;' T = 2.6x/o 8 20e
'Cn m
e;z lo "” cawe = 2r10° &

(58.1)"1/8
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Input:
V58.1

Result:
1.661582900539033274740482638936982078096186008800838037791...

1.661582909539..... 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...

Possible closed forms:
| 14445233

=~ 1.66158290953903337167
5232154 AR

x| root of 961 x* +98 x® -4004 x° + 341 x +850 near x =0.528898 |~
1.661582909539033274714111

3(-100-159 ¢ + 79 £7) .
i - = 1.6615829095390332722040
105 - 853 ¢ + 287 ¢°
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(,-fz..%mw AU 0&“*‘7

= e+ YV ¢V

o 92/_0_ vl 'LL&Z.M/C::
Rafe (dp)= 2F %2 2FAp JN
O 2antRY AW
w . A
[AEREAES A8
\ b /
Ntwa&,w mw - =

w—_-/u.rc
Gl ()= Bt ot . A Y
R e -
T 1 g:,}"fc‘q:__!___.-—d&(:,
-cf_,' Tosow® — 17 5 (sxio

. =
31’: 3.3%x |0 ]

W E.

(53.7)°1/8

Input:
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\ 53.7

Result:
1.6453063949207273697000528678391700836926963807082281920009...

Possible closed forms:
x| root of 61154 x° —8674 x% +891 x -6872 near x = 0.523717 | =

1.645306394929727369713919

2022798601 x
3862386510

root of 13262 x° + 1440 x* — 39525 x + 2065 near x = 1.64531 =
1.6453063949297273697008827

~ 1.64530639492972736968302

Ramanujan Manuscript II — Page 304

(cos 40)*1/3 + (cos 80)*1/3

Input:
i“ cosi40) +i'r cos(B0)

Decimal approximation:
0.67670128772606545120744355021838109939475430998924266628... +
1.1720810118888308567868135834898319924398827643779341260... ¢
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Polar coordinates:
r = 1.3534 (radius), @ =60° (angle

1.3534

Alternate forms:

1

f
a % [f-:u:u' +f44:u'} +€I : [f—SI:u' +f8|:u'}
1.,'3 —cos(40) +1[% Ew‘g —cos(40) + % \Gﬁ,‘g —cns[BD}J+é 1,'3 —cos(80)

1
2

Alternative representations:

{ 1 1
1,'}::05{40} +1J'Icns[ED} = 3 + 3
\ seci40) ‘-q sec(B0)

134"| cos(40)} +\3f cos(80) = 13){ cosh(—40 1) +134"I coshi-80n

13)'1 cos(40) +~.3,K cos(B80) = \gf cosh40 5 +wgfl cosh(80 i

Series representations:

(-6400)* ‘ &, (-1600)

3 3
wf cosi40) +\f cos(B0) = ‘5;1 ;;2_‘.;. 2k £ éﬂ (2 k)

o cos[ST + 70 ) (40 - z) ‘ cos(*7 + ) (80 - z0)*
{ cost40) +¥ cos80) :i i 5 j — +3 S j :

k=0 e

142k 142k
3 2 o -1t [4CI } ! 5 U [SG }
{ cos(40) + cos(80) =3 "kL (1+2k) & (1+2k)!
o k=0

Integral representations:

3 3 { 40 B0
\"Icas[tm} +\'r cos(80) = 3 —JT sinitydt + 3 _Jﬂ sinitydt
o

\ \

r "1 "1
%"I cos(40) +13." cos(80) = :[1 —4DJ sin(40 tydt + i/ 1- EDJ sin(80 tydt
0 0
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ni ~1600 545 i ~400 /545
3 _j [Tty e = IR | JJ.-CA.'I+]’ g—'_ ds
=1 a+y Vs = sy N

E,Jcns[im} +'~3f cos(B0) =

3 G
V2 Vi
3/ —I -‘.,‘x""]" Z_D__ES [is) ds + = 'J'.C\_'l+]-' 4025 I'{s) d
—i ca+y r|:1;—s'| —i w0y r':i_—sll
3 3 2 ) 578
\"Icns[tm} +1f cos(B0) = —
V2

for O

(cos 20)71/3 + (3/2(9"1/3 — 2))"1/3

Input:
-

1.,.'3 cos(20) +,3J g [%—E]

Exact result:

=
{j g (397 - 2) ++ cos(20)

Decimal approximation:
1.235150302005868526995022813088258129210398609802262761649...
1.235150302....

Property:

{f’l g [—2 - 32"'3} +m is a transcendental number

Alternate forms:

| 3334 4
,;I = 3 +4 cos(20)

[ 3 [ 1

a 5 [32,1'3 L E} +<J 5 [‘F—ZDI +f2|:ll'}
é [22-"3 3/3(3%% ~2) +2 3 CDS[ED}]
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Alternative representations:

m+§/%[%—2]3 :{/Ig[—zﬂ/?] +s/f

\q sec(20)

1,'3 cos(20) +,3|I é [%—2]3 :1.,.'3 cosh(-201) +,3|I g [—2+\3"{E]
1,'3 cos(20) +J % [%—2]3 :w.,.'3 cosh(209) +) g [—2+%]

Series representations:

M+</5[\G—2]3 26/5[_2'*32'3} +’i;§: (2 k)

« (-1 (20 - :

m+{/é[%—2]3 ={/g[-2+32-"3} +3 -3

N\ 5 (1+2kn

}1+2k

b L (20 — 2, 1"
m+§/:}g[§/§_gla =€/§[-2+32-"3} ” Z[ B T—

k=0

k!

Integral representations:

3 cos(20) +{/é [%—2}3 :{/E [—2+32."3} +€/1—ECI flsin[ED b at
i

3 cos(20) + i/% [%"E - 2]3 = i/g [—2 +32."3} TS J—J;Dsin[t}.:{t
2

\
i[_! i ooty 100 545 s
1 3 : =i pa+y =
33c05[20}+</—[%—2]3 =</—[-2+32.-3}+ : 61:5 R 0
2 2 V2 Vi
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|
3|| —i |

§ a4y 102 5 ris) I

o i S
Veos20) +3 £ (V9 -2)3 = 5 (-2+3%%) 4 ———
V2w

Multiplying the two results, we obtain:

(((cos 40)*1/3 + (cos 80Y°1/3)) * (((cos 20)1/3 + (3/2(971/3 — 2))*1/3))
Input:
(¥ cost@0r + ¥ con0) [s,r' conan) +{/ 3 ({5 -3)

Exact result:

(e
[{{ = (3%% -2) +4/ cos(20)

5 [13){ cos(40) +13,."I cos(80)

Decimal approximation:

0.83582779990260987510522728061193460310802661767979666827... +
1.4476962158098334122457748058747804911568007390944389625...

Polar coordinates:
r = 1.67166 (radius) & = 60° (angl:

L]

1.67166 result very near to the results of previous Fermi formulas
1.661582909539... to the result 1.645306394..... and to the value of the formula:

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

that is the holographic proton mass (N. Haramein)

Alternate forms:

2/3
3I| S e

\ 2

-3 +E,"I cns[ED}] [Ef cos(d40) + E," cns[ED}]

I'— r T T
[22;3 ‘il'l 3 [32_-'3 _ 2} +2 3," cos(20) ][3}' cos(40) + 3," cus[ED}]

|- ]
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i’ g [32.-'3 _ 2} [13,"' cosi40) +~3f cos(80) ] +\3f cos(20) [i‘r cos(40) +~3f cns[ED}]

Alternative representations:

E,"ccs[ECI} +3 é{%—?]B]:
3 1 1 1
[ 5[ e +J_] \] sec(20) ][ij seci4d) S ‘-Eq/ sec(B0) ]

v cos(40) +\3f cos(80) %'fcas[ED} £ : \3}";—2 3| =
A 2

[\3,{( cosh(-40 5 + \Efcush[—ﬁﬂlz} ] [i‘f cosh(-206 + .,3|| g[—Z +%‘E] ]

v cos(40) +\3J( cos(80) %‘rcns[ED} £ = \34',_—2 3=
A 2

[\3,{( coshi40 1) +\3,'(cc:sh[8CIz} ] [i{ cosh(204) + 3 g[_z +%”E] ]

Series representations:

.f1
\'{CDS[ED}+ = —2 SJ:
2
1] | & (-6400) & (—1600 & (400
5%2 Ek'} "X 2k1} 2 Y3(-2+37) + 2, qu}
= ek H (2 k) (2 k)
i
{ cos20) + 3 E{wﬁg 9 —2]3J u

{Ej cos(40) +\3J( cns[ED}]

{\3;{ cos(40) +\Ef cos(80)

e’

e

{\Ej cos(40) +\3,'( cos(80)

e’

{

ks
2 b k1
aa Cﬂs[k—" +E.'D}[4C| —2.',3].ch I & CDS[H +E-'|;|}[8|:| _zn}k
42 2 k! +§J i k!
k=0 k=0
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{':v cos(40) +\3f cos(80) ] [i’ cos(20) + 2 é [% —2] 3 ] -

']

1 i : w (-1 [EU }1+2k
— |2%3 ,3;'3[—2 +3%3) 123 -3
2 (1+2k)
k=0
( o142k 142k
{J-i[_l}k[ﬂrﬂ_ir +4 —i (- 1) {sn:n--}+
(1+2ky (1+2ky
k=0 k=0

Integral representations:

{':v cos(40) +\3f cos(80) ] [i’ cos(20) + 2 é [% —2] 3 ] -

1. 23 of 2/3 20 40 B0
5[2 2 3{—2 +3° } +2 4 —J% sinit) 4t || 3 _Ja sinftydt + 3 —jﬂ sin(tydt

2 2

1
{i’! cos(d0) + cas[aa}][if cos(20) + 2 5[3!9 —2]3]=
1 , 1
—[2233 {/3{—2 +32-'3} +2{/1—EDJ sin(20 t)dt
2 ]
*1 *]:
[i/l—tmj sin(40 t) dt +€/1—EDJ sin[EDt}dt]
] 0

{%{ cosi40) +§{{ cos(80) ] [\Ef cos(20) + 2 % [i@ —2] 3 ] =

1 i 04y f—lISIIIEI,-'5+5 T f—4EIEI,-'5+5
3 —zj ds + 32 _!J d 5
223 I iy ST Siinh AR

i -100/s5+5
§ I&+y & 2
3 3{—2+32“3} xfﬁn+3 —zj ds | fory
=i sa+y Vg

{?J cos(40) +\3;( cos(80) ] [wgf cos(20) + 3 - [%{E —2] 3 ] -
1 [3 3{2 23 ﬁﬁ_%_!\f:mﬂlﬂ‘?sr[s} ]

92/3 %,-'; —i oty r[ - s}
i aady 2[]_25 [is) i sy 4[]_25 I(s) :
3—11 s +3—:j ds | tor 0 < ,
—i o4y F{El - .s} i oty F{El - .s} <
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Now, from the Fermi paper, we have the following equation:

T S
‘ L 4. /) ct % [
: Tog F'——F———_—_ — X
T T6%0* 17 9 (sxi0®

We note that:

7/(7680Pi*3)

Input:
7

7680 1

Decimal approximation:
0.000029395929821926617746218016773430445332219186592753455...

Property:
7

is a transcendental number

7680 1

Alternative representations:
7 7

7680 1% 7680 (1803

7 7
7680x° 7680 (i log(-1)°

7 7
76807 7680 cos 15

Series representations:

7 3 7
7680 ag1s20( 337, 2
7 3 7
3 -1F 1195-1-2k 5142k ol+2k)33
TERO ; ?53':'[2‘:;3—4 17 1195 1|:+52J.c —4.239 |
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7 7

= = e 3
76807 7680 [Lk:n [_i}k e 3+Lk”

Integral representations:
7 7

T  —— 3
70807 491520 ([ 1-¢ at)

7 7

76801 61440 ([ = at)’
7 7

7680 1%

3
51441:3[}0'1 = dt]

—_—

Y 142

And that:
(2.67092537-0.50970737)* 1/((((7*1/(7680Pi"3)))))-29

Input interpretation:

1
(2.67092537 - 0.50970737) — e 29
THE0 70
Result:
73491.005_ .
73491.995
Alternative representations:
267003 - 0.500707 2.16122
. ~29=-29+ —————
7680 12 TES0 (180 °)°
267003 - 0.500707 2.16122
. ~29=-20+ ————
7680 12 7680 cos~ 1 (-1
2.67003 - 0.500707 2.16122
. ~29=-20+ —————
7680 12 7680 (i log(-1))°
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Series representations:

2.67093 — 0.509707 SRR
- 29 =-29 +151755. L
R 1+2k
TES0 1 Ye=0
3
2.67093 — 0.509707 . ok
> _20=_204+18060.3|-1+ =
7680 12 k=1 [ i ]
3
2.67093 — 0.509707 @ 9% (_H4+50k)
29 =-29+2371.16 |}’ ool Ml
7 ’ 3 k=0 [ 3k ]
TEE0 T k
Integral representations:
2.67093 — 0.509707 i 1 3
_ —29:—29+18959.3U dt]
'—3 a 1 T tz
TEEO T
2.67093 — 0.509707 ‘1 3
_ -29=_29+151?55.U ¥1-¢* dt]
TER0 10 v
2.67093 - 0.509707 wsin(t) P
_ -29.=-29+18969.3 [ " 22 at
7680 17 !
Where:
1 0.449329 ]
+ +
1-0.449329  (1-0.449329%)(1 - 0.449329%)

0.4493297
(1-0.449329%) (1 - 0.449329%) (1 - 0.449329°)

2.670925377482945723639317570028275016308835824074456769461...
x(q) =2.6709253774829...

And

0.449329 + 0.449329" (1 + 0.449329) + 0.449329° (1 + 0.449329) (1 + 0.4493297)

0.509707374450926175465106350027401141383801983986000851664...
¢(q) = 0.50970737445...
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Are the values of two Ramanujan mock theta functions

Thence, we obtain the following mathematical connections:

(2.67092537 - 0.50970737)

z 7680 7 = 73491.995 =

( N exp U‘d& (—ﬁp,-DPgﬂ | Bp)ns n
= —3927 + 2

13
\ ‘[[d-X“]exp{‘/dG(—ﬁDX“DQX“)}|X“,X?':l]>ﬂ5/
\

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
= 0.0003644621 | 0.0005946833 ) 0.00183393

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ =Tl (a)) 3 s sorefas

—_—c ;';SPI"E'! )/

k <H{(pg | (loa 7) Qog X) % -+ (&5 (log Ty + &h] (log 7)) T}
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7.9313976505275 x 108
/(26 X 4)? =24 = (26 - 4)7 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Furthermore, we obtain also:
((((7/(7680Pi"3)))))"1/4096
Input:

7

4|:u.:ns||
Y 7680 °

Exact result:

—

|
4008
15

2';‘_-'4096 J11_3_:'4'-112!'93'!5‘

Decimal approximation:
0.997455719152116841448403004416878244502721880705041058496...

0.997455719152... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ eV
\/§ =1- e‘z”ﬁ =~ (0.9991104684
-p+1 1+—e‘3”ﬁ
143 ¢54\/5_3 -1 145
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢
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Property:

4006

13

————— |s atranscendental number
9/4096 _3/4096

All 4096th roots of 7/(7680 n"3):

qo06] L G0
15

W =0.9974557 (real, principal root
=] o

P

|
4005 i f':]‘ :r],-'2EI48
15

. , =0.9974545 + 0.0015301 «
2';'.'-40';'6 }T3.l-4|:|96

A

|
4Dq€1 i f'l“. .I'I':l_lI 1024
15

- . =0.9974510 + 0.0030602 ;
29_!-40';'6 }1_3.'4096

R

|
4.:,._;.# T M3imy2048
15

: : ~0.9974452 +0.0045902 ;
29,- Ehil=l.} }TE,-&NIIQ'IS

|
qoos) L Glimy512
15

=0.9974369 +0.006120

29_-'4096 }TB.-'4I:I§'I5

Alternative representations:

7 7
4|:I’F‘I5| 3 = 4096’ —3
\ 7680 x \ 7680 (180°)
e
[ 7 | 7
4|:|'_D|5| 3 — 4096( 1 3
"q 76807 ‘q 7680 cos (-1
e
[ 7 I 7
4I:I'.C‘IS| 3 == 4095( 3
\ 7680 \ 7680 (—ilog(-1n
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Series representations:

4008) T
15

7680 1° 15/4006 [ e (=1
2 [2.’::0 1+2k

4096

]3||'-4CI'§‘6

4008 T
15

14k -1-2kjel+2k 142 k' 43/ 4096
154096 zm -1t #1105 (52 Ry zapl 2 k)
k=0 142 k

4008
15

6 3 . I 3/ 4096
R0 e e )

4008
15

- ; /4096
1880 BN Gyt e 6+18k”3 *

4006/ 7
5

7680 n° o3/1024 10342 Zm -120+4320k+568 k2
k=1 k (1+k) (142 k) (144 k) (344 k) (5+4 k)

ao06]
15

7680m°  3/4096 (M gk (8 8 4 2 2 1 yp3l40%6
I [1+sk+2+sk+3+sk S B i)

4006
7680 7

4096

4096

4096

]1!'4096

4026

Wt b

4096

F

7680

-

4096/ L pO/4096
Y 15

[Zm [—l}k 2_19;.;{_ - L S 2356 B4 4 4 ! ”3.-'4096
k=i l+dk 244k 1410k 3410k 5410k T4l0k 9410k
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7
4006

\ 7680 ° B

4006 7
15

142 r

248 r

448 r

| i —k 8r &4 r r 142 r
i [Z‘ 16 {— - - -
k=0 248k 348k 748k 548k
forire Fandr =0

Integral representations:

2 4006/ %
4096{ - .
7680 215/4096 (1,4 _ ;2 dt]g"‘m%

(6

aoo8)
7 y 15
4096 z S = e
THR0 3/1024 [ fea _1 /
\ T 2 s =5 dt)
q008 L
7 \ 15
4096 =
7680 °

23/1024 [Jn B

1

3/ 4006

[5]

We have that:

3 -3 3.3)‘10-49

1

From which:
(3.3*10"-49)"1/4096

Input interpretation:
N 330107
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Result:
0.9731139520 .

0.9731139529.... result very near to the spectral index ng and to the mesonic Regge
slope (see Appendix) and to the inflaton value at the end of the inflation 0.9402 and
to the value of the following Rogers-Ramanujan continued fraction:

e’ e

-

=1- —- ~ (0.9568666373
Wo=1Ws-p+1 gy o7
1+ © y
e—ﬂ'
1+
1+..

And:

sqrt(((log base 0.9731139529 (3.3*10"-49))))

Input interpretation:

\‘|'I logy.o7a1130520(3-3 X 107%)
logpix) is the base-b logarithm
Result:
64.000000...
64
Note that:
g2 =1/ (1 +V2).
Hence
64935 = €™V _ 2442766 VR _...
6495, = 40962 4 ...
so that
64(g33 + gort”) = VR4 4 AFRe VB L 64{(1 + vV2)2 + (1 — v2)12}.
Hence

¢™22 — 9508951.9982 . . . .
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Thence:

64052t = 40067V | ...
And
64(g31 + 055") = €™V — 24 + 4372 ™VE ... = 64{(1 + VD)2 + (1 - V2)'2)

That are connected with 64 and 4096 = 64°
And:
27sqrt(((log base 0.9731139529 (3.3*10"-49))))

Input interpretation:

|
27 \( 1050.9?31139529[3-3 15_49}

logpixiis the base-b logarithm

Result:
1728.0000...

1728

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

We have that:

" 9000 (ZIOE 2 ,M'LCZ[»‘-

x 3
, 1t a®

|
T’b
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((5000(210)3))/Pi

Input:
5000 - 210°

.

Exact result:
46305000000

ha

Decimal approximation:
1.4739339279740427045556325325928555068011307792023671

1.473933927...%10"

Property:
46305000000

15 a transcendental number
kN

Alternative representations:
5000 - 210° 5000 - 210°
T - 180°

5000  210° 5000 - 210°
T a ilog(-1)

5000  210° 5000 210°

m B cos H(-1)

Series representations:
5000 210° 11576250 000

m . Sen (<1F
k=0 142k
5000 210° 11576250000
n - vy (=1)1*% 1105712k 5142k 4, 335142K)
Lk:ﬂ 142k
5000 210° 45305000000
b T o 1% 1 2 1 3
Lk:ﬂ [_41II [1+2k Y 3+4k}
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Integral representations:
5000 210° 11576250000

i FV1-¢ at

5000 210° 23152500 000
T o J;.".l 1-; £:t

14=

5000 210° 23152500 000

m B ==t
{ 2
W 1=

And for

g;‘- |-3>Ho'q'q

—b
Ty= 205 X0

We obtain:
(2.15*%107-6) /((((5000(210)"3))/Pi * (1.3*10"-49)"2))

Input interpretation:
2.15 x 1076

so00-210° (1.3 10'4'0]2
m

Result:
8.63125... x 10%!

8.63125...*10%
And:

(64%32+144+8)+2%(((((2.15%107-6) /((((5000(210)*3))/Pi * (1.3*10"-
49" 2))))M/18
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Input interpretation:

2.15 - 10°®
6432 +144 +8)+2 5
\; 5000-210° (1.3 1042
o !

Result:
73400.90...

73490.90...

Thence, the following mathematical connections:

' -6
/[54 32+144 +8)+2 e 2?;5 ai g \
N S0 53490.90 o
1027 4 2 13 N exp { (——P DP; )} | Bp)ns n
= — =

\ V [ L\p{ [ @5 (—oxep? XP)}|X+&X*’=0>NS /

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
-0.000029211892 [— ]
= 0.0003644621 \ 0.0005946833) 0.00183393 | =

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =
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/ . Y N 2 gy s-ime B ge < \
H ) 20 Vr oW =
k k et )/

<A {( & 1§g T }2 (log I') (log X)2F  + (e5™ (log Ty - &5 (log T')™) T}

7.9313976505275 x 108
/(26 X 4)? =24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

We have also:
L/(((((2.15*%107-6) /((((5000(210)"3))/Pi * (1.3*10"-49)"2))))))"1/4096

Input interpretation:
1

|
2.15 1078
409 spoo . 210% L ,-49)2
m Tl r

Result:
0.954983957...

0.954983957... result very near to the spectral index ng, to the mesonic Regge slope
(see Appendix), to the inflaton value at the end of the inflation 0.9402 and to the
value of the following Rogers-Ramanujan continued fraction:

5 -
© =l-——— ~0.9568666373
V(¢)—1)\/§_¢+1 1+e—_3”
1+—2 7
e—7l'
1+
1+..
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We have that:

.ﬂ 0 - PL‘*L r;.fg. Y
Ulr)z Lo 52 "7 o A =
) ey
= me
€ i e -
= =T 5 - [ 4Xxlo L
LM M

(1.4*10"-13)*1/4096

Input interpretation:

40086
V14 1070

Result:
0.9928001810...

0.9928001810... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™Y
ﬁ =1- e*z”ﬁ = (0.9991104684
-p+1 1+—e’3”‘/§
1+3e'i5° -1 1+ ——
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢
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Dﬁ‘ FM |T/wa; 7)"3

)+ N—= P+17
= ?fwt.q/) -, - .
y+N=>)+P+n —> P+/1
+
e e ‘J;rat(_
o " Ve
4. e ' @ sy
s A
;"1’ i
rd M. . J)_ C;J,u..y?c'd”l
/
o rgLQ: Vhw pa -
C?’I.tf/""' T e 23S /‘i/é/

3""’3X/o

AT vl

J’“M” /mz‘“‘*’-af&“? /“*‘%%{;

(3*10"-28)"1/4096

Input interpretation:

4006
V3. 10728

Result:
409%,-3

10 711024

Decimal approximation:
0.984646966308441828238021915927473407248566395499039147463...

0.984646966308.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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5 75

(& c
\/g =1- e‘z”‘/g = (0.9991104684
5 s4(c3 ek I e_3,¢ﬁ
1+ Q 5° -1 1+ —
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

From:

Ramanujan’s Notebooks

Working mostly in isolation, Ramanujan noted
striking and sometimes still unproved results in
series, special functions and number theory.

Bruce C. BernpT
University of Illinois,
Urbana, IL 61801

1

o o | - -1 L —1_ 1 ~1_ 1 -1
+tan + +t{an +tan =+ tan I +3 + + tan dn+1

T n+2 2Zn in+1
=T pran—' 2 rtan—1-18 4 ... 4ian-! In
=2 +tan 53 +tan 599 + +tan =1
1 4 —1 8 = 4n
1 ! 1
R g T 128n*+8n%+1

Pi/4+tan”-1(9/53)+tan”-1(18/599)+tan -1(18/(32*16+22%4-1))+tan -1(4/137)+tan”
1(8/2081)+tan -1(8/(128*16+8*4+1))

Input:

i _1[ g =1 ls =1 18

— +1an —J+tan [—J+tan [ J+
4 53 509 32.16+22:.4-1

8 8

}+tan'1[ ]
081 12816 +8-4+1

(g e
tan | —=|+tan
137 2
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tan I (x)is the inverse tangent function
Exact Result:

T 1 B8 af 4 1 1B (9
- +2tan ( J+tan [—J+2tan (—]+tan [—]
4 2081 137 500 53

(resultin radians)

Decimal approximation:
1.050564383055564282645346089140019210234227249284812372396...

(resultin radians)
1.0505643830555....

Alternate forms:

( 21."111_1[ 79 8G2893 D
et 1136200276

1 _1( 79 862893 J

—fan —— =
T2 136 200 276

N

f 8 af 4 1 18 i 9
[;r+8tan [ ]+4ta11 [—J+8tan [—D+tan [—J
2081 137 599 53

Alternative representations:

Ju | =

T -1 g -1 18 -1 18
— +tan (—Jﬂran (—J +tan ( ]+
4 53 599 32:16+22:4-1
-1 4 -1 8 -1 8
tan [—]+tﬂ1‘1 [ J+1IE111 ( ]:
137 2081 128 16+8 4+1

=1 g -1 4 -1 13 i E kLB
8C [—|DJ+SC [—‘D}+25c [—‘DJ+25C [—‘DJ+—
L3 137 599 2081 4

m (9 _1( 18 = 18
— +tfan (—J+tan (—J+tan ( J+
4 53 599 32:16+22:4-1

(5= o= greeae)
tan |—— |+tan +fan =
137 2081 128  16+8 4+1

=1 g -1 4 -1 13 -1
tan [1, —J+tan [1, —]+ Z2tan [1, —J+ Ztan [1,
53 137 599

8 J m
e
20810 4

T _1( 9 J _1( 18 J _1( 18 J
— +tan — |+ 1fan — |+ tan +
4 53 599 32:16+22:4-1

) (gt o (A
—— |+tan +tan =
37 2081 128 16+8 4+1
F1
4

1
|1 a1 gl 1 gl 1
cot [F]+Cﬂt [T]+2cm‘ [?]+2cnt [ = ]+
53 137 500 2081
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Series representations:

;r (9 s 1B s 18
— +1an (—J+tan (—J +tan ( ]+
4 53 509 32:164+22:4-1

_1[ 4 J _1[ 8 ] _1[ 8 J
tan — [+ Tan — |+ Tan =
137 2081 128 -16+8 - 4+1
T Nﬂ [—l}k gl+2k 53—1—2k [—l}k 41+2k 13?—1_2,1.;
S Z‘ i

1+2k 1+2k
2[[-1}*‘ 18142k 59912k (—1)F g2+ 2081‘1‘2"‘]]

+
k=0

+
1+2k 1+2k

T _1( 9 J _1( 18 J _1( 18 ]

— +tan — |+1Tan — [+ tan +

4 53 599 32x16+22x4-1

() o )
tan |—— |+tan |——— |+tan =
137 2081 128 16+8 4+1

T ol Bi 1 loel1 4 T 18 1 loel1 Qi
2! Dg( +2081]_2’Dg[ ! ]_’Dg( N J_ ’Dg[ ™ ]+

137 500 2 53
i ATE [2[1+ ﬁ}k +(1+ ;‘T?}k +2[1+%}“+[1+ %}k]
3ilog(2)+ Z‘—
k=1 k
x sl L . 18
— +tfan — |+ tan — [+ Tan +
4 (53] (EQQJ [32 16 + 22 4—1J

() o )
tan | —— [+tan |—— |[+tan =
137 2081 128 16+8 4+1

T ioli Bi 1 loel1 4 . 18 1 loel1 Qi
4”05( _2D81]+2’Dg[ - J“Dg[ B ]+ ’Ug[ E ]_

137 599 2 53
st M=o il el = = )
31103[2}+L P
k=1

Integral representations:

S s e
— +tan — |+ 1Tan — |+ tan +
4 53 599 3221642241

=1 :: =1 8 =1 8
tan (—]+tan (—]+tan ( ]:
137 2081 128 16+8 - 4+1
Tl 548 33296 477 21564
& +J + + + dt
4 Jo \1B769+16t° 4330561 +64t° 2809+81+% 358801+324¢t2
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;r A9 (18 s 18
— +1an (—]+ta11 (—]+tan ( ]+
4 53 599 32416 +22:4-1

-1 4 -1 8 -1 8
tan [—]+tan [ J+t3n [ ]:
137 2081 128 16+8 4+1
912—2—5 53-1+25 14455 r[é —s}r[l—s}r[.ﬂz

T I sty
T . . .
4 —i Gty Pl
i137°1#25 18785 r[; — §)T(L - 5)I(sY
312 B
§;509-1+25 350912575 r[zl - s} ril-s)rispP
232 -
4i2081°1%* 43306257 I(2 —s| (1 - $) [(s)? !
e 2 ds ftorl
32
T (9 (18 - 18
— +tfan (—J+tan (—]+tan ( J+
4 53 599 32x16+22x4-1

B e Rl o7 Rl Frrmraesrwe o
Tan — |+ 1fan +tan = —+
137 2081 128 16+8 4+1 4

- 1[%}1'25r[21—s}r[1—5}r[s} i167 1377725 r( 2 —5) 11 - ) T(s)
J—d’m+y B 4}Tr[§ _5} - }Tr{i _5} s
j4-s 91—25 599'1+25F{§—5}r[1—5}r[51
nr(; -3 _
4173520817125 12 — )11 - 9) T(s) ,
= ds torl .
nr(; -3 :

((((Pi/4+tan-1(9/53)+an™-1(18/599)+tan -1(18/(32*16+22*4-1))+tan”-
1(4/137)+Han”-1(8/2081)+tan”-1(8/(128*16+8*4+1))))))))*10

Input:

) () e s)
= +fan — |+tan — |+ 1Tan +
4 53 599 32x16+22x4-1

() wm o )
tan | —— |+tan +tan
137 2081 128 -16+8-4+1

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

b 1 B i 4 1f 18 f 9 plo
[— +2tan [ J+tan [—J+2tan [—]+tan [—D
4 2081 137 599 53

(resultin radians)

Decimal approximation:
1.637671268255303751988865082154298724800351052086303525617...

(resultin radians)

2
1.637671268255.... = {(2) = ’% = 1.644934 ...

Alternate forms:

_1j 7o862 8O3
[}HEIHH [135200275”

1048 576

(;r 1 _1[ 79862893 Dlﬂ

b —fan ——
4" 2 136 200276

o2 ) 2ean2) e ()
1048576

Alternative representations:

m - g -1 18 -1 18
[_ +tan (—}+tﬂl‘1 (_J +fan ( J‘I‘
4 53 599 32 .16+22 4-1
-1 4 -1 8 -1 8 a
tan [_]-I'tﬂn (—]'l'tﬂn ( ]] =
137 2081 128 16+8 4+1

=1 g -1 4 -1 13 -1 E FiB 10
[sc [—‘D]+SC [—‘D]+ESC [—‘DJ+ESC (—‘DJ+—J
3 137 599 2081 4

R R R e i
— +tan +tan’ +tan
4 53 599 32 .16+22 4-1

8 10
tan- [ ]+tan [ ]+tan [ D -
2081 128 - 16+8 4+1

-1 9 18 ’ 8 110
[tan [1, —]+tﬂl‘l [ \ J+2t1n [ J+2t'111 [1, —J+ —J
23 599 2081/ 4

R e - e e
— +tan | —|+tan | —|+tan -
4 53 599 32 16+22 4-1

() ) (mmeea)
tan |—— [+tan | —— |+tan o
137 2081 128 16+8 4+1

e 1 41 1 &
cot E +cot Z + 2 cot 18 +2cot! N
53 137 500 2081

91
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+ —
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o= 21 e, b " 52 et e, ?;-/:GHO_%

U 3—/‘1& anifcue  HE fect
&”7? W ctp = v w

A TR = s
(Wh ) - or
L,

N+T°— N+[7 ATy
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(

Ne TP
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We note that:

And that:

b 1 B i 4 qf 18 f 9 plo
[— +2tan [ J+tan [—J+2tan [—J+tan (—D
4 2081 137 509 53

k:r-—:-:ultin radians) ) =

=1.637671268255...

1/10726 ((((((Pi/4+tan”-1(9/53)+tan”-1(18/599)+tan - 1(18/(32*16+22*4-1))+tan"-
1(4/137)+tan-1(8/2081)+tan”-1(8/(128*16+8*4+1))))))))* 10

Input:

1 s -1 9 -1 18 -1 18
T [—+tﬂn [—J+tﬂn [—J+tﬂn [ J+
1026 L4 53 509 324164224 -1

(e () ()
tan | —= |[+tan +tan
137 2081 128-16+8-4+1

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

Exact Result:
[i +2 ran'l[%ﬂl } + rall'l[%?} +2 tan'l[%}+ tan'l{%”m
100000000000000000 000000000

(resultin radians)

Decimal approximation:
1.6376712682553037519888650821542987248003510520863035... x 10728

(resultin radians)

1.637671268255...%107%°
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Alternate forms:

[;r+ 2tan” [ X7 0 Bl ”m

126200276
104 857600000000 000000000000000000

(5 + ] (st

136200276
100000000000 000 000000000000

e ' x ' - ' _14 @ 10
[;r+4[2tal1 l[ﬁhtan l[éhztan 1[%j+tan 1[%”}
104857600 000000000 000000000000000

Alternative representations:

1 (x il B (18 o 18
—[—-I-tﬂll (—}+tﬂn (_}+tﬂll [ ]+
1026 (4 53 599 32 .16+22 4-1

an |—— |+tan” +tan 1|:|=
t 1 4 (8 1 8
137 2081 128 - 16+8 4+1
(s7(55 [0)+se7! (57 | 0) + 257 (35 [0)+25e7! (5 [0)+

1D26

1 ¢n sl (18 o 18
———[—+tan (——}+tﬂn [———}+tan [ ]+
10264 53 599 32 .16+22 4-1

() (1) ‘1( )
tan | —= [+tan +tan —
137 2081 128 16+8 4+ 1

[tan'l[l, E}+tﬂn'1[1:, i}+2tan [1 == ]+ 2tan" [1 — |+ 1}10
53 137 z081) " 4
lﬂ26
1 i -1 g =1 18 = 18
—[—+tan (—J+tan (—J+tan [ ]+
10%614 53 599 32.16+22-4-1

(5w ) o e g
tan |—= |+tan +tan
137 2081 128 16+8 4+1

10
[cct'l[%]+cnt'l[%]+ZCDt'l[ﬁ]+2cnt'l[ ! ]+ i]
53 137 599 2081

1025

Now, we have that, from:
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Gravitational waves from walking technicolor

Kohtaroh Miura, Hiroshi Ohki, Saeko Otani and Koichi Yamawaki
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The phase tl‘ansitic-n dynamics is modified via the shift of (2fg/'NJ-)(sD)Q - (Amg)? +
(2fa/Ny)(s?)? in n . with finite Am,. The details of the mass spectra at one loop with
(Am;)? are 5ummarlzed in appendix A. Using eq. (4.18), the total effective potential

hecomes,
V. [’50 Amg,, Am. T)= ﬂlz Vl {sn Amy, Amg, T) /lltLJ.‘./[EJ1 [50: Aty Arriai T) 3\
efflS s AT, ) D 5 = . o
64; 2 k ;"’E:w 2
i 2,0 12 - ‘410
+—(N7=1)Jp (MZi(s", Amy, Am,, T)/T")+C(T), (4.19]
o ot L i .
with,
MQ (59 , Ay, Amy, T) — m 2 (s, Amy,, Am,) + TI(T). (1.20)

where the thermal mass I1(T) is given in eq. (3.3). We LLrlLLirL that the [ollowing properties
remain intact for arbitrary Amsg: (1) the vev (s")(T = 0) determined by the minimum of
the potential eq. (4.19) is identified with the dilaton dﬂca.y constant favored by the walking
technicolor model, Fy = 1.25TeV or 1TeV._ (2) the dilaton mass given hy the potential

curvature at the vacuum is identified with the observed SM Higgs mass, mo = 125GeV,

Thence F¢ = 1.25 TeV

2.0662356 + 1.00186743 + 0.655679 =3.72378203 + 3 =1.2412606766666

er Z 1 ~ 2.0663656771
(27 +1)1 1

1/%erfc g ~0.6556795424
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e e 27"
=1+ 0 ~1.0018674362
¢\/§ - (ﬂ 1+ ° —-67
T+ ——
e— T
1+
1+..
From:
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Loop amplitudes, anomalies and phenomenology
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California Institute of Technology
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The next term in the expansion of the integrand gives a divergence of
the form [ de/e corresponding to the propagation of a massless dilaton,
rather than a tachyon, down the long neck of fig. 8.22a. The coefficient
of this divergence,

./dz‘r([m T)-—Hfli:rlm rlf(eﬁ-:rt'r)l—-iﬁ’ (8.2,47}
F

should be pro -tional to the coupling of a dilaton to a toroidal world
sheet, i.e., to tue dilaton one-loop expectation value. This can be seen

We calculate the following integral:
integrate[-exp(4P1) (exp(2P1))"-48]x

Indefinite integral:

© exp(4m) 1
I_& TR e
exp¥(2m 2
Plot of the integral:
¥
/*

(o from=1.2t01.2)

For x =1, we have:
-1/2 e”(-92 m)
Input:

1 -2
—— ¢

2

Decimal approximation:
~1.50087820446173031810634934870291518491171201070408.... x 10712°

-1.5008782...*%107'%¢
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Property:

o2
—-— ¢ “Tisatranscendental number

Alternative representations:

E PSS [ PR E g
2 2

E {‘_QZJT Ty 1 F'.DEJ']DE':—].:'
2 2

1 1
- T (-] = Eexp'pz”[zn—lm

Series representations:

1 1 368 pgi-1ff1e2k)

-2
- (-D=--
T "
o0 1 -22m
22 1
-1y=-- =
2 2 Z‘k‘
=0
22w
1 1
_f—E'Z:r[_l}z__ _ hms
2 2 | e -1k
k=0 k!

Integral representations:

1 1 -184 (11/v 142 e
—e T =--¢ oY

2 2

1 1 B
_f_pz;r[_l}:__fBGSbw.lr ir
2 2

1 1 o 4 2
22 -184 1/14= | dt
—e T (=1 -8 o b I
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[-((-1/2 e”(-92 =)))]*1/4096

Input:

4.:,;.@{ _[_ & P-l.:'sz
2

Exact result:
23 my1024

4D'F'§;|,-E

Decimal approximation:
0.931711239069052518334943626020824441131662057687785110881...

0.931711239.... result very near to the spectral index ny , to the mesonic Regge slope
(see Appendix), to the inflaton value at the end of the inflation 0.9402 and to the
value of the following Rogers-Ramanujan continued fraction:

5 /2
c =1-———— ~ 09568666373
V(¢)—1)‘/§_¢+1 1+e—_3ﬂ,
1+ 7
e— T
1+
1+..
Property:
- —{23my 1024

——— Is atranscendental number
NN

All 4096th roots of e”*(-92 m)/2:

f—-:23 my 1024 fEI

— =0.93171 (real principal root)
2

(2371024 i m)2048

409%,'3

12371024 im)y 1024

409%{?

=0.931710+0.001429;

=0.931707 + 0.002858 &
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- {23 my 1024 -;3 iy 2048

=0.931701 +0.004288 ;
4098

f—-:23 Ty 1024 {,h my512

4095,-5

=0.931694 +0.005717

Alternative representations:

1 —1656']"'
4096/ _ ~ 1y, -SZn 40:-6

40196 —92 T 4096 92 ilog(-1)

4096 —'92 T 4096 -S2n

(—1yexp (z) tor

WT

1
4

Series representations:
-23/256 T o (-1F f{1+42k)

o=l
4096 _ 1 [_1”-92” _ € e
2 vz
—~{23 m)/ 1024
a09s] _ 1 1) 2T - [E"‘-':' k'}
2 4096
{23 m)/ 1024
1
o 'i—l1J|c
4006 1 o2 “k=0 g
i-1ye =
Y 2 4096

Integral representations:

—23.!'256BI' '!'I 1—1’.E il
409 STy —22m

409%?

-23/512 H 1/ 12
¢

£
4096( _ Z (_1y S

1

409%?
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. 2
p-231512 501/ (1462 )t

ik
sl e E e L S
2{ le

409%
We have:
kﬁ ll_..“ K = 'f'“'lt.
3 L 4S

PR et RS
-b2
= S.2x /0o Lnes,
bl
= |0
ln,::AA_CJ__T S T MMZ—”"—‘ beas E"'-Z

311 ,f‘_
4/
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From the values of above Fermi’s formulas, we obtain:

1/Pi((1e-61%5.2e-62* 1/(4Pi/3)*0.004))

Input interpretation:
1
= [1x107% x5.2 x 107

ha

0.004

[

Result:
1.580610464820469234524519626071751166907996884887046 . x 107129

1.58061046...%1071%°

[1/Pi((1e-61%5.2¢-62* 1/(4Pi/3)*0.004))]"1/4096

Input interpretation:
1

|
1
soos{ — |1 107%1 5.2 1072 :

\ufr

0.004

[N

Result:
0.931723013...

0.931723013...

Thence, we have the following mathematical connection:

41::91:',' N [_

-2
J =0.931711239 =

B2 | =

L ]

=

4006 —
i

) =0.93172301

|

1
/ | [1 10 x5.2 4107 S
:k
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0.931711239=0.931723013

Note that, the result 0.9317... is very near to the Regge slope of vector mesons p and

o as showed in the below description:

411 Light quark mesons

We begin by looking at mesons consisting only of licht quarks - w and d,. We assume for our
analysis that the v and d quarks are equal in mass, as any difference hetween them would be
too small to revea. itszlf in our fits.

This sector is where we have the most data, but it is also where our fits are the least
conclusive. The trajectories we have analyzed are those of the 7/b, p/a, n/h, and w/f.

Of the four (J M 2 trajectories, the two [ = 1 trajectories, of the p and the 7, show a
weak dependence of y2 on m. Endpoint masses anywhere between 0 and 160 MeV are nearly
equal in terms of y2, and no clear optimum can be observed. For the two I = 0 trajectories,
of the 5 and w, the linear fit is optimal. If we allow an increase of up to 10% in yv2, we ean
add masses of only 60 MeV or less. Figure (2) presents the plots of 2 vs. o and m for the
trajectories of the w and p and shows the difference in the allowed masses between them.

The slope for these trajectories is between of = 0.81 — 0.86 for the two trajectories
starting with a psendo-scalar (n and 7), and o' = 0.88 — 0.93 for the trajectories beginning
with a vector meson (p and w). The higher values for the slopes are obtained when we add
masses, as increasing the mass generally requires an increase in o’ to retain a good fit to a
given trajectory. This can also be seen in figure (2), in the plot for the p trajectory fit.

!

Traj. | N m 0 i1
a/b | 4 Mysg = D0 185 0.208 0863 ( 0.23) 0.00
gfa G My fd = 0 — 1&0 0.883 — 0.933 0,47 — (.66
n/h | 5 my ., =0-—"70 0.830 —0.854 (—0.25)—(—0.21)
) G My g — 0—60 0.910 — 0.918 .45 — (.50
e 5 | My =0-—240 m; =0-—390 | 0.848 — 0.927 0.32 —0.62
o 3 m, = 40l 1.078 (.82
D 3 My d — 30 . — LG40 1.073 —0.07
D3 4 m, = 400 m, = 1580 1.093 0.89
i 3 M. = 1500 0.979 — .09
£ i 3 wip = 4730 0.635 1.00

Table 1. The results of the meson fits in the (J, M?) plene. For the uneven K= fit the higher values

of m, recuire m, ;4 to take a correspondingly low value. m,,;; + m, never exceeds 480 MeV. and the
h:ghest masses quoted for the s are obtained when m,, ; = (. The ranges listed are thoss where x* is
witkin 10% of its optimal value. N is the number of data poeints in the trajectory.
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Furthermore, the value is very near to the following Ramanujan mock theta function

Mock 7-functions (ot 7th order)

4 L#]

= q q q

1 = e e o e P o
1—¢ " @—g)1—-q")  (QA—g)1—¢)(1—1°%

That is equal to 0.9243408674589

From:

Ramanujan’s Notebooks

Working mostly in isolation, Ramanujan noted
striking and sometimes still unproved results in
series, special functions and number theory.

Bruce C. BERNDT
Unicersity of Ilinofs,
Urbana, IT. 61801

Now, we have that:

2
i (l+x}5 , I+x 5 +x
As=—log L log
20 i 435 l—,\:ﬂ"/§_1+,:«:2
2
+ 1 \io—avs tan_,x\/lo—zv’? L VI0+2Vs i xV10+2V5
10 4—x(V5 +1) 10 4+x(V5 —1)
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1720 In((((1+2)75)/(14275))) + 1/(4sqrt(5)) In (((((((1+2(1/golden ratio)+22))))/(1-
2(1/golden ratio)+22)))

Input:
1 2
1 1 [1 + 2}5 1 1 + 2 — = 2
— 10g + — 10§
20 1+2° | 445 1-2x1422

log(x) is the natural logarithm

# iz the golden ratio

Exact result:

§+5
g 1 81

X
avs 20 g[ll}

Decimal approximation:
0.156275630312977622327464447184175443670743606014671252325...

0.15627563...

Alternate forms:
: [w,"? lng[s gt J + lng[EH

20 5¢-2 11

1 81 lug[—l [29 +10 ‘u"?”
o 10g[—}+ A

20 11 445

245
) = 81
NN 1 L—J
zr::n[”f 05[5_a]+ 8 11]
&

Alternative representations:

1+§+2E -il
lag[q—] lcg[ﬂ}lagﬂ[—q]
1 (s 2 ] e o] 3 -2
20 142 445 20 gl o 445
[ 1+§ +22] 5+§
ogl —5— lugt.[—z]
1 1+ 2}5] 12422 | 4 35 5-<
— log - —— = — log, -
20 1425 445 20 1427 44/5



0 = Li
20 1427 445 20

1+§—+22
llcng[—1 ]
1 [[1+2}5] e 1 [ 35
e : Jr=

Series representations:

1+§—+22
llcng[—1 ]
1 [[1 + 2y ] 1-242?
— log +

o _
20 B 445
81 aE(2+3 d+2 x-3 8 x)
1 arg[ﬁ —x} ”T[ e J logix) logix)
SR + + +
10 2x 245 20 445
1+k (81 k&
® |(-1) [ﬁ =X X ) 2Bk x* 2458+ 2x-5xf .
ro
s 20k 445 k
5+§
arg %—I]
1+§+.'2'2 b 2
lﬂg[a—] 81
1 (1ia 2 1-J42? 1 afg{ﬁ ~x) log(x)
— log| + = —Ix + +
20 1+2° 45 10 2 2vV5 20
5+g
k| e -k
sskpry, ka1 [_E‘IT(J‘:
gy 7 (3 -2 =
+ or x = U
av5 o 20k 4V5 k
1+‘§+22
1, (A+2° 1-2+27
— log + _
20 PR 445
n—alg{}]—mgizgil
n—arg[—l]—arg[z ] i 2nm
1 20 0 logizg) logiza)
E I 7 + + +

+
m 25 20 45

s DM gt (2 -z +VE (145VE ) (945V5 ~(1+5V5 ) 5)f
)3

i 20k

Integral representations:
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1+‘§-+2E
log
1-2 422
"

Fill —9+175V5 +44(1+V5 )t

o

1 [[1 + 215]
— log -

20 | 1+2° 4¥5 N 20(-9+175VE +44¢)
1+§+.’2E

o 32)
1. (1+2F 1342t
— log - — -
20 B 445

54248
: 1+ —2| r-sPra+s
L - = ds tol
. _]'w+:r }Tr[l_s} B "IIIS .Fl'r[l—.ﬂ

1/10 sqrt(((10-2sqrt(5)))) tan™-1 [(2sqrt(10-2sqrt(5)))/((4-2(sqrt(5)+1)))]+
sqrt((10+2sqrt(5)))/10 tan™-1 [(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))]

Input:
1| — 2vY10-2+5 1| — 24 10+ 2v5
- \(lCl—Ew,"S fan | ——— |+ —\(lD+2w,"5 tan +
10 4-2(y5 +1) 10 4+2(y5 - 1)
tan I (x)is the inverse tangent function
Exact Result:
1| — 2vY10+2+5 | 1 — 24 10-2v5
— \(lD+2\"5 tan | —— =2 +—\/lD—2w,"5 tan | ———
10 4+2(+5-1) | 10 4-2(1++5)

(resultin radians)

Decimal approximation:
0.073000830513050814570037443315566581300800511802543057758. .
(resultin radians)

0.07390083...

Alternate forms:
—

1 (1 o al [1 [ N B = 1
E 5[5+m"5]tan [\IE[S—JS]]—E—’\JE[S—JE]MH [\I
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Iz[s-v?]

Iz[sw’?]

1| - —— —
i \(ID—E\,"S tan~! - +\{2[5+~J5]ran‘1 -
10 1-+5 1++5
V5+45 tal1'1[mj;2_ﬁ]+*u'|5— V5 tan'l[mj;zﬁ]
442(Vs 1) 4-2(14v5 |
5v2
Alternative representations:
1| 2V10-2v5 | 1 2v 10+2V5 | |
—\flU—E\,‘Etan'l o ol o Rt S bl i \|'10+2\,E -
10 4-2(v5+1) ] 10 4+2(v5 -1)
1 2v 10-2v5 ' —
— st —L 0 410—21}'5 +
10 4-2(1+45)
l—'_
1 2V 10+2v5
et ot bt Al ) \llD+2\E
10 4+2(=1++5)
1| 2Y10-2v5 | 1 2 10+2v5 | |
—\le—E\'Etan'l st iialh S PR E Y palh e -.1le+2£ -
10 4-2(¥5 +1) ) 10 44+2(v5 -1)
1 2v 10-2v5 | |
a1, —— \110-2\5 +
4-2(1+v5)
o
1 2V 10+2v5
B G £ PR i it bt \hmzﬁ
4+2(-1++5)
1| 2v10-2v5 | 1 24 10+2v5 | |
—\le—E\'Etan'l st iiall S PR bl o -.1le+2£ -
10 4-2(¥5 +1) ) 10 44+2(v5 -1)
1 4| 2ivi10-245 | s
B =1 10-2v5 -
10 4_-2(1+v5)
1 2iV10+2v5
— itanh |- I i \/lD+2wflE
10 4+2(-1+v¥5)

(0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan™-1 [(2sqrt(10-2sqrt(5)))/((4-
2(sqrt(5)+1))) ]+ sqrt((10+2sqrt(5)))/10 tan™-1 [(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-

)]

Input interpretation:
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1 |
0.1562756303120776 + ﬁ \/ 10-24/5 tan !

2y 1D+2v’§]

4+2(v¥5 -1)

2v¥10-2+5
4_-2(v5 +1)

1
[ﬁ \/ ID+2\'{E ]tan'l

Result:
0.2301764608260284

(resultin radians)

0.23017646...

Alternative representations:

1 |
0.15627563031297760000 + 1o \f' 10-2 \'{E tan

1 2Y10+2+45
— tan”! + \/marzﬁs -
10 44+2(V5 -1)

24 10-245
o ol
4-2(y5 +1)

1 | 2¥10=2+F —
0.15627563031297760000 + — sc | ——————— |04/ 10-245 =+
10 4-2(1++5)
1 _|2¥10+245
— s | ———— l:l\fll:l+2'\|'|5
10 4+2(-1+vV5)

2»’10-21@]
N T | [

1 |
0.15627563031297760000 + — \f 10-2v5 tan™ .
10 4-2(V5 +1)

1 4|2V10+245 —
— [an —_— 10+ 2 5 =
10 44+2(v5 -1)

—
2y 10-2v5
—]\110-2135 +

1
0.15627563031297760000 + — tan™'|1, -
10 4-2(14++/5)

1 2¥10+25 | |
—fan M1, T2 \/10+2«J5
10 4+2(=1++5)
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1 al2¥10-2+5
0.15627563031297760000 + — 4/ 10-245 tan | ———— |+
10 4-2(V5 +1)
1 2V10+2v5
— tan™ ctiutoiie i A8 W 10+245
10 4425 -1)

1 Al 2V 10=2+5
0.15627563031297760000 + - itanh™| - 10-24/5 +

4-2(1+V5)
1 2iv10+2v5
— itanh™ |- ’ © \J 10+245
10 44+2(-1445

Series representations:

1
0.15627563031297760000 + — \I 10-2+/5 tan™

24 10 +245
£ [ B A BTG B RS
4+2(V5 -1)

0.20000000000000000000 [D.?E 13781515648880000 +

2410-245
S L
4_2(v5 +1)

1
— tan
10

arg{10 —x-2v5 )
1.0000000000000000000 Exp[z'n el = : ]\G
T
Z L 1 ks ko V10-2v5
T S i [HLENS
i ket 1+ 2ky) M4 2(14435)

1 1 k
i [—+k1, 1+ky; 2+ 2k -4}(-—] [1D—x—21."5] :
2 2 Mg

arg(10 - x +£ V5
1.0000000000000000000 exp[ur 8l i - ]wx
T
(4] [t af
Z Z 1 [_1}k1 +k2 x_kE T1+2k1 1':' + 2 5
klﬂjkzﬂjkz![hﬁkl} 4+2(-1+v5)

1 1
oF1 (— bR e RS —-4}(——}
2 2 Jeg

[1u-x+2£]kz] o e RS
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1 129 10-2+5
0.15627563031297760000 + — / 10-2+4/5 tan™ | ————— |+
10 4-2(¥5 +1)
1 |2v10+2v5
—tan" | ——— 1u+21.f
10 44+2(v5 -1)

{

0.10000000000000000000|1.5627563031297760000 + 1.0000000000000000000

—

L] L] 1

- L T
9-2V5 3303 1+2k, (_EJ)( G [kz

kp =0ko=0 1

]F1+2k2

[9_2\/?]*1 10-2+5

|
(a=z{1eVE) |La: 14 BV E-2NE

\V o sfa2[1wE)F
1.0000000000000000000 4/ 9 +2+4/ 5

S &
E 1+2k2[ _]k 4 [k ]F“‘““ (o+2Vs)™

k]_ ".| 1
[ 142k

2

£

10 +245

2

| R
(4+2(-1+V5))|1+ ’1+1'5"”°;”i7
2 \ 5(4+2(-1445 |
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1 A12¥10-24+5
0.15627563031297760000 + — 4/ 10-24/5 tan™ | —————— [+
10 4-2(V5 +1)

2v 10+24/5
- " |J10+2 \E = 0.10000000000000000000
44+2(V5 -1)

1
Je— n_l

a
10
[

1.5627563031297760000 + 1.0000000000000000000

|5}

[ larg[lD—x—Ev’E}
EXplim 2

®  ® 1
]‘G 2D, kls[1+2k2}['1}kl+k

<% ky =0 k=0
1 k
glH2ky ek LR F1+2k2 [_EJ [ID—I—E\IE] 1
k]
r 142 kg

10-2v5

(4-2(1+VE))|14 |14 26¥202V5
& \ 5(4-2(1495 ||*

arg(10 -x+2 V5

l1.0000000000000000000 Exp[ur

[V

2
SRS 1 b g pindby ; k
2o 2 Ly Y h ke
kq=0kq=0 12+ 2ka)
1 k
x ¥ Fiizk, (—ELI [10—x+2£] :
f 142 kq

10+245

——
16Y 104245

(4+2(-1+v5)}|1+

1+

5(442(-14v5 |

forixe Randx <0
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Integral representations:

0.15627563031297760000 + % J10-24/5 tan™
1 . 5l2N 10425 \/
= e e lapeels =
g [4+2[E—1}] KIS
D.1562?56303129??ﬁﬂﬂﬂﬂ+J1[[[—1+\IE]2[1+£] 2[5+‘E]2+
0
2
J 10-245 [—[—1+\/E][1+\(IE]2+2E2 2[5+ﬁ]2]]£
2 e
[10[[—1+\n’§]2+r2,.l 10-2+/5 ][[1+\E]2+r2\{2[5+ﬁ]2]]
1 al2¥10-2+5
0.15627563031297760000 + — 4/ 10-24/5 tan | —— =2 |,
10 4-2(V5 +1)
1 al2v10+245
“tan 272 | f10+2+5 =0.15627563031297760000 +
10 44+2(¥5 -1)

—————2 y-s5
44 10-2v5 ]

-+

2410-2+5
4-2(v5 +1)

dt

2
zr[l —s)F(1 - 5)T(s)? 10-2+v5 [1+

= : (32105
~i oo+ 20772 (4 -2{1+v5))
— 32 ||'7-—E -5
ir(2 —s)ra-srePV10+2vV5 |1, 22
2 |:4+2|}-1+u5]]

2022 (4 +2(-1++4/5))

ds forl
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1 2vY10-2v5
0.15627563031297760000 + — / 10 -2 5 tan—l[ ]+

4-2(V5 +1)

1 2V 10+2+5 | | —
'1[;]‘] 10+24/5 = 0.15627563031297760000 +

— tan e
10 44+2(¥5 -1)
2 =2 s
41l —s)ra-srs)vi10-2vs | R
L‘mr e [4-2{14¥5 )]
- DL 1
i ooty Sirr(3-s)(4-2(1+V5)

— 9

; —1 . = 1
4712 —s)ra -9 rs v 10 +2V5 [—“M”S ]

1
2 (4+2(-145 ]]E

Sinr(2-s)(4+2(-1+V5))

ds ftorl

((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan”-1 [(2sqrt(10-
25qrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan”-1
[(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)) ) *7

Input interpretation:

B o
0.1562756303129776 + — \/10-245 tan”! —
10 4-2(W5 +1)

1, ] e 2¥10+2v5
—\(10+2x}'5 fan | ———=*2 |l 7
10 44+2(v5 -1)

szm-zv’?]

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

Result:

1.611235225788400. .

[resultin radians)

1.61123522....

This result is an approximation to the value of the golden ratio 1,618033988749...
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Alternative representations:

1 4l2v10-245
0.15627563031297760000 + — 4/ 10-245 tan | —————— |+
10 4-2(¥5 +1)
1 _2v10+245 e
—tan | ————— |4/ 10+245 [7=
10 4425 <1)
1 2V 10-2v5 =
710.15627563031297760000 + — sc | —————— | 0|4/ 10-24/5 +
10 4-2(1++45)
1 ,|2v10+2+5 '
—sc | ————— |0 \lll:l+21."5
10 4+2(-1+v5)

1
[D.lSﬁE?SﬁSDSlEQ??EDDDD s \/lﬂl -2+ 5 ran'l[

12v10+245 e
——————— [ 10+245 |7=

4+2(5 -1)

2vV10-245
4-2(+5 +1)

1 ,
— tan

" 4-2(1+v5)

N 2410+2+5 ]\Iltnz\/_]

P—
1 2V 10-2+5
7 [D.1552?5ﬁ303129??50000 ks tan'l[l —]\( 10 - E'JE +

1 =
— tan™

10 4+2(-1+v5)

1
[D.lSﬁE?SﬁSDBlEQ??EDDDD - 10 \/ID -245 tan'l[

2% 10+2+5 —
! %}]\/ICHZJS ]?:

2vV10-2+5
4-2(v5 +1)

1 _
— tan

10 44 2(5 <1)
1 4| 2iv10-2+5
7(0.15627563031297760000 + — itanh™!|- 10-245 +
10 4-2[1+v’§}
1 af 20V 10+245
— itanh \/10+2\.‘
10 4+2[ 1+v5)
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Series representations:
2v10-2V5 ]
ol e B

1 |
0.15627563031297760000 + — 4/ 10-2+/5 tan”’
10 4_2(¥5 +1)

1 [@]JE]?:

tan
10 4+2(W5 -1

1.4000000000000000000 [D.?E 13781515648880000 +

arg(10 -x-2v5 )
2z

1.0000000000000000000 Exp[z'n

[V

i i 1 ks b g x.fln:u—zw.f?]
o - 1+2k1 =]
klﬂkzﬂjkz!thzkn 4-2(1+v5)
| | i
zFl[—+k1,1+k1;2+2k1;—4H——] (10-x-245)2+
2 2 Jey
arg[lD—x+2v‘€'}
1.0000000000000000000 expli . " x
i
e 1 10 +2v5
2 2 m[‘”‘”k: X2 T +—]
i e ) 4+2(-1++5)

1 1
oF1 (— eky, 1+ky: 2+2k;: —4](——]
2 2 Jeg

[1u-x+2\/§]"2] o e RS
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2 19—2\.@]
—_— . = F

1 |
[D.lSﬁE?SEBDBlEQ??EDDDD+ 0 10-2+/5 tan™’

4-2(/5 +1)
ital‘l_l w \/10+21.'5 7=
10 44+2(5 -1)

0.70000000000000000000|1.5627563031297760000 + 1.0000000000000000000

—

9—2\(? i i 1 (_EJ)(E‘HJ{ME [kE ]F1+2k2

1+2k 5
k1 =0ky=0 = 1
142 kn

[9_2\/?]*1 10-2v5 .

I 2

£

(a=g{ueyEi e [ Y BRNE

\V o sfa2[1wE)F
1.0000000000000000000 4/ 9 +2+4/ 5

A . | 12 ok [ 2 oy
5 5 ()92 Jrass (0+245)
k]_:ﬂkg:l:l 2 k]_
[ 142k
10+2v5

— 9

| 2
(4+2(-1+V5))|1+ ’1+1'5"”°;”i7
2 \ 5(4+2(-1445 |
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4_-2(v5 +1)

1 |
[D.lSﬁE?SEBDBlEQ??EDDDD+ 0 10-2+/5 tan™’

(2 1D+2J‘]J10+2J—]

44+2(v5 -1

2 1D-2J§]
—_— . o E

1

an
10

0.70000000000000000000|1.5627563031297760000 +

arg(10 -x-2 V5
1.0000000000000000000 explir 5 '
T

\/_ i 2. k11[1+2k }[ 1142 4142k;

ky =0k =0

52 ﬂQkEP%L hu-x-ngrl
1

i 142 kg

10-2+5

H—2u+J§n1+/1+Eiﬂfi§;
5 \ 5(4-2( 145 |°

arg(10 -x+2 V5

1.0000000000000000000 Exp[z T l

V=

2
o
Z [ 1}k1+k2 41+2k2 S_k‘?
1[1+2k2}
E
1 k
lFuﬁqP—] (10-x+245)"
“ b 2Ry
i 1+2 ko
10+25
| 2
(e T T a5 [T [ ARV TIVS
o 5|442(-14V5 ||

forixe Randx <0
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Integral representations:

1 2410-2+5
0.15627563031297760000 + — / 10-2+5 tan | ——m— |+
4-2(5 +1)

1 1!3 245
— tan”! : 1CI +245 |7T=
10 4+2[v“_ 1)

10939294121908432000+ [[?[ [1+~.E] 2[5+,,/E]2+
\/10 235 [[ \/_][1+~.j5] +2r\( [5+~J_} m
[m[[ ] +t7,[10-25 ][[ 5]2+r2\[m2]]

dt

2Y10-2+5
4_-2(v5 +1)

24 104245
Y TTANS 1 10+245 |7 = 1.0939294121008432000 +
44+2(¥5 -1)

—————2 -5
4+ 10-2v'5
(4-z[1495 )

1
[D.lSﬁE?SEBDSlEQ?TEDDDD + T \/ID ~2+4/5 tan™

1

an
10

2
?zr[ —s}rtl—s}r[s} 10-2v5 [l+

Jnx:w;r
~i oo+ 2072 (4-2(1+V5))

——————2 -5
4y 10425 ]

: 2
7ir(2 -s)r1-9) TPV 10+2V5 |1+ 2
2 |:4+2|:-1+u'5]]“

0x? (442(-1++4/5))
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—_—

241&-2»@]
—_— . = *E

1 53 [
0.15627563031297760000 + — J 10-2+5 tan™’ —
10 4_-2(v5 +1)

1 ,|2v10+2v5 | | =

—tan”|—— \IlD+2-~.,"5 7 = 1.0939294121908432000 +

10 44+2(v5 -1)

) 2 I"—.'_E —5
7471l s)ra-srevVi10-2v5s | 2R
Iﬁwﬂ 2 [4-2{1/5 ]
; P +

Yooty Sinl(3 -s)(4-2(1+V5))

. ————2( f =2 7
7472 —s)ra-srs v 10+2vVs (AR
2 {4+2|:-1+v'5l|]“

5mr[§ —5}[4+2[—l+‘."€}}

ds forl

(((0.2301764608269284*2P1)"8))*1/6

Input interpretation:
¥ (0.2301764608269284 - 2 )°

Result:
1.635514386305617...

2
1.63551438.... = {(2) == = 1.644934 ...

(5*1/Pi*3)(((colog(0.2301764608269284))))"6

Input interpretation:
1
(5 —3J[—ll::g[Cl.ESCI1?54508269284}}6

i

log(x) is the natural logarithm

Result:
1.61990599812454. ..

1.619905998...
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This result is a good approximation to the value of the golden ratio
1,618033988749...

Alternative representations:

(-log(0.23017646082692840000)°5  5(-log,(0.230 1?646D8269284DDDD}}6

e x

(-log(0.23017646082692840000)°5 5 Li1(0.76982353917307160000)°
]

.i"l'3 i

[—lcg[Cl.EBD 1?646082692840000}}5 5 5 (- 10g[a} lngﬂ (0.230 1?64608269284[)[)[][)}}'5
2 o 3
I o

Series representations:

s (=1 {-0.7698235391730 71600001 O
= P

[—lug[D.EBD1?545[)8259284[)[)[)()}}6 5 k

.i"I'3 .i"I'3
(—log(0.23017646082692840000)° 5

JTI_3

1 c [2 arg(0.23017646082692840000 - x)
A !;r{ 2

FiB
0 (1) (0.23017646082692840000 — x)F x* |°

> k

+log(x) -

k=1

(-log(0.23017646082692840000)°5 1

.i"I'3 a .i'T3
arg(0.23017646082692840000 - zg) 1

5 lng[z.:.}+l J[IDg[—J+lng[zu}]—
2 i g ZD
@ (-1 (0.23017646082692840000 — z0* zg* |
k

k=1

Integral representation:

0.2301 7646082622 840000 1 &
(~log(0.23017646082602840000)°5 5 (/]  dt)

.i'T3 T

3
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((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan”-1 [(2sqrt(10-
25qrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan™-1
[(2sqrt(10+2sqrt(5)))/(4+2(sqrt(5)-1)))) /128

Input interpretation:

—_—

I — 2y10-2+5
0.1562756303129776 + — 1,'.|'| 10-2 \,"5 tan ! ST—cl|
10 4-2(V5 +1)
1 | — 2y 10+2V5
= ._1|'| 104245 [tan |22 ||~ (1/128)
10 44+2(v5 -1)
tan I (x)is the inverse tangent function
Result:
0.9885890744523400512...
resultin radians)

0.98858974.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ e Vs
\E =1- N =~ 0.9991104684
-p+1 I+
143 4054\/5_3 -1 1+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

(64*34)/((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan”-1 [(2sqrt(10-
2sqrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan”-1
[(28qrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))]1)))-55

Where 34 and 55 are Fibonacci numbers
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Input interpretation:

/ 1 124 10-2+F
0.1562756303129776 + — 4/ 10-2+4/5 tan™ | ———— |+
10 4-2(V5 +1)

(64 34}};
|'— —
1 2v10+2+5
—\110+21ﬁ5 R fonh kil i Y |
10 4+2(¥5 -1)

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

Result:
0398.616552108847. .

(resultin radians)

0398.616552.... result practically equal to the rest mass of Botton eta meson 9398

Alternative representations:

(64 - 34) ’f

1 | f
0.15627563031297760000 + T \/ 10-2+/5 tan'l[

2410 +245
o \I 10+24/5 tall'l[—+]]—55 S BB

4+2(¥5 -1)

2vV10-2+45
=T
4_-2(W5 +1)

24 10-2+5

1
21?5!,-’ 0.15627563031297760000 + — sc ' =
10 4-2(14V5)

D],jm-zﬁﬁ s

1 241D+2F
—_— C —_—
10 4+2(-1+V5)

ffwe

64 34/

1 |
J, [D.1552?553G3129??5mm s \I 10-2+5 tan™

2N 10245
G,
4-2(V5 +1)

2v¥10+2v5
—\/m+2w!5 N et | RS
4+2(V5 -1)
/ 1 al. 24 10-2+/5
~55+2176 [ [0.15627563031297760000 + — tan |1, —————
/ 10 4-2(1+V5)

1
\IIO—E\E +ﬁtﬂl‘1_1

"44+2(-1+v5)

2410+2V5 ],Jllzl+2\/_]
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/

1 |
64 34) /|0.15627563031297760000 + — J 10-24y5 tan™’ —
10 4-2(v5 +1)

zwfm-zv?]
s | b

1 | 2V 10 +245
E\Ilmzﬁ TR —+H—55=

442(y5 <1)

1 2iy 10-2+5
_55+2176 / |0.15627563031297760000 + — itanh™|- —
/ 10 4-2(1+V5)

2iY10+245 ] flmzvg]
44+2(-1+v5)

1
\Im-zﬁ +ﬁztanh'1

Series representations:
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I
1 2v10-2v5

64 34) [ 0.15627563031297760000 + — \Im-zﬁ tan™t| ———— |+
/ 10 4-2(v5 +1)

—\/10+2\E tan=1| 2

i |

1D+”§H
ot it ool Bt | WS
44+2(¥5 -1

-||55.00000000000000000 | -394.0736073332338604 +

1.0000000000000000000/ 9-2+/5

l 2' 1+2k2[ _Jk 41+2h[k ]F““E [9 E‘K_]

kp=0kq=0
{ 1+2 ko

10-2+5
|
(4-2(1+v5)) 1+J1+

2
16v 10-2 5

5{4-2{14v5 |?

1.0000000000000000000+/ 9+ 24/ 5

L Z 1+2k2[ _Jk 41%2[;; ]F“‘”‘E {g”‘*',_]*l

k]_—Dk':l‘

1+2 ko

10+245 /
| P /
’1+ 164 10425

\ 5(442(-14v5 |

(4+2(-1+V5))|1

1.5627563031297760000 + 1.0000000000000000000 \/ 9-2 \('E

o e 1 1¥2 1.5k, il
5 3 g la) e s -2 5]
1=0&5=0

1+2kq

| —
16 10-2 45
(4-2(1+V5)) 1+J1+W

1.0000000000000000000 \/ 9+2+45

& aa a  m b P



/ 1 124 16-2+5
(64 - 34) [ [0.15627563031297760000 + — 4/ 10-24/5 tan | ————— [+
/ 10 4-2(V¥5 +1)

2 1D+2€§H
aath oY | YT
4+2(+5 -1)

1 -1
— 4/ 10+2+5 tan
10

—[[SS.DDDDDDDDDDDDDDDDD [— 197.03680366661693018 +

arg(10-x-2V5)

1.0000000000000000000 EXP[HT

[V

2
w @ 1 10-2+5
Z‘ 2‘ = oo o w [-1}k1+k2 x_kz T1+2k1 S — |7
o st o i) 4-2(1++5)

1 1 K
(— +k1,1+k1;2+2k1;-4][-—] (10-x-245)2+
2 2 Mo

|

arg(10-x+2V5)
2x

1.0000000000000000000 Exp[ur

SR 1
Vx 2 2 kz![1+2k1}[_1}k1*2 =

k]_:ﬂkg:l:l

T V10+2Y5 F(l ki 1+ky 242k -4
1+2k 21—+1,+1;+1;—J
as2(-1+vE) 2

2

[- l]kz (10-x+2 \.’E]‘*eﬂf

[D.?E 13781515648880000 + 1.0000000000000000000

arg{10 -x-2v5)
Exp[ur il '|]1,'x
2
L 1 10-2+5
2 X g U Ty [—]
ey e o L SRl 4-2(1++5)

1 1
oF1 (5 sk, 1+ky; 2+ 2ky; -4][-5]k2 [11:3_;.,;_2@]!:2 +
V=

10+2v5
4+2(-1++5)

arg[lD—x+2V"§}
2

- T ; ky+kg ko
2 X ez TV Tk
k]_:ﬂkg:ﬂ 2- 2 !

1 1
2Fq [— +k1:| 1+k1; 2+2k1; —4}[——]
2 2 Jey

[1D—x+2\f§]kz]] s

1.0000000000000000000 Exp[z T
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/ 1 |2V 10-2V5
(64 34) n::u.15|52?5|53u:3312@?'?:5.':1t:u::u:n+E 10-24/5 tan™' | ————— |+

4-2(V¥5 +1)

1D+2 tan”!

2 1D+2€§H
bt i B | Y
4+2(+5 -1)

/ 1 arg(10-x-2V5)
-55+ 21'?5 0.15627563031297760000 + 10 EXp|im

2m
w[l }k[mxzfﬁ]
x
k!
[[ 2y 10245 ]]
argli|-x + ——————
4-2(14¥5)
tan (x)+ 7 ' ' +
2
— —x}_k+[1—X}_k}[—x+2—\llm_21fT(
1 2 4-2(14V5 1
5’; k " 10

@ (-1f ™ (-2) (10- x+2V5 |

[ larg[llﬂl ~x+2V5)
exp|im

V=5

2 k!
k=0
argli[-x + L
i 4+2(-145 |
tan (xy+m - +
2m
{—[—1 —x* 4 —x}‘k}[—x+ %T
4+2{-1+~f 5|

i p

k=1

Ba |

for(ix e R andix l andxeRandx <0
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Integral representations:

/ 1 al2¥10-245
(64 34) [ |0.15627563031297760000 + — 4/ 10-2 45 tan | ———— |+
/ 10 4-2(v5 +1)

1 -1
— 4/ 104245 tan
10

2410 +2+5 fue
44+2(¥5 =1)

-55+ El'I’IE':f-"f [D.lSﬁE?SEBDBlEQ??EDDDD +

(37 0 5) ooy o2
B2 2o oY)

[m[[-uﬁ}znz \/m-z\n’g ]
(o5 (oo 5)7) o

E—
1 24 10-2+5
(64 34}},-’ 0.15627563031297760000 + — ,Jln:n-zw.E tan”|———— |+
10 4_-2(y5 +1)
1 | 2y 10+2+5
ot \Ilmzﬁ T i A | TN
10 44+2(W5 -1)
55 + 21?53;’ 0.15627563031297760000 +
—————3 o
1 2 2 av10-2v5
fr[——s}nl—s}r[s} 10-2v5 ly —————
j‘:’mﬂ' 2 |:4_2':1+\“l5 Tlh
~i oo+ 202 (4-2(1++5))

————32 s
\ 2 / r=
zr[—l-s}rtl-s}r[sﬁvlmzﬁ [1_,_&]

2 (442(-1495 )

207%2 (44+2(-145))

ds| for 0
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/ 1
64 34) /|0.15627563031297760000 + - \I 10-2+/5 tan™

/

21;"10—2\.“?]

— +
4-2(V5 +1)

1| 2vV10+2v5
L [or2y5 [—]]55

44+2(W5 -1)

-55 + 21?5;. 0.15627563031297760000 +

2 y-5
4“3r[ —s)ril - s)Tis)Y 10-2+5 [”“‘”5 ]

(4-2(14¥5 |]

j:wﬂ
i
~i a4y Sixr(2 -s)(4-2(1+V5))

——2 %

. R f =
47511 - 5Tl - 5)T(s) V 10+ 2V5 [—" 02V S ]

n:4+2n:-1+~.f?]]E

SIHF{E —5}[4+2[—l+‘4"€}}

d s

Now, we have that:

cost—(l +%)cos4x+(l+ % + %)msﬂx—&c

- %(cosx-cos3x+c055x —&ec),

X =6/13
P1/4*((cos(6/13)-cos(3*6/13)+cos(5*6/13)))

Input:

! (o & )-corfr &) o &)

Exact result:

o orls)-oolis)e ool
— g |cos| — |-cos| — |+ cos| —
4 13 13 13
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Decimal approximation:

0.0300562436516007595328487755340928356656353146768202475357...

0.0300562436516....

Alternate forms:
t_:t m cns[% J (1 -2 CUS(EDE
:Il- (}T CDS[%J—NCDS[EJ +HCDS[% J]

o orlgs)-oolig)) 4 memis)
—a|cos|— |-cos| — ||+ - mcos| —
4 13 13 4 13

Alternative representations:

1 5] 3«6 5 6 1 i 18
- [cus[— ] 2 cus( J + cas(— D;r =-q [cush[—] 1 cush[— J + cush[—
4 13 13 13 4 13 13 3

(ol oo e o)
— |cos| — |- cos +cos|—— ||m =
4 13 13 13

X m [cnsh[— i J - cosh[— ki, ] - cnsh[— E]]
4 13 13 13

3 (ol )-eo S5 oo )=
- |cos| — |-cos +cos|— ||lmr= -
4 13 13 13 4

Series representations:

() 4% (1- 9% + 25%) k7

i b6 36 56 o
= [cas(— J - cas( J - cas{— D;r = 2‘ '
4 13 13 13 e (2 k)!

1[ [EJ [3 5} [5 6]}
~ |cos| — |- cos +cos|— ||r =
4 13 13 13
@ rrcc:s[z—" +z.;.}[[1—63 —z.;.}k—[ﬁ —z.;.}k+[% —z.;.}k]

2 4k!

k=0
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s (ol oo ) o )
- |cos| — |-cos +cos|— ||r =
4 13 13 13

D A R

}1+2k = [

~3)

1+2.F:

@ [ 1 T
12 2 12 2
E - + £
h 4 (1+2k0 (1+2kKk) 471 +2k0

Integral representations:
i) )l )
z j (sm(lé] 351n(%]+5 sin(%}]zﬂ

sl 55 ) e
— |cos| — |-cos +cos|—— ||m =
4 13 13 13

{,—225,--:16'§'s:l+5 [1 _ f144,--:16'§'5:| + leﬁln:lﬁ';'s:l} ,.l'ﬂ_

. i
JJNH_ : ds tory =10
—i saty 245

e R RN
— |cos| — [-rcos +cos|—— ||lo =
4 13 13 13

e Sl NGLL D
§ tord
sr(: -

(ol ) )5 )
— |cos| — [-cos +cos| — ||r =
4 Ir13 13 13

12 G T
cod ) I 6 w3 1 e
13
J —— mwsin(t) + — ——||-=-msin| —————= |+
ul 4 0 _1i13 2 4 _,r
2 13 2 13 2
1 :r _Bt .ITE _12mx Bt .ITt
& 18': 12" ]+ 12 13" ]
13 0o 30 x
[E T} i 13':'13"2] 2(- 13 ':]
13 2 fﬁ
dt
9=
13 2
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1/ ((((P1/4*(((((cos(6/13)-cos(3*6/13)+cos(5%6/13))))))))))
Input:
1

; (eor 3)-confex ) e cofsx )

Exact result:
4

T [r:l::s[l—'s‘3 |- ccs[%} + ‘—"05[% ”

Decimal approximation:

33.27095732891895151670851438881489360400123069525117845205...
33.2709573289...

Alternate forms:

45&(:[1—63}

iy [1 -2 cas[ﬁ ”2

4
[_1 [f—-:Eu':l_-'IB +elBiV13) 1 (—e18iN13 _ 813y, 1 (e{30iN13 "““I:BDH'IIHHF
2 ' 2 2 -

/ s( 6 3 6 6
4/ [4;rcns (—]—4;rcc:s (—J+ncns[—} -
! 13 13 13

8 rsin [—Jcns [—J+4;rsm (—Jcns[—]+4;rsm [—Jcns(—D
13 13 13 13 13 13

Alternative representations:

1 1
i [cus[%}— cus[gl—:h cns[El—:”n B ‘—11 n[cnsh{%}— cush[% + cnsh[%”
1 1

‘—1‘ [cas[%}— cas[?'l—:} + cc:s[sl—gls}};r - :11 T [cash[—%}— cosh[— 113—3‘} + cash[— %”

1 1
! (cos(£) - cos(2-5) + cos(2E)) x N

}T[ E e L, 7 ]
wef ) we(lg)  w=l3D)

g
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Series representations:

1 4
i {cus{%} = cns{g— } + CDS{ 36 ”n N " Z 1-50 1—9"+25"‘:|Lv”'=Ir
k=0 2k'|'
1 4
3.6 o

teooE)-em5) el g ol i o o
k=0 k!

:]; {CDS{%}— CDS{E—}+CDS{ ”Ir

_1.h|.;||[6 J'r-|1+2k s 1],1.;{18 nl|1+2k b 13_1.,.,!.;':3!3 nl|1+2k

1
}TZW = 13 2 ; 13 2/ ¥ 13 27
k=0 (142 k) (1+2 k) (142 k)

Integral representations:
1

el e reol

{ 13+J‘D:l {sm{ﬁr} 351n{1E=r +551n{3':'—r”dt}

1

i{cas{%}_cos{g—}+cas{ ;}}n )

—225/(169 s)+s ‘ 1 1441169 51, 216/(169 s;]

..‘.l'_ JIN+}' ds
= a4y "‘.IIS
1 Bi

6 160 25
i{cns{ﬁ}—cas{g—h cus{—”n Vi [ish lz5=t [= ;{{E]s—zssjr:sm -

—F g4y s

! +

for 0
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30 _n

. 20 1 6 T -
_|a/ ;TJT” sinit) + [— ——} sin[w =
2 13 2 13 2

[_12m 6¢ mt [_12m 6t mt
on 181773 13t 1Y TREN,
1 30 m 30 mh
PR VPN BT T2 51
13 =2 I &
1372
drt
& _r
13 2

We note that:

1(((2+sqrt(10)))) *1/ ((((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13)))))))))

Input:
1 1

2+v10 E[cas[l—i}—cns[B 1—63}+c05[5 %”

Exact result:

4
300§

(2 + h’ﬁ}n[cns[l—";}— cns[%] + CUS[E”

Decimal approximation:

6.445015072636318478083414584744417454350813563799129227586...
6.44501507263....

Alternate forms:

45&:[%}

(2+V10)x (1 -2 cos(2)f
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2410 -4

3m [cns[l—f’g } - cas[%} + cos{% ”

4

[2 +\|-" 10 ]_{El [‘,—-:6:'_1,.'13 +¢,-:6n,.'13}+21 [_‘,—418:'1.'13 —a‘le’-"13}+ E1 [‘,—430:'3,-'13 +¢="3':'”"'13}};r

Alternative representations:

1
‘—i {n{cas{%}— cos{gl—:}+ clns{El—:m[E +v10) -

i {n{cush[% } - z:n::sh{E } + ccsh{@ m (2+v10)

13 13

1
i {n{cns{%} = cas{gl—:} + cc:si{'jl—g's”} (2+V10)

i {n{cush[—%}—cash{—%}+ cush[—%m{E +V10)

1
i {n{cns{%} & cas{ 31—361} + cas{sl—:m (2 + m} -

24 ] O S O 4
sy ) V)

Series representations:

1
i {n{cns{%}— cas{gl—;} +cas{5‘1—:m (2+V10) -

- o {%f‘{l-ghzsk]ﬂ”
2+V10)x 30, (2k)!
1

i {n{cns{%}— cns{gl—:}+cui{51—:m (2+¥10) -

cns{k?n+z|jl|“ lﬁ_g‘zlillrk_4 %_zﬂr+{%—znrl
k!

[2+u’ﬁ}nz;"=ﬂ
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1
‘—i {n{cns{%}— cos{gl—:‘}+ cns{:l—:m{E +v10) -

[ j & myl+2k j18 mil+42k ;30 ml42k
"”kle':a] 1‘113'2] '{13'2] ]
{142 k)

[2_'_@}”2:::0

Integral representations:
1

i {n{cns{%} —cas{gl—:} +ccs{51—36”}{2 +v10) -
52

(24 VI0)r(-13+ (16 sn( %) - 3 sin( 2L/ ) + 5 sin( 2 ) at)

1
i {n{ccs{%} - cos{gl—:‘} + cos{i—g?”{? + m}

¢~225/169 sh+s (1_(144/(169 5) , 216/(1695)

(2+¥10)¥x [0 e ds
1 e
‘—1‘ {n{cus{%} —ccs{gl—:‘}+ c;:s{sl—:m{E + ‘-"'ﬁ} -

tor O

(2+V10)Vr [ion _1%]51-14_29—5]5_255]&”

—i ca+y F{%—s]
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1
i {n{cns{%} = cas{gl—:} +ccs{51—36m[2 +v10) -

{ ( ]

J 12| . . 13 13 2
—4lll,- 2+ 10 |~ o Sinity + =0 - E_E sin T -
n 0 _ ¢ _30 .=
13 2 12 2
128 _6¢ mty [ 12 6¢ mt
sx_tM5 13+2]+"‘ 13 13'2]
13 30 m 30
{E "}sin 13 13*3) 2{'13"71
13 2 _i"-";g
dt
5 _r
12 2

The result 6.44501507263.... is very near to the following Fermi’s formula:

Indeed:

6.494 = 6.445015....

And:

155 *1/ (1 (((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13)))N)N))]* /10726
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Input:

1 1
1D26

55

LS I:cnsfl ]—CDQ:E i3 ]-h’.‘DE:E 16—3'”

Exact result:
11x [l&:l::s[l—'s3 } - cos[%} - cas[% ”

B0000000000000 D0DDO0D 000000

Decimal approximation:

1.6530934008380417743066826544210596160994230722511361... x 10728

1.653093400838...*1072°

Alternate forms:

11 ;rcc:s[ J'|[1 p cas[ 2 ”
20000000000000 000000000000

11 [}T |t:|::s[1—'53 j - CDS[E} + cos[% ”
S80000000000000 000000000000

B 18 30
lln[cns[ﬁj—ccs[ﬁﬂ . llfI'CDS[E}
Z20000000000000000000000000  SO0000000000000000000000000

Alternative representations:

55 55
128 = 1026

g ”':':':'5': ]-CDSI: £ s ]+C SJ: 5.5 6 Il Lq I:c-:ushﬂﬁ“ ]—c-:-shl{ ig‘lm-:-s]'n: a0 '|'|
55 55
1026 = 1026

e ':‘:‘:'5': l|-*'—"35': 31 315 ] 5': 51 315 T| c 'rl:cnshl: G ]—cnshl: 18‘ l|+cn:| 'I-u: 3':“ ]]
55 55
128 = 1026

L 1 [cod| & -coq 25 Jicad °-5 )

£

B O - |
== 15) =d13) =33

Series representations:
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- o

1026 _H 208023223876 953 125 (2 k)!
i IIIEDS{ ll—CD#‘E Is‘:|+|: 5{5 ﬁl”

. o oo eao)(§ -2 (3 -aof + (2 -aof
1028 B g‘: B0000000000000000000000 000 k!

—nﬂc-:-s{ 1-cns{3 5]«:545 E‘]]

=14k 142k 14k 30 my42k
117 b {13 2] = {13'2
11 o (142K 142k
1026 - Z B0000000000000000000000000 -

L feod & Jeod T8 heod 58] ©°

T

11 (1)1 [ij :

B0000000000000000000000000(1 + 2 k)!

}1+2k

Integral representations:
55
126

i hi§ |:r_'u:-5f| f—g]—cns{%]mns{ %'ﬂ

11x .1 BBF[SiH{E}—3SiH{IEE}+5gln{g':'r”
80000000 000 000000000 000000 o 520000000000 000000 000000 DDD

= . 11!.5_25-25[%9}5 [_1+{2_95}5_255}V'?F[5}
i a5
102'5 J—I’Nﬂf 536 E?D 912 r _1 -5
A Sl e

for 0

55

i n I:cns!: F—g]—cns{ % :|+cn:|5!: % I|'|
111f—225,-'¢16§‘5]+5 [1 _f144,-'-:1695:| +f216,-'-:1695:|'|_ \.l';

I a4y
- - ds fol [
j—mw 160000 000000 000000000000 000V s
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55

L qmquﬁ—g]ms{ 3 S hicod 0|

f-}g 11 7 sin(t) 1 (5 n}
== + .
% 80000 000000000000000000000 30 _zh13 2
2 13 2
12 st gt
llnsin[%]
"1373

- +
S0000000000000000 000000000

dt

The result
1.6530934008380417743066826544210596160994230722511361... x 10726

1.6530934...%10%° is very near to the following Fermi’s formula:

AL T /‘1 /o |\ ¢ —2¢
o= 20 [ & t‘; e e B e'zL = [bxl0
% o 1/&6- X s s TN fis
concerning:
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D-7 fazzw;.? /{W@M&MA X

And:
((((P1/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13))))))))))"1/256

Input:

I
25_?‘( E [cns[%]— ccs[S 16—3}+ cns[S lE_BD

Exact result:
35§/ n[cns[l—ﬁg}— cus{%} - cas[% ”

Decimal approximation:

0.986403109020707361875628432482561015756333670654230871995...

0.986403109020.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ eV
\/§ =1- e‘z”ﬁ =~ (0.9991104684
-p+1 H—e‘”‘g
143 ¢54\/5_3 -1 145
e—47r\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Alternate forms:

|
35{‘ ncas{%j—ncns[%hncos[%j

12Br—

r
25‘.51 [El [f—'iEIJI:I_I'IB +P-:I5I;|_|'13] 'y % [_f—ilSI]_-'lB g f-:lSJ';l_-'lB] i % [P—-:SI:IJ']_-'IB +f-;3|:u‘;|_.'13}}?r

All 256th roots of 1/4 7 (cos(6/13) - cos(18/13) + cos(30/13)):

0 ES{(I'H[CDS[I_ES | - cos(22) + cos(2))

=0.98640 (real, principal root)

|'
TN 128 a5sf [ccs[ij— CGS[E}'* ':DS[E ”
13 13 13

-r =0.98611+0.024208
vz

f
Gl mi6a 25@/ P [cas[l—ﬁg } - cas[ﬁ} .5 COS{% “

128 =0.98521 +0.04840 ;
V2

|'
31m128 agl [u::u::as[i j o CGS[E}"' ':DS[E ”
> 13 13

=0.98373+0.07256«

[
gl 7¥32 95{" T [r:l::s[l—'f"3 } - cas[%} + cos[% ”
=0.98165+0.09668 ;

Alternative representations:
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Series representations:

256

(s
}Tzsﬁ/zﬁo 169
"1 e =00

8 1 (10K 425K) ¢

(2 &)

I
o)) -

ool o)

I i
2sg ] o A5 (50 {1 =0l 35 =
k!

"q k=0
2z
‘1 6 3.6 B
256 — (CDS[ } CUS( ]+COS[—]];|- i
& 13 13
~5$—256JE e e AR el i e il
k=0 |:1+2k:|' ':1+2k.'| ':1+2k:l'

Integral representations:
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J 1 6 36 B v
256| — (ms(—]—cns[—}+cns(—]]n -
4 13 13 13
256/ ;1_3 25{/ 13 +L1_5{sin{% {ﬂ}+5 sin{m—r”,;{t
128

}— 3sin
13 s
V2

L 6 3xb 5.6
SRk [cns[—}—ccs[—}+ccs(—}]n e
4 13 13 13
£225/(169 )45 (1_144/(169 5),,216/(169 5))
o

512 .
Vo 25#_!- T o4y |

—i sa+y A

8

23."256

J L 6 3x6 5 6
Rk [ccs[—]—cns[—}+cns[—]]ﬂ o
4 13 13 13

16915/ - (25
W 25# - J"f_~=¢+r_':.225ﬂ_ 14 2 -25% | rts) -

= w+y 1__5]

2
tor O

23."256

144

for 4



v 2
i
127 G mr
267 | [13]_g L (8 | lim e
m —sinity + — — — ||-sin| —————— |+
I 0 _rnl13 2 _:W
2 13z 13 2
12n 6t mey 12w 6¢ mwt)
Eﬂ_n_ls':'lz 13t ) "1 13t )
13 30 30 m
[E—ﬂ}sin 13(-15+3) 2(-13*3)
13 = —f;ﬁf
65 _
19 .2

d

~

™17 256)

Now, we have that:

On page 374, Ramanujan announces some expressions for certain values of the exponential
function. For example, he states that

e3VB g3 (75452V2) (4)
and
e VI = 12(323+40V65 ). 3)

From the sum

we obtain:

exp(((Pi/4)*sqrt(78))) + 4sqrt(3)(75+52sqrt(2))
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Input:
exp[g *JE) +443 [?5 +532 \E]

Exact result:

443 [?5+52~E]+ RENEEE:

Decimal approximation:
2058.2182175152729343284778632541907890965333596198913718097...

2058.21821751...
Property:

4\,@ ['.?5 +52 \I"E] + Y2V 3927 g 3 transcendental number

Alternate forms:
300y 3 +2084 6 +¢l2V M2

4\/ 3 [11933 4 TEDDE] RRCNETTE

Series representations:

- _ o (-1 (-2}, (78 — 2o ) =¥
]+4Q3 [?5+52«,f2]=exp§rn Zo i [ z}kk1 zg)" g +
k=0 '

V78 &

exp[
@ (-1 (-7), B -z0) 2"

3004 20 2‘ +
k=0

k!

_1k1+ka (L1} (1) e ol o S T =KD
w (=1% [E}kl[ ZLE[E 0 (3 -z0)2 5y

208 \/EE ): L
k1 =0 k=0
R and -

kqtky!

+ {
1ot
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exp[w_f”]wﬁ[ﬁwzﬁ]:

1
[1 [ arg[?ﬁ x}] ‘” (-1 (78 - x* x [ Z}k]
exp in +

i EX
Pl k1

m[l}[S x}x""[—l

arg[S x} _ZL
300 exp( }w.,' L o +
'1r [2 x argid - x 2
208 exp 1}1’ g : ]exp[m{g—}”m'x

2

. i i @i @t e (), (),
2 kythy!
to 0
Exp[v’ﬁ ’T]+4\E[?5 +5242 )=

it ok _k
1 (1 \W2laeeT8-2N@ml 150y agma-zg @) v 1y [_z}k (78 —2Z0)" %
exp - g Z‘ P

i g
Ep

k=0

| ; 1 k[__l A k&
o (i}l_.zlalg-ﬂ—zuln:.?:r:l] Zl."z'*l."z1315'13-303."':2”]]i[ 1y E}k (3 -20) 2 ;
0

2p oy k!

1 12 |argi2—=g W2 m)]+1/2 [arg(3=zq W2 7)) 141)2 |argi2-zg (2 m)]+1/2 |argi3-zq (2 m)]
208(— %

[

1-k2

w (=1f1tk2 [—%}kl (-1}, @-20/1 3-20)2 25t 2

) 2

ky =0k =0

kqtky!

And:

55 + exp(((Pi/4)*sqrt(78))) + 4sqrt(3)(75+52sqrt(2))

Input:

55+exp[ V78)+443 (754522

Exact result:

554443 [?5+52J§]+f1-"2'~“?-"2”

Decimal approximation:
2113.218217515272934328477863254190789096533359619891371897...

2113.2182175... result very near to the rest mass of strange D meson 2112.3
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Property:
55+ 4\lq ['.?5 +52 \E] + Y2V 392 7 ¢ 3 transcendental number

Alternate forms:
55430043 +208y 6 +¢l2V3927

55 +4\/3[11033 +?aaaﬁ] RN

Series representations:

55 +exp[mﬂ]+4£[?5+52 \E]:

4

ki 1 e ok
55 +ex En 5 NE ¥ {_2}5;[?8 i +
a=y™ k!
k=0

[—1]3'c L [3—2:]3‘2"‘c
BDD\JEi [sz 0F ‘o A

7 k!

2

EDE\EZ i 3

o iy [—i}kl - 1}k2 2-20/1 3-20)2 75"

k3

kqtksy!

k]_:ﬂkﬂ:l:l
tor not ([zpeR and -

4

55 +exp[mﬂ]+4£[?5+52 \E]:

o (-1)F (78 - x)f x7* [— L

1 arg(78 - x
55+exp[:1_ nexp(ur{g—}”\'{gz T =

2
k=0
w [— l}k i3 —x}k x* [——l}k

3 -
300 Exp[zn{wﬂﬁz S

2 k!
2 = (3-x) 2
argi2 -x arg(3 -
208 Exp[j}r {g—}” Exp[j}r {E—J]ﬁ,{ X
2 2

o w (112 2 a1 (3 _xf2 xRk [_El}k [——l}k
1 2

o 2
Z 2‘ k]_‘kz‘

k]_:l'.lkz:ﬂ
forixe Randx <0
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4

55+exp[”8 ”]+4~E[?5+52\E]=55+

k 13 k _—k
1 [ 1 ]1,.'2 g (78202 M) 115 (1 4y mrg(78-20 Hi2 M) T (—1Y [_EL (78 — zn)" =g
| : 3

exp = +
4 g k!
X k=0
k{ 11 k .k
1 U2 larg@-20N2m] 113412 jarg@-zgyizm) S L) [_E}k (3-20)" 7
BDD[—] o e T'JZ = +
Z !
. k=0
1 W2 largi2-mg W2+ L2 largB3-2g W2 M 1,03 |arg2—zg 2 mI+ 12 larg@-zg Wiz m]
208 [ — P
2p

ko

R R B D T B B L
w (1) [zjkl[ (22002 (3-50)2 25

e 2 }kq
2 X 5

by ks !
ky=0ky=0 Lnond

And:
[exp(((Pi/4)*sqrt(130))) + 12(323+40sqrt(65))]

Input:
Exp[z *JE] +12(323+40 /65 )

Exact result:
12 [323 + 404 65 ] +ef2VE2m

Decimal approximation:
15491.76743836655172138137828341012317278305215849229906315...

15491.7674383...

Property:

12 [323 +40+ 65 ] + oAV B2 e transcendental number

Alternate form:
3876 + 480 65 +¢ 12V 6327
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Series representations:

V130 -
Exp[ . ”]+12[323+4ﬂ 65 | =

|

ol O T P

]] +480 v 64 i 64" [

k=0

bl X I P

] 3
38?5+exp[5rmf 129 129 [

k=0

V130 « -
Exp[ - ]+12[323+4D 65 | =

o[z}k +48CI\/_L[64}[2L

3876 + exp[; ry 129 L

k=0

V130 « -
exp|—, +12[323+4|:| 65 | =

ki 1 k_k
1 — o i—1y [_E}k (130 — =z )" =g
38?6+Exp[anv'z.;. kl;n o +
— o (-1} (-2} 65-20)" 7"
) 2 Jk
480 4/ 5o L -
k=0

From which we obtain:
144-29+1/3 * [exp(((P1/4)*sqrt(130))) + 12(323+40sqrt(65))]
Where 144 1s a Fibonacci number and 29 is a Lucas number

Input:
14429 + % [Exp[g QE'] +12(323 +40 QE]]

Exact result:
1 ' P i |
115+ [12 (323+40 Y 65 |+ 12V 512 ”]

Decimal approximation:
5278.922479455517240460459427803374390927684052830766354383 ..

5278.9224....result very near to the rest mass of B meson 5279.15
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Property:
]_ | i (i
115 + 5 [12 [323 +40 4/ 65 ] ppta ¥ o2 ’T] is a transcendental number

Alternate forms:
L. spridEera
1407 + 160+ 65 + 5 P2V 652 1

[‘4221 +480 B +¢ 112 ‘a.'l B5,2 ;r]

L |

1 ==  saden
115 + 2 [33?5 +480 4/ 65 + 12V 5512 *T]

Series representations:

1 7 V130 \
14429+ - |exp| — +12[323+4D 65 )| =

1 O - Bl
5[4221+exp[5rn4129 > 129 [;]]msu 54&;54 [i]

k=0

my 130

1 :
14—4—29+5[Exp[ ]+12[323+4n:| 65 J]—

: 4221 +ex Efr\," 120 im
’ ; q k=0 ki k!

wmﬁ;ieéuﬁw

1 x V130 -
144 -29 +  |exp| — +12[323+4D 65 || =

1 S 1 .“l"_ il =13 [—é}k[13ﬂ—zn}kzak
+ EXp E}T Zn L ! +

k=0
PRI dily | off (5 (Y, S z.ﬁk
480z Y. | 2}“k1 for
k=0 E

We have also:

(64*32+64*16+64*3)+29+4((([exp(((P1/4)*sqrt(78))) + 4sqrt(3)(75+52sqrt(2))] +
[exp(((Pi/4)*sqrt(130))) + 12(323+40sqrt(65))])))

Where 29 and 4 are Lucas numbers

Input:
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6432 +64.16+64-3)+20+

4[[Exp[4\‘l_]+4\'{_[?5+52m/_]] [exp[ @]+12[323+40~JE]]]

Exact result:

3293+4[4sf_[?5+52\('_]+12[323+4DJ_] REAE “wl-"z‘f?f“]

Decimal approximation:
73492.94262352729862283942458665725584751834207244876174019...

73492.94262...

Alternate forms:
18797 + 1200y 3 + 832y 6 + 1920+ 65 + 412V 3927 L 4 12V 652 x

1200 3 +832 6 +1920V 65 +4W2VIZ N L 4 U2N 2R 18797

I
3203 +4 (4969 + ’ 3 [323 033 + 60004 195 +520 \/30 [84?+ 16+ 195 ]] -

—

232 | L2652 n
& + £

Series representations:

”]+4£[?5+52\E]]+

]+ 12{323 +40+/ 65 ]]] =

64 32+64 16+64 3)+29+4 [[Exp[
[ [‘u’ 130
exp

1 @ (-1 (-] (78-20) 75"
18797 + dexp :tfr Zn k%‘j P

o (-1F (-], (130 -20)" %"
k!

-+

+

4 exp

— Ty En
4

k=0
@ 240 (-1 (- 2) Vzo (5(3-2z0) +8(65 -20)") 25"

k!

+

k=0
e k]_ oo R 1 = 1 s kl i kE 17"z
w =1 [ }kl [ }k-:. (2-20) 1 i(3-2p)2 g5

p Ji gl 2 2 Jkes

k]_:ﬂkﬂ:l:l

for not ((zpeR and -
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V78
(64 32464 16+64 3}+29+4[[Exp[ ) ”]+4133[?5+52ﬁ£2]]+
V130 x
exp +12[323+4|:| 55] =
4
1

w (-1 (78 —x) x7* {_E}k]
;

arg(ve - x}” N{: Z -

1
18 ?9?+4exp[:t ;rexp[ur{ -

k=0
k k ki 1
1 arg130 -x) |y — & D1 AS0-x X (- ) ) g
4exp[£—1:rexp[rﬂT” x 2 k1 +Z_!24D
— k=0
arg(3 -x arg(65 —x
C1F X [5 3 - xf Exp[”r{ EE ) }+ 8 (65 - x" exp[z;r [gz—}m
T T

1 arg(2 — x argi3 - x
[_—] Vx +832 exp[m{g—}”exp[rﬂ—g }”
2 ) 2 2
itk (2 a1 (3 _xf2 xR (1) (L1
w (=17 (2 —x)1 (3 -2 x [ Z}kl[ 2}.!-:2

ERIP)

ke =0 k=0
forixeRandx <0
64 32+64.16+64 - 31+29+
V78 V130
4[[&1{1::[ 5 ”]+4ﬁ[?5+52 \E]]Jr[exp[ ”]+12[323 +40 v/ 65 ]]]:

L% [ i ]1"2 s (78-20¥ 2] 172 14arg(78-zo N2 )

18797 + 4 exp o
4 I

w (-1 [‘i}k (78 — Zo)* z5*

k!

k=0
ki 1 e alo
(-1} {—z}k[IBD z0) 55

B
L/2{1+4|arg{130—zn {2 i) Z
k!

]

k=0

i i 240 (- 1}-5: [_ l] zl,n'Z—k [5 g }F: (i]l.l'z larg(3—=n Wi m] zl."Z |argi3-zq (2 )] y
k! 20 B Zg 0

=0
1 W2 larglB5-2g W2 M0 150 g(65-zp yi2 1)
Zg 3

B (65 -z }k [—
=y
1 VW2 lagi2-mg Y2 m+ L2 |argB3-2g M2 M 1912 |argiz—zg W@ mI+ 12 largi3 -z W2 m)]
832[— P
2p

1 [ 1 Jl,-'z [arg{130-zn W2 m]
-

by

]+4exp

+

_1yk1+ka (L1 ;L ekl (3 _ k2 o K12
o =17 {z}kl[ 2}5:2[2 20l (3 -z0)"2 2

5 5

ke =0ko=0

Thence, we obtain the following mathematical connection:
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<3293 +4avs (7545212 ) +12(323 4 40V 65 ) 4 12V 7y 12V ]> =73492.94262=

(13 N exp Ud‘& (—ﬁP,DPE)} | Bp)ns N
= —3927 + 2 _

\ ‘[[dX“]exp{‘/dG(—ﬁDX“DQX“)}|X“,X?':l]>ﬂ5/
\

13 50 50
-3927 + 2 "’u'l 2. 2983717437 1077 +2.0823329825883 10

=73490.8437525.... =

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

1 1
~0.000029211892 [- J
= 0.0003644621 | 0.0005946833) 0.00183393

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

( 121{_8: exp (— () ) ls;—i};“_‘—’ B () a-iT e < )/

4 \ar —2r —rpr —ry -t
< H {(%Tg}‘)g (log T) (log X)) + (e2” (log Ty + &3"hy (log Ty™") T 1}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.
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Now, we have that:

k:L'__“ :li,Tl'L
':»K“"" :/é?r W/ﬂz/xdx
3

4SS
e w—w I1=3x +3x* - -:’? =
<] 3 it W 3 ‘
X w391+3 / -?0/ o
i S Y K (o)
: 28~ 45436,
N+ -
7“‘- /(’-%) ol x =
3;?
3n
4_"/} (!—2?1'—;/0?
; Tl e
- 4T
4 (39:1«; In+2 e 2 (147 1)
G a5+ A 5 0 Ve
e (me1 )(3m+2) (311+3)
+ (3%:/(3"“)[3%*})
We analyze:

K o
B e /(f-x) Yoot
K, z

s -—————

(39”:/[3"”2) (391 r})
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For n =2, we obtain:
(8P1) / ((((3*2+1)(3*2+2)(3*3+3))))
Input:

B
(32+13=2+2(3-3+3)

Result:

i

84

Decimal approximation:
0.037399912542735633791221945039041701002347254754465545487...

0.0373999125427....

Property:

8_4 I1s a transcendental number

Alternative representations:
8 1440°
3-2+1)(3-2+2)(3-3+3) 672

87 8 logi-1)
=-—ilo
3-2+1)(3-2+2)(3-3+3) 672 B

8 g8 =1
= — o5 (=1}
(3-2+13(3-2+(3+-3+F 672

Series representations:

B 1 i
3x2+1D3=2+H3=3+FH 21 7

8 o (-1F 1195712k (5142k _ 4 239142k)

3-2+1)(3-2+2)(3 3+3‘:m 21(1+2k)

Ba 1 a5t Ljk 1 2 1
i e ia)
(32413 2+2)3 - 3+3) 84k=l:| 40 \1+2k 1+4k 3+4k
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Integral representations:

8 1 ™ 2
=—J v1-£* 4t
(3-2+103 2+203 3+3 21 .
8xr 1 1
=—J dt
(3 2+103 2+203 3+3 42 .a

V1-t2

Eﬂ' l J'\.‘-J 1 It
3-x2+1)(3x2+2)(3-3+3) 42.Jy 1482 "

And for the previous Ramanujan formula

cost—(l+%)cosdx+(l +%+%)cmﬁx—&c

- %(cos;r —cos3x+cosSx —&c),

Forn=0.45418 = 5/11 we obtain
Pi/4*((c0s(0.45418)-cos(3*0.45418)+cos(5*0.45418)))

Input:
g (cos(0.45418) - cos(3 - 0.45418) + cosi5 « 0.45418))

Result:
0.037361304485236103253372193064995066345212530662528057648. ..

0.0373613044852....

Rational approximation:
4374

117073

Alternative representations:

1
:1_ (cos(0.45418) — cos(3 - 0.45418) + cos(5  0.45418) 7 =

1
i micoshi0.45418 i) — cosh(1.36254 i) + cosh(2.27009 i)
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1
— (cos(0.45418) - cos(3 -~ 0.45418) + cos(5>  0.45418) 7 =

1 1 1 1
4 ”[secm.454ls} " sec(1.36254) SEC[E.E?UQJ

1
2 (cos(0.45418) — cos(3 - 0.45418) + cos(5 - 0.45418) 7 =

1
3 m(coshi{-0.45418 ) — cosh(-1.36254 1) + cosh(-2.2700 1))

Series representations:

1
f-_l- (cos(0.45418) — cos(3 - 0.45418) + cos(5  0.45418) 7 =

o [_1}k f—l.S?SEZk [1 _fZ.l‘;‘?ZZk +f3.21888k}ﬂ_

2‘ 4 (2 k)!

k=0

1
7 (€05(0.45418) — cos(3 - 0.45418) + cos(5 - 0.45418) r =
o ncas[‘;—” + %) ((0.45418 - z9)* - (1.36254 - 2" +(2.2709 -z, )

2 e

k=0

1
-’-_1- (cosi0.45418) — cosi3 - 0.45418) + cos(5  0.45418))r =

w (-1F (045418 - 1) 4 (136254 - 1)™*" - (2.2709 - 1)) x
k%‘,:, 41 +2k)

Integral representations:

1
:1_ (cos(0.45418) - cos(3 - 0.45418) +cos(5 04541837 =

"1
0.25x +J m(-0.113545s5in(0.45418 t) +
o
0.340635sin(1.36254 t) - 0.567725 sin(2.27009 t)) 4t

1
2 cos(0.45418) — cos(3 - 0.45418) + cos(> - 0.45418) 7 =

-1.B0425 545 [ED'SISEW"IS _ P1.34CISZ_-'5 +.|F1'?5338"I£} 1"'}1’

j‘f\uﬂf‘
ds fory
=i po4y Bivs

1
:]_ (cosi0.45418) - cos(3 - 0.45418) + cos(5  0.45418) 7 =

“i w04y f—CI.2540585 [—l +f1'021655 _f3.218885}r[5}1aﬂ_
e _ JS ;'..| ]

Lmr 8ir(>-s)
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1
:]_ (cosi0.45418) - cos(3 - 0.45418) + cos(5 - 0.45418)x =

fz.z?u.o 1 r(-1.81672 +t)-0.90836 t}
Jr 45418 +x —4.5418 + 1 ¢

(1.13545 - 0.25 my sinit) + (-0.68127 + 0.25 m)
, [}T (0.825118 — 3.63344 t) + n° (-0.90836 + t) + 2.47535 t]] i
sin a

T [[D.EE?DQ -0.25m sin[

(-4.5418 +m) (-0.90836 + m)

Or:
Pi/4*((cos(5/11)-cos(3*5/11)+cos(5*5/11)))

Input:

ol )t )

Fllxact regult: . e
a7 (oo 53)-eod{55) ool 53)

Decimal approximation:
0.036981193275882485818809620579675010044251744554803733743...

0.03698119327...

Al‘lternaSte forms: 0

:1 m cns[ﬁ J (1 -2 cns[ﬁn

:ll- [}T CGS[%]—NCDS[%J +}TCDS[§ D

i {eo{ii)- o) 3 meo(5)
— m|cos| — |-cos| — ||+ =~ mcos| —
4 11 11 4 11

Alternative representations:

1 5 3x5 5x5 1 5i 15 251
- [cas[— ] - cas( J + cas[— D;r = - (cash[—} = ccsh(— J + cush[—n
4 11 11 11 4 11 11 11

2 o) (5 ) <57

— |cos| — |- cos +cos|— ||r =

4 11 11 11

1 > 15 25
= [cnsh[— 2t J - cash[— = ] - cnsh[— —IJ]
4 11 11 1
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1, (5 3.5 5.5y 1 [ 1
= [CCIS[_ J = CDS[ J + CDS[_ JJ}T ==, = :
Y b U 11 11 4" sec(2) " seq(Z)  sec(Z)

Series representations:
(2 (1-9* +25%) etk

1 5 3.5 5 5 |
R [CDS[—]— CDS[—] +CDS[— ]}}T = 2‘
4 11 11 11 s 4(2k)!

1. (5 3.5 5x5
e [CDS(_J—CUS( }'I‘CUS(_]]}T:
2 11 11

o, meos( " +30) (3 -2o) -(3 - o) +(37 -0

2. 4k!

k=0
1 5 3 x5 5x5
s [CDS(—J—CDS[ J+ CUS(— Dﬂ' =
4 11 11 11
1k f 5 myle2k 14k 725 mol+2k 1+ f15 myl+2k
wly (el =3) =3 St vt ) B
& 3" (1+2k)! ¥ (1+2k)! P 4(1+2k)

Integral representations:
(ol o5 ol )

kY
m 1 5 . (5t ¢15¢ . (25¢
—+j ——n(51n(—J—35111[—]+5sm(—}]dt
4 Jo 44 11 11 11

2 e o5 ) +eo(357)

— |CO8| — [— COS + COS| — ||m =

4 11 .11 11 j .
f—625_n:484 5145 [1 _ 1FlEIEI_n:lle:l +f15|:|_--:1215]} ‘u"';

J‘Iwﬁr I ] d :
— j ||| L)
i ou+y 8vVs

1[ (SJ [3 SJ (5 SD

— |CO8| — [— CO8 + CO5| — ||m =

4 11 11 12% E

1L1 3425 [ 231 5Yaf
J‘Imﬂ’[szs 2 [ 1+[9} 25} = F[s}{“ £ n

- —
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3 (o )-oo 57 eeol 57
— |cos| — [-rcos +cos|— ||m =
4 11 ll] 11

20 1 1

"
1=
—
—

[+

11 2

. . _lor _ St mt
. T . 11 11 2
—4;r5111[t}+ E_E[ll_EJ —4;r5111[ 5 . a ]+

We note that the two results 0.0373999125427.... and 0.0373613044852

near. Furthermore:
((((BP1) / ((((3*2+1)(3*2+2)(3*3+3)))))))"1/256

Input:
I

8
EEG'
‘lu[3 2+DEB=2+H(3=3+3

Exact result:

—

|
25:5||' i
y 21

128—

v 2

Decimal approximation:

0.987245756622518632808083325424064734072583221117935454100...

0.9872457566225...

Property:

161
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i1s a transcendental number

All 256th roots of n/84:
ws:sl £°
21

o8 =0.987246 (real principal root)
V2

| i
Es‘i(i f-:ur;l_-lzs

=0.986948 +0.024228 ;

=0.984571+0.07263 s

=0.082402 + 0.09677 :

Alternative representations:
|

255’ 8 _ 256 1440 =
\,‘[3 2+13:2+H(3:3+3) 672
| 8 8

256( 2 - 256\/- — ilog(-1)
‘-4[3 2+ D3 =2+23 -3+ 672

’l Br \/

256 = —cos (-1}
"q[3 2+ 13 2+2)(3 3+3} 672

Series representations:
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8

——

35{1 Foo -1
k=0 142

".4[3 2+1){3+2+(3=3+3)

8

\4[3 2+13 2+203 - 3+3)

8

o
14k 1105-1-2k (142K 142k
256/ 5o -1y ¥ 1195 |5 454 239 42K)
k=0 142k
256
v2l

|
256) yo [_lr[ Lo ggen 1
\Izkﬂi' ) \nak TR T 3+4k}

".4[3 2+1){3+2+(3=3+3)

Integral representations:

8

\4[3 2+03 2+203-3+3)

8

"1[3 2+)(32+2(3:3+3)

8xr

And:

\ 32+ 1)(3:2+2)(3+3+3) B

((((P1/4*((c0s(0.45418)-cos(3*0.45418)+cos(5%0.45418)))))))*1/256

Input:

f

Result:

35{‘ E (cos(0.45418) — cos(3 « 0.45418) + cos(> » 0.45418))

0.987241773569774071127901758550086003748276054428144565796. ..

0.9872417735697.....
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Thence, we obtain the following mathematical connection:

/ |I B
256|

Y 3x2+13x2+2)3 3+3})=0.9872457566225...=>

[
35{,3 icos(0.45418) — cos(3 -« 0.45418) + cos(5 -~ 0.45418)

= =0.9872417735697.....

0.9872457566225 = 0.9872417735697..... results also very near to
the value of the following Rogers-Ramanujan continued fraction:

e_% e ™
JE =1- R = (.9991104684
5 54 ol 1+7
1+3\ o \/5_3—1 14—
e—47r~/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Now:
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4Pi/3 + (4Pir2)/45

Input:
.. ol

4o -+ — [4II' }
3 45

Result:
4x 4n

e
3 45

Decimal approximation:
5.066088373772111750735479266583883946512999146477100261425...

5.066088373...

Property:
4x 4

? + E is a transcendental number

Alternate form:

4
— ({15 +a)
45

Alternative representations:

4r 4x° 4

oy _gApcy — (1B

3 45 45

4r 428 4 :
— +— = — 0% [—ll+—cns -1y
3 45 3 45

4 4r 41[1\&4[1[1}}
—+— =-_ilp T o

3 Tag T3 tREHT R

Series representations:
47 4% 4x 8 21

R T T T
k=1k

Ax 4rx2 4n 16 & 1

DI R o
2
3 45 3 lSk:lk

475 4x° 4}1’

32
R
3 45 45 Jj[1+2m
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Integral representations:

4; %.—i—gu V¥ 1-¢2 :!t}[15+4[ 'u'l'?dtJ

4

_+____

3

][15+2 dt]
@ y1-¢2

45 4;12 8 /o 1
Ry A E U Jt][15+2 f iuJ
3 45 45 Vo 1442 1+£2

And:
(((4Pi/3 + (4Pi"2)/45)))3+5

Input:

-;l'r 3
[4 —+—[4fr ] +5
3 45 :

Result:
[4;r 4;12]3
it

3 45

Decimal approximation:
135.0224317825415255515361914289691258146464964409024574509...

135.02243178.... result very near to the rest mass of Pion meson 134.9766

Property:
4r 4ry
+|— + — | isartranscendental number
3 45

Alternate forms:
216000 7° +43200 7% + 2880 7" + 64 1® + 455625

91125

G410 G4xt 645 54}T6
27 © 135 & 2025 @ 91125

-+

Alternative representations:
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(4r  4x® 4 2 Y

— +— +5:5+[24Dc+—[18':'c1']

3 45 45

(Anr 42V 4  24:(2)

o P +5:5+[—+ ]

3 45 3 45

(4r 42V 4 Al a Y
—_ y— +5=5+[—cns (1) Cok [-l?]
3 45 3 45

Series representations:

4r 47 4r 8 &1V
— +— | +5=5+|—+ — —
3 " 45 3

Integral representations:

4r 4%
—+—— | +3=
3 45

iz a 1
[ﬁ+32j54~,f-[—1+m .:It] [20+ﬁ+3254d-[—1+m dt]

800D

3

5+

3 T a5 ~ 91125
o0 1

[455525+1?230DDU J +6912EJDU ] +
Jo 1+t2 9 1+t2

o l
gzmau .u} +4095U ]
o 1+#2 o 1+#2

[4;r 4;r2]3 1

4r 4% 1
[ ]+5

3 45

oo SINUE) 3 wsin(ty oyt
455525+l?EEDDDU ; Jt} +691200 U ; dt} +
0 i

o STt 5 w sinit) P
92160 U‘” }Irt] +4|:|95U ) .-n} ]
¥} t Jo t
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4Pir2/45 * 1/((4Pi)/3) =
= 4Pi"2/45 * 3/((4Pi))

Input:
3

45 4n

Result:

o

15
Decimal approximation:
0.209439510239319549230842892218633525613144626625007054731...
0.209439510239....

Property:

T I1s a transcendental number

Alternative representations:
@x3r®  12(180°°
4m45  45(720%)

4 A 12 cos~1(-1)°
(4m45  45(4cos (-1

@4 3 12(-ilog(-1p?
4m45  45(-4ilogi-1)

Series representations:

@ 3?4 & (-1F

4md45 15 &~ 1+2k
k=0

4 32 @ 41956 52K -5 23977K)

(¢ my 45 = 179251 +2 k)
@ 3 1 [ le[ 1 2 1 J
4m4s 15 2\ 4 1+2k  1+4k  3+4k

Integral representations:
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@ et 4 1
=— [ Y1-8 at
4ma5 15 Jo

@ 32 2 M1 1
—[ dt

@m45 15 Jg Ji e

4. B2 2 [ 1

@ma5 150 14+¢2

dt

This result

™ 3
45 4nx

0.209439510239319549230842802218633525613144626625007054731...

1s very near to the previous Ramanujan expression:

——————————

zw’m-zvﬁ]
I TEE— e

1 | =
0.1562756303129776 + — \H 10-2+/5 tan™’ —
10 4_2(v5 +1)

2V 10+2+v5

1 —
—\10+2y5 tan”! —
10 44+2(¥5 -1)

0.2301764608269284. ..

(resultin radians)

Furthermore, we obtain:

(((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan”-1 [(2sqrt(10-

25qrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan”-1
[(2sqrt(10+2sqrt(5))/((4+2(sqrt(5)-D)])))) 1/128

Input interpretation:

1 | e
[5.1552?55303129??5 e "/ 10-2+/5 tan'l[

2v10+2v5
—_ = A[l,"lZS}
44+2(V5 -1)

2410-2+5
ra——
4-2(W5 +1)

1 | e 1
[E '\'I 10+2+4/5 ]tan
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1 J ; ]
tan  (x) is the inverse tangent function

Result:
0.9885807445323400512...
(resultin radians)

0.9885897445234.....

And:
((((4Pi72/45 * 3/((4Pi))))"1/128

Input:

Exact result:

1'?3'|?
W 15

Decimal approximation:
0.987860841377183814071620011690442378654802904475647523726...

0.987860841377....

Property:

|
128 7 I1s a transcendental number

All 128th roots of @/15:

lz'illl % ¢ ~0.987861 (real, principal root)
1TV 0 086671 +0.048472
™32 . 0.083104 +0.00683 ;

128) L 3imI64 1 977160 4 0.14405 ;
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ael T limy16
1.{‘ — ¢ =0.968879 +0.19272;
15

Alternative representations:

’[4 3 JlE[lED bt
128 — =128

(4m45 “q 45(720°)
5 [4 3}}1’2 72 2(2)
(4 ) 45 xq 45 (4 )
ol T4 3};12 -1
S E— 28
(4 ) 45 "q 45 (4 cos (-1))

Series representations:

F . mem e '5‘{(_113 J‘k
J@ 32 \Izk
\ @m45 1287e

\/ 4 (-1 119571-2% (5142 k_4 . z351+2 k)
4 3}fr2 Zig~ P

'q i4 )45 1287

. 128w [ 1 1 2 !
J 4 3y Eki'[ 4r[1+2k T Ak | 3aak
\ 4m45 1287

Integral representations:

——
| @ 4 3 H (2 [ e 1
1ﬂs|J dat
0 1+t

(@mas5 15 \
[4 3}}1‘2 18] 2 J
(4 1) 45 128I
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Thence, the following mathematical connection:

2410-2+5
4-2(¥5 +1)

2y 10+2v5
— || 7117128
44+2(V5 -1)

\ )

s 4”\‘:0.987860841377.“.

.

0.9885897445234... = 0.987860841377.... results also very near
to the value of the following Rogers-Ramanujan continued fraction:

1
/[0.1562755303129'?'?6 *10 \/10 ~2+{5 tan™!

1 —
[E \f 10+2+/5 ]tan'l

=0.9885897445234.....=>

e_% e ™
\/g =1- e‘z”‘/g = (0.9991104684
-p+1 1+—e‘3”ﬁ
143 (p54\/5_3 -1 oS
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢
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