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Abstract

In this paper we have described and analyzed some Ramanujan equations and
various formulas of Quantum Theory of Fields. Furthermore, we have obtained
mathematical connections with ¢, {(2), and some parameters of Particle Physics.
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We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation



From:

The Quantum Theory of Fields - Volume III - Supersymmetry

Steven Weinberg

University of Texas at Austin - Steven Weinberg 2000 - First published 2000
Printed in the United States of America

From (page 89)

To distinguish a chiral superfield X(x,0) from the general superfield
S(x,0) of the previous section, we will use A, B, F, G, and y for its
components, instead of C, M, N, Z, and w. By using Egs. (26.3.1)
(26.3.2), and (26,3.8) in Eq, (26.2.10), we find the form of a general chiral

superfield to be
X(x,0) = A(x)— (9 tp{x)) 4 %(9 9) F(x) — %(9 75 0)G(x)
45 (B7570)8B(x) + 5 (B 0) (Brs o)

—% (9 Vs e) *0A(x). (26.3.9)

(We could just as well have taken C = —B, o =9, M = —F, N = —G,
and Z = A. We make the identifications (26.3.8) because, as we see here,
for a scalar superfield they are consistent with the usual convention that

A and F are scalars while B and G are pseudoscalars.)



The chiral superficld (26.3.9) may be further decomposed, as

1 s
X(x,0) = 7 [tl)(:c, 0) + d(x, 9)] : (26.3.10)
where
0(x,0) = o) — VA(Iyu()) + #09(0 (52) 0) + 5 (Brsn,0) 0
I ope v 1 2 X
ﬂﬁ(ayse) (8 fp(x)) - g(éyse) Op(x), (26.3.11)
bx,0) = 30— V2(Bor)) + F (0 (52 0) — 3 (0157,0) 2B (x)
+%(§y53) (i—i awg(x)) - %(9}'59 Od(x), (26.3.12)
with component fields defined by
_A+iB _ {14+ _F—iG
=227 = (= )w, F=r (26313)
. _A—iB _(1=ys - _F+iG
=22 e (‘”2_)"’ FeTr 06314

with A, B, and C running over the values 1,2,3, C, M, N, V, and D are real

for: A=1, B=2, F=3, G=5, ys=1,-1
C=A, o=—iysyp, M=G, N=-F, Z=B.

Y (x) is an arbitrary Majorana field, ¢ =8

[1 0
i}’ﬁ — 0 _1 3
Input:
s 2a)
g -1
Determinant:

-1

Inverse:

[0 21



Characteristic polynomial:
-1

Eigenvalues:
A =-1

Ay =1

Eigenvectors:
v =1(0, 1)

vy, =1, 0}

Condition number:
1

(We could just as well have taken C = —B, o =9, M = —F, N = —G,
and Z = A. We make the identifications (26.3.8) because, as we see here,
for a scalar superfield they are consistent with the usual convention that
A and F are scalars while B and G are pseudoscalars.)

It

A+iB 1 i
g 2T (""’s)w, P . (263.13)

ﬁ E) YL )

oL wﬂg(l_‘z_”i)w, F=F1C (26314

For: A=1, B=2, F=3, G=5, ys=1,-1; Y =8; 0=-1/(sqrt2)
(1+21)/(sqrt2); (1+1)/2*8; (3-51)/(sqrt2); (1-21)/(sqrt2); (1+1)/2*8;

(3+51)/(sqrt2)

we obtain:

Polar coordinates:
r=1.58114 (rad , B= ﬁ34349c

1.58114 (1-21)/(sqrt2) ; (1+21)/(sqrt2)
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Polar coordinates:
r=4.12311 (rad , #=-59.0362"

412311 (3-50)/(sqrt2) ; (3+50)/(sqrt2)

((1+1)/2)*8 =38

Input:
1+1
2
Result:
8
8
Now:
0x,0) = 6() — v2(Bpr () + £ (0 (2522) 8) + 5 (Bysn,) p0)
-% (By58) (8 fwr(x)) - %(9?59)2%(36) , (263.11)

1.58114-sqrt2(8*(-i/(sqrt2)))+4.123 1 1((-i/(sqrt2))2)+1/2((-i/(sqrt2))"2)*1.58114-
1/(sqrt2)* ((-i/(sqrt2)) 2)*(((-i/(sqrt2)))*8)-1/8((-i/(sqrt2))4)*1.58114

Input interpretation:

1581144 2 [3 [-L_]

+4.12311 -L_]z +
V2

V2

1 i 1 i i 1 i T

= |sm—= 158114 - — |-— —— B+ - |-— (-1.58114)

21 42 v 2 v 2 v 2 Bl 2

iisthe imaginary unit

Result:
-0.925111... +

B i
Polar coordinates:

6.0709



Bx,0) = 39— VE(wr() + F (8 (7522 0) - 5 (Br50,6)d00)

1 /- = 1 I
+75 (By50) (8 #vr(x) — 5 (By56) '0d(x), (26.3.12)
A=1, B=2,F=3, G=5, ys= ; Y=28; 0=-1/(sqrt2)

1,581 14-sqrt2(8*(-i/(sqrt2)))+4.12311((-i/(sqrt2))*2)-1/2((-
i/(sqrt2))"2)* 1.58 1 14+1/(sqrt2)*((-i/(sqrt2)) 2 (((-i/(sqrt2)))*8)-1/8((((-
i/(sqrt2))°4)*1.58114

Input interpretation:
1.58114—*.;"? [3[ : ]]+4123ll[——_]2
V2 v 2
1 i 1 i
= == (- 158114l+: - —: Bl+ = [-— i—1.58114)
2% 42 vz V2 81 2
iizthe imaginary unit

Result:

-0.134541... +
10

Polar coordinates:
r = 10.0009 radius), #=90.7708% (an;
10.0009

Now, from

X(x,6) - JLE (@<, 0) + &(x,0)] ,

We obtain:

1/(sqrt2) [6.0709+10.0009]

Input interpretation:

1
— (6.0709 + 10.0009)
v 2



Result:
11.36447876587395450266540041887671278057802622334161702124 .

11.3644787658...

That 1s about:
((1/(sqrt2))) [6+10]
16/(sqrt2)

Input:
16

v2

Result:
8 !.,"'E

Decimal approximation:
11.31370849898476039041350979367758462855737500301558458541 ..

11.3137084...

From the two previous expression, we obtain:
1/7((1/(sqrt2))) [6.0709+10.0009]

Input interpretation:

1 1
-« — (6.0709 + 10.0009)
V2

Result:
1.623496966553422071809355774125244684225432317620231003034. ..

1.62349696655...



and:

1/7((16/(sqrt2)))

((16/(7(sqrt2))))

Input:
16

Decimal approximation:
1.616244071283537198630501399096797804079625000430797797916...

1.616244071283...

From:

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

We have:
6495, = 4006~V | ...

From the following equation:

e (A ik ) . (26.4.19)

NG

@

we obtain:

exp(-Pi*sqrt22) ((1+21)/(sqrt2))

Input:

—y 1+2i

Exp[—}r !J' 22 ] I
v

iizthe imaginary unit



Exact result:

B B

V2

Decimal approximation:
2.818335231912223614666222604452967292294741046950583... x 1077 +
5.636670463824447229332445208905934584589482093901167... x 1077 ;

Property:

B I B

V2

15 a transcendental number

Polar coordinates:

r=6.30199x1077 (radius), @~ 63.4349° (angle

6.30199%107’

Alternate form:

=22 n
€ i ~ 23 n
+iy 2 e

V2

Series representations:
-1 (-3), 2220 ¥

(1+2pexpl-rVzg I,

exp(-7V22)(1+24) !
V2 N — e V(-3 220Kz
V2o Lk:ﬂ k!
tor [not R and = ()
exp(-7V22)(1+24)
V2 R 1
Ll ol v BB b il
i o | Agi2i-x) 2%
(1+2iexp ;rexp[rrﬂl oo “G k<0 ¥

=1 @-xf x'kﬂ-;—]k

i alg-:z—x]J 1",l'_ .l
EXP[}T‘Hl 2m }x k=01 k!
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exp(-xV 22 |(1+24)
V2

1 41/2 lmegl22 -z W42 )]
)

bty

En

From which:

( 1 ]—1_-'2 |arg{2-zq W2 m)]

8 AR T e
-1)2-1)2 |argi2—zg W2 m)] | / u 1) [_z}k (2-20)" 2
£ / L

[1+21}exp[

k(1) R
1/2 (1+|arg(22-2g Y2 m)]) 1) [_z]k (22 -2z0)" 29
Zo Z‘ ke

k=0

K!

k=0

1-+((((exp(-Pi*sqrt22) ((1+2i)/(sqrt2))))))*1/30-Pi/10"3

Input:
I
—y 1+2

1+30(Exp[—n1,"22] AR e

\ vz 10°

iizthe imaginary unit

Exact result:

ST e

: 605 ~ 1000

Decimal approximation:

1.617756184812901332929946656929720788442790446237912472... +
0.022924614475806975143785761520821309278026912535370017310...

Alternate forms:

[ 3
1+'5,':'J—5+21 e

a0

-1/15y 12 7 _

s

1000

1000 - Vv1+2i {u_l-'lls ‘v,'l 11/2 m

1000 80ra

11



VT (r-1000)+1000 VT 27 ¢ HB5VIV2
1000°VZ

Series representations:
Jexp[—nVEE}[1+Ef} m
1430 :

VI 10°

1 (-2), @2-20F 5

(142 i)exp|-m4f 2 —-k:l_'.l o

-1 (-L), @-=pF z5*

Ve I . k!

1000
for (not (zgeR and —es < 2z = 0)

1000 -7+ 1000
0

; 33] exp(-n¥22)(1+2i) «
+

V2 - 10°
-1 22— x (-1
aaven-confra| 2 g, SRk
1000 -7+ 1000
' A\ g(2-x -1k oxf x (-1)
ﬂp{”‘ﬂlﬂazin__””” Lo k! 2o

1000
forixeRandx <0

VT 10°
1 1 VU2 |mugi22-zn 2 m) —zn )
— (1000 - + 1000 ||(1 + 2 i) exp —n[—] B s oL U
1000 %o

. 3%] exp(-n¥22 )(1+2) &
+

i [—1}"‘{ } (22 - z.;.} Zn ][ 1 ] 12 |[arg(2-zn W2 mil
= k! Zq
1
o =] 2- z.:.} z,;,
zal,-z-l,-z[mgz—z.;.mznu]f.-' [Z { z}k ~(1/30)
k=0
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1.6177561848129013329+ 0.0229246144758069751

Input interpretation:
1.6177561848129013329 + 0.022924614475806975

iizthe imaginary unit

Result:

1.617756184812901333... +
0.022924614475806975 i

Polar coordinates:

r = 1.6179186047045934603 racdius), #=0.81186260366559408° anzl
1.6179186047045934603

But, we have that:

64g57* = 40066 ™VE 4 ...

Thence, we obtain also:

((((exp(-P1*sqrt22) ((1+21)/(sqrt2))))))1/4096

Input:
—y 1+2 r] 1
exXp| - 22 T
[ Bl =Y 23) vz | 4096
iizthe imaginary unit
Exact result:
[l oyl gVt
A0S 2048
'

Decimal approximation:
6.88070124978570218424370753040275217845395763415669... x 10711 +
1.37614024995714043684874150608055043569079152683133... x 10717

Property:

[l dl Yol
4096 2048
V2

is a transcendental number

13



Polar coordinates:
r =1.53857x107° (radius), @~ 63.4349° (angle

1.53857*107'°

Series representations:

<—1J"‘{—%]k.:22—z,:,;kzak

i1+2pexpl-nVzg I, 2

EXP[—}T 22 }[1 +21)

4096 V2 N o CIF(-L] @emgf sk
4&95@2‘::3‘ ( :Lk‘! =0l 5

for (not (zgeR and —se < zp = 0)

exp(-r ¥ 22 )(1+24)
4096 V2 -

-1/ 22-xf v -1
[1+21}exp[—n exp[rr:ﬂ[sﬂs%“‘«“?zkﬂ Cak

k!

¥ et -1
4096 exp{frﬁ[m ‘E_IJ Zk:u:u‘ S5 T ll 1

exp(-7 v 22 }(1+2p
4096 V2

=|(1+ Ez}exp[

T i ik
1 W2 largl22-20 W@ 155 4 arga-sg iz m)) (-1) {_z}k (22 -2z0)" 29
N %o Z ki

%o k=0

1 =12 |argf2-=n W2 m)|
%) ~

-1/2-1/2 |argi2-gg W2 m)] |
g

4006 L T

[ w[l}{}[?z.;.}zak]

From which:
3Pi-76*In((((((exp(-P1*sqrt22) ((1+21)/(sqrt2))))))1/4096))
Input:

sr-rotg{ ol /72 ) 220 L)

vz 4096

logix is the natural logarithm

iizthe imaginary unit

14



Exact result:
[t g
37-76log 4006 2048

V2

Decimal approximation:

1726.64451151429526128920802861424400557272805747839740403 ... -
84.1433025523508782292969749735688150453236210505088811474. ..«

Alternate forms:
3r+38 [ME x—2 lag[

I
1 z}
4096 2048]+ e

3r+764 22 r+950 log(2) - 38 log(5) - 76 i tan " }(2)

2422 »

3x-38 lng[ ~76itan '(2)

33554432

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

Alternative representations:
exp[-rV 22 )(1+24)
4096 2

3r-76log

(1+2iexp(-m w’ﬁ]]

] =3r-76 lng,.[
4096+ 2

exp(-rv22)(1+24
4096 V2

(1+2iexp(-rv22
3;r—'?610g[ +20 Exbn ]]

= 37 - 76 logia) lcgﬂ[
] 4096 V2

Series representations:
exp(-r V22 )(1+2 1}]
4096 V2 -

1 ik - —v22 x|
-—— | [-8192 +i{1+2nV2 &

3n+?ﬁi[ 3192}[ ]
k=1

3x-76 lcg[

k

15



o

|:_ _'l ~¥22n

are| L4096 2048 o
exp(-xV 22 |(1+24) V2
3r-76log : =3n-152inr -
4006 V2 2n
L BT :
i l}k 4095 " '?048 _x| x*
o vz
76 1o 76 .
Xy + L K
k=1
—ar [1+2"}—ar (%
exp(-mV 22 )(1+2p A 8lZ)
3x-76log : =3r-152in -
4096 V2 2
= k
o (5] (#2072 V27 _81925) 5t
76 logizg) + 76 S
glzip) + Z‘ &
k=1
Integral representations:
o |:_1_ _A_'| -2z
(exp(-nv22)(1+24 S 1
37— 76log : :h-?ﬁj vz - at
4096 V2 1 t
exp(-r V22 )(1+24
3r-76log il : =
4096 V2
'| A | _\.":-':- T vE
~1 4 La0o6” 2045 (s I(l+s)
i pissy vz
a4+ — ds for -1
T =i sa+4y r[l—.ﬁ}

1726.64451151429526 - 84.14330255235081

Input interpretation:
1726.644511514209526 + i - (-84.1433025523508)

iizthe imaginary unit

Result:
1726.644511514205. .. -
84.1433025523508... &

Polar coordinates:
r = 1728.69354268096222 (radius), &= -2.78994610916412° angle

1728.69354268096222
16



and:

[3Pi-76*In((((((exp(-Pi*sqrt22) ((1+21)/(sqrt2))))))1/4096))]*1/15
Input:

P

B l+2!] 1 ]
V2

[
1#3n—?6hg%ﬂp%rﬁ22] EEE

log(x) is the natural logarithm

iizthe imaginary unit

Exact result:

1 RN g
[ PR, l o va2 nm
4096 2048

15 37-76log

'Fl

Decimal approximation:

1.64378714196277015012997003470344297614035050047388444.... -
0.00533616226724595315527434999370443252660841517065036646...

Alternate forms:
f

1i||3n+38[21,"22 r-2log

I
s 1 2}
[4096 = ED4EJ+ usled

.-
13747622 7+ 950 log(2) - 38 log(S) - 76 itan™'(2)

— log(s
1\3}[3&5422%-38[-25 10g[2}+2[ el 6

+ztan_H2qJ

17



All 15th roots of 3 - 76 log(((1/4096 + i/2048) e”(-sqrt(22) m))/sqrt(2)):

| (L + i)V (L + L) VE
ag Im(-76 log Hn 28 +|37+Re|-76 log| 20262048
\ V2 vZ

1 Lot

-1 i - 22 1
Im|-76 log| 2020 +°'3'43]t i
1 : ]

exp| — itan — =1.64379 -0.00534:
15 "I:L+ 'l ~¥22x
3ns Re[-?a log| (055" sz ]]

vz
| (L + i)V (L + L)V
ag Im(-76 log Hn g +|37+Re|-76 log| 22262048

L_* i '|! ‘JEE_rr
—7h lﬂg[ 4006 ED4E- ]]

Im

V2

;"'-;, i 'll,_u"E T
_76 log| 4096 2048

v 2
=1.50384 +0.6637 i (principal root)

| (L s i)V T
ag Im(-76 log i zzi +|3r+Re|-76log 4‘:'9'5 2':'48
\ 2

D S B ST
Im|-76 log| 4028 ik
1 ; vz

exXp E i|4r+tan

1
exp| — |2 +tan
15

-1

3x+Re

=1.1039+1.2180:

i =

=== | ~¥22
_76 103[ 3095 * 2045 ]]

vz

| [;+ BN ETE, [ Lol }P_\.'EJT
ag Im(-76 log At 2k + |37+ Re|-76 log| 0262048
\ V2 V2

1 i W EE
-76 102[ Eﬁm_s]" ]]

1 v 2
exp| Iz i 6r+tan’ — ~0.5130+1.56169

=== | ~¥22
3r+Re|l-76 lag[ 4006 " "'3'48 ]]

3x+Re

Im

vz

18



‘ [L e L}f—u‘ﬁn
a0 Im|-76 log L +
\ VT

oV
3+ RE[— 76 lag[ 4006 2':'48 ﬂ

1 e 22 5
Tm |- 76 log | 14096 '?'III4E
VI
EXp| — i 8r+tan
15 1_ :I —1"l 220
v 7o ]]

=-0.16652 +1.63534

Imiz) is the imaginary part of =

Reiz) is the real part of =

Alternative representations:

eXp(- 22 )il+2
li’Bn—?Elng[ D ML+ 1}]

(1+25exp(-m V22
15f3n—?ﬁlagr -
4096 V2 \

409642

—r¥22)(1+2
1‘3’3n—?510g[exp[ . L !}]

(1+2 ) exp(-= V22
15f3ﬂ—?5 lag[ﬂ}lﬂga .
4096 V2 \

40062

Series representations:

—r¥22)(1+2
li’Sn—?ﬁlng[Exp[ i )4 1}] -

4006 V2

k
o (- [8192+[1+2n~f— -Vazr

15/ 37+ 76 Z B1%2
k=1

k

-r¥22 )(1+2
li(Bn—?Elag[Exp[ i )+ !}] -

4096 V2
m- arg[ Lo ] —arg(zg)
Ix-76|2in e +logizg) -
2
- "[[1+21}v’5f-@”—8192z £ ok
S R ay &

™1/ 15)
k=1 €

19



exp(-m V22 )(1+2 1}]
4096 V2
arg[[l +2)V2 V22T _g102 z.;.]

[
15{ 3x-76 lug[
\

1
37x-76|logizo) + (10g(—}+ lng[z.;.}J—

2 Ffy)

e k
o (Y (a+20V2 eV -819220) g5
~(1/15)

k=1 k

Integral representations:

— (Syi)eVI
expl-r¥22 1(1+24 i (L4096 2048 1
Pl . ]=1‘;‘3fr—?ﬁj e L.
4096 V2

15 37 -76 1o

exp(-m V22 )(1+2 1}]

|
15{ Ix-76 lng[ —
\ 4096 2

I: 1 i i ]F_ﬂ'ﬁﬂ- o
[— 1 4 006 ED:,;' ] r[—.ﬂz Il +s)
38 i paty
15“ 3r+— ds I | !
R R Ir(l-s)

1.64378714196277015 - 0.00533616226724591

Input interpretation:
1.64378714196277015 + i (-0.0053361622672459)

iizthe imaginary unit
Result:

1.643787141962770... -
0.0053361622672459

Polar coordinates:
r = 1.64379580322796622 radius), &= -0.18599640727761° (angl

1.64379580322796622

T

20



From pag. (106)-(109)

The ‘F-terms’ and 'D-terms’ from which we construct the Lagrangian
density may be expressed as integrals over the superspace coordinates
8. The rules for integrals over fermionic parameters originally given
by Berezin* are derived in Section 9.5. Briefly, because the square of
any fermionic parameter vanishes, any function of a set of N fermionic
parameters &, may be expressed as

N
&)= (H tf,.) ¢ + terms with fewer & factors, (26.6.1)

n=1

and its integral over the &s is defined simply by
f EfE)=c. (26.62)

In the same way, using Eq. (26.3.11), we find that the spacetime integral of
the #-term of a general left-chiral superfield @ (again, either elementary
or composite) may be expressed as

[ &[] = % f dx [ 426, ®(x,0). (26.6.6)

The representation of the action as an integral over superspace allows
an easy derivation of the field equations in superfield form. Consider, for
instance, the action for a set of left-chiral scalar superfields ®, (which
includes as a special case the general renormalizable theory of left-chiral
superfields ®,):

I= % [ &% [K(®, ¥°)] +2Re f &x [f(@)] . (26.69)

with K an arbitrary function of ®, and ®; without derivatives, and f
an arbitrary function of ®,, also without derivatives. (The motivation

21



superspace Feynman rules in Chapter 30. We write the @, tn terms of
potential superfields S,(x,@) as

®, = 2% S, (26.6.10)

from which it follows (using Eq. (26.A.21)) that
o, =—2%8,, (26.6.11)
where 2% and 2? are abbreviations for (ZFePr) = —~(Ppr2g) and

(Diedy) = (DLDL), respectively. To see that it is always possible to
find an S, (not necessarily local) that satisfies Eq. (26.6.10), note that for

any left-chiral superfields @,

<95 O, = —1600, , (26.6.12)
so that Eq. (26.6.10) is satisfied by the solution of
— 1608, = 2} @, . (26.6.13)
K (D, D) o f(®)
2
—_— =4 26.6.1
Zr 0@, 4 G @y, { ?)
nim = 4 (_L(_}\. (26.6.16)
D} \ ad, /
%(EEEBR) == —
We have that:
®,=-16/4; Dd,=-408,
-4o0S,=?,
Thence:

29% D, = —1600,

64 0 0S,=6401/4®,=64*®,/-48S,*1/4 ®, =
64*-1/16 ®*, /S, =-64/S,; -16 ®* = -256 ;

22



® =16; ®,=-4; o=1;

(@%@%¢n> — (_ 4)* (4) * (_ 4) = 64

That is the value for any left-chiral superfield ®, . We have also:

— 1608, = D Dy, .

-16)* 1 *1=4%(-4); -16=-16

2
(91-@") =4%*(-4)=-16

We note that:

PP D 2? @,

RILER | 5 [ T L7 ) =_ 1024
And that -1024/-16 =64

From:

Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 — 372)
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Note that:

g2 = \/ (1 + V2).

Hence
Bt = JVE_upomge VB ...
64955 = 4006e~™V22 4 ...
so that
64(gos + gpt) = VP2 — 24 + 4372 ™VE o = B4{(1 + V)P + (1 = v2)"2).
Hence B
e™V22 _ 9508951.9982 . . . .

Thence:

649" = 40966 ™V 4 ...
and
64(g2% + 952Y) = ™2 24 + 4372V ... = 64{(1 + V2)2 + (1 - v2)1?}

that are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

We have that:

exp(Pi*sqrt22)-24+4372*exp(-Pi*sqrt22)+4096*exp(-Pi1*sqrt22) =
64[(1+sqrt2)*12+(1-sqrt2)*12]

exp(Pi*sqrt22)-24+4372*exp(-Pi*sqrt22)+4096*exp(-Pi*sqrt22)

Input:
exp[n\"’E] -24 + 4372 exp[—;r\@] +4096 EXp[—N\E]

Exact result:

—244 8468 R T
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Decimal approximation:
2.50892800163253885990058022789896664708540415304728664... x 10°

2508928.0016326

Property:

23 ; ¥y22x .
—24 + 8468 ¢ " t+e T is a transcendental number

Alternate form:
f—u’ FER [8458 2 241“\.-' 22 n 3 qu'zz :r]

Series representations:

Exp[n’u"’E]—24+43?2exp[—r 22 +4D'§Jﬁexp{—;rﬁq"5]=

aa 1 @
24 + 8468 exp[-nﬁ 3 a1 [ 2 ]]+ exp[mfﬁ \3 ;e [
k=0 k k=0

)

alll X T Y

—

exp[nu"’g] - 24 + 4372 Exp[—fr'oj_] + 4006 exp[—nw}' 22 ] -

—24+84I58&xp[ ’T“/_L[ 21} [ 1}] Exp[frﬁ;"ﬁl }_‘[ 21 {__J!k]

exp[;rﬂu"'E] -24 + 4372 Exp[—;r\E] +4096 Exp[—}r ﬂ.,"E] -
@ (- 1 [_El}k (32°L gn ) 5% ]
4

-24 + B468 Exp[—;r

o k!
w (-1 (-], (22 - z0) 5

Exp[frwflgl [ zrkk‘ f —
k=0 )

and:
64[(1+sqrt2)*12+(1-sqrt2)"12]

Input:

64((1 ﬂf'E]lz +(1 -«E]lz]

Result:
2508928

2508928

25



Note that:

2508928 / (64*2) =19601; 19601*2 =2508928; 2508928 /39202 = 64
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Now, we have that:

https://writings.stephenwolfram.com/2016/04/who-was-ramanujan/
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=) [ =+ _g.ﬁpzé_-_,ar_!i’_,.l‘.._,_z;.e:%.
%d"“( E)
/

e S

Lotie ng@o-wﬁv x = 0o
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From (3), we have the following expression :

(sqrt5) / (4Pi*2) * ((exp(10))) / ((20-2+(P1)))

Input:
V5 exp(l0)
472 20-2+n

Exact result:
V5 el°
475 (18 +m

Decimal approximation:
59.01091975672489935638586737896509045479449059585184515881...

59.010919756...

Alternate forms:
045

477 (1B +m

V5 19 5 10 V5 10
792 12067 1296 (18 + )

Series representations:

1
s exp(10) V4 3 47 [ 2]
exp(10) v 5 k
[2D—2+fr}[4;1’2]_ 477 (18 +m)
——
expi10} V5 exp(10) V4 gl ——
(20-2+m(4n%) 4% (18 +m)
[ =K l _
exp(10} V5 ExP[lmEjﬂi RE55=_%+_,:4 f[—z s}r[s}
@0-2+m (4n%) 82 (18 +m V7
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From which:
(sqrt5) / (4Pi*2) * ((exp(10))) / ((20-2+(P1)))+5

Input:
V5 exp(l0)
Pl TR

Exact result:
“,-'g le

TEO L
47 (18 +m

Decimal approximation:
64.01091975672489935638586737896509045479449059585184515881...

64.0109197....= 64

Alternate forms:
P 5

TS ——_
47° (18 +m)

V5 e +2072 (18 +m
47% (18 +m

V5 ¢ +3607° +205°
47 (18 +m

Series representations:

exp(10) V4 3 4 [

|

-l o

exp(10) V5
+5 =5+
(20 - 2 +m) (4 x7%) 47% (18 +m)

1.
(-2F(-
ki

|

'k

ka[—

exp(10) V5 b exp(10) V4 Er,
+ta=a+
(20 - 2 +m) {4 %) 47% (18 +m)

Il -5 l B ,
exp(10) V5 Exp[lD‘EJiJREﬂ=_%fj4 Ff—z s}ru}
+5 =5+

(20-2+m(4x®) 8x? (18 +m
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From:

FIELD THEORY. A MODERN PRIMER - Pierre Ramond - (Florida
U. and Caltech) - Jan 1, 1981 - 329 pages - Published in: Front.Phys. 51 (1981) 1-
397, Front.Phys. 74 (1989) 1-329

We have that:

1-p
e d 1 il gu
V(v)“—m 5{(3-2)(8—13( qu =i}

B l 5 Azz g m2+ Uz
_W[m -i-Ev] (—2+ln -

(3.5.21-3.5.22)

We place: m = 0.510998950 MeV; v =2.189¢+6 ; (parameters of an electron); u = 2.

The value for the Compton wavelength of the electron is 2.4263102367(11)x10"* m ,
thence: L =2.4263102367x10 '*. We obtain:

1/(64*Pi*2) [(((0.510998950"2+(2.426310e-12)1/2(2.189e+6)"2))]"2 (((-
3/2+1n(0.510998950"2+(2.426310e-12)1/2(2.189e+6)"2)/4)))

Input interpretation:

1 2 g A 612 ¢
—— [0.510998950° + 2.426310 - 10 ~(2.189 - 10
— (0.510998950° + ; (2189 107

' E E 2 -1z E 52
(-5 + ; log[0-510998950% + 2.426310 - 1072 .  (2.189 - 10°

log(x) is the natural logarithm

Result:
-0.0612733...

-0.0612733...

Or, for m= 1/72
30



1/(64*Pi”2) [((((1/(sqrt2))*2+(2.426310e-12)1/2(2.189¢+6)2))]"2 (((-
3/2+In((1/(sqrt2))"2-+(2.426310e-12)1/2(2.189e+6)"2)/4)))

Input interpretation:

1 ([ 1 1 _
—[[:]2+2.4253m 1072« - (2.189 mﬁf]z
647 42 2
3 1 1 1 .
[-—+—1ag[[—_]2+2.4253m 10712 = (2.189 m'f'f]]
2 4 VI 2

log(x) is the natural logarithm

Result:
~0.0655790. ..

-0.0655790...

Or, for m=1/42 and A=v6x 107"

1/(64*Pi”2) [((((1/(sqrt2))2+((sqrt6)*107-12) 1/2(2.189e+6)"2))]"2 (((-
3/2+In((1/(sqrt2))"2-+((sqrt6)* 10°-12)1/2(2.189e+6)"2)/4)))

Input interpretation:

1 1 ]2 6 1, 62
—||—=]| + —+=(2.189 - 10
64 |\vz) 107 2! } ]

3 1 1 6 i .
~Z+-log [—_ £ (2.189 - 105)°
2 4 V2 1012 2

logixy is the natural logarithm

Result:
-0.0665972. .

-0.0665972...

Note that:

1-10(((1/(64*Pi*2) [(((0.5109989502-+(2.426310e-12)1/2(2.189e+6)"2))]*2 (((-
3/2+1n(0.510998950/2+(2.426310e-12)1/2(2.189e+6)"2)/4))))))+5/10"3

Input interpretation:
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1 1 :
1-—lﬂ[—————[D51099895024-2A2631D 10712 —[2.139 1ﬂﬁf]2
54§! 1 ‘ 1 5
g @5mmmﬁf+24%mﬂ 10712 - (2.189 mﬂjn+——
27 4 2 107
log(x) is the natural logarithm
Result:

1.617733019588095810174418736284546640738267998923496151589...
1.617733019...

1-10((((1/(64*Pi*2) [((1/(sqrt2))*2+(2.426310e-12)1/2(2.189e+6)"2))]*2 (((-
3/2+In((1/(sqrt2))"2-+(2.426310e-12)1/2(2.189¢+6)°2)/4)))))))

Input interpretation:

1 1 1 5
1—1D[ [[ T-+2425310 1072 x - (2.189 < 108 T
64 2[ )
3 1 )2 1
L—+4wﬁ ]+1Mﬂm 107" —@wglﬁﬂﬂ
2 4 VI 2
logixy is the natural logarithm
Result:

1.655789818338243540800340589322645293439947652974754739030...
1.655789818338...

We note that, the result 1,655789818338... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 i.c.
1,65578...

Indeed:

3
14
\/(\/113+ZW+\/105+2W) = 1,65578... >

i 1 1 .
1-10[— [[:]Z+2.425310 107 - (2189 mf‘f]z

1 13 iz 1 &2
;log[[—] +2.426310 - 10 5[2.13'9 10°) ]]]

V2 =1.655789818338...
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or, form= 1/V2; v=2.189 and A =2.426310, u=2 we obtain:

1-10((((1/(64*Pir2) [(((1/(3qrt2))*2+(2.426310)1/2(2.189Y"2))]2 (((-
3/2+In((1/(sqrt2))"2-+(2.426310)1/2(2.189)"2)/4)))))))

Input interpretation:

1 1 1 5
1-10[— — | +2.426310 - «2.189
64 1% L2 2

3 1

1 )2 1
[——+—log[[—] +2.426310» = 2.1892]]]
2 4 Nea 2

log(x) is the natural logarithm

Result:
1.655780818338243540800340589322645293439947652974754739030...

1.655789818338.... result equal to the previous

Alternative representations:

10 [[{ﬁ]g N 2.426312 21897 ]2 [_i N i lﬂg[[élz . 2.426312 2.18¢¢ m

1- =

3.1 64?? 142 2 1 92
N 10 [-2- +;19g,.[1.21315 2.189 *[E] ]][1.21315 2.189 *[E] ]
64 2
. 10 [[[E]‘? N 2.426312 2.189° ]2 [_i N i 10g[[$]2+ 2.426312 2.189% m )
31 g 2 142 2 1 122
N 10 [‘E +;lag[mlngﬂ[l.21315 2.189 *[E] ]][1.21315 2.189 *[E] ]
64 x*
s (7 e w3 Bk el 9
3 1. b 2 1 )2 2 1|22
N 10 [-2 -;u1[1-1.21315 2.189 '[E] ]][1.21315 2.189 *[E] ]
64 x*

Series representations:
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o m[[[élz . 2.426312 21897 ]2 [_§ . i 193[[$]2 . 2.42:531:2 21897 m i’
64 -

1 1
———5|-6 +log|5.8131 +
128 n°

g |29 [z, T

k=0 k!

1

5.8131 +

exp?fn| 2429 ) Vi 57

#—le-:Z—xka'kl:—é]k]z

k!

forixeRandx <0

() e wi l wht. ) sl |
64 1° -

1 1
1-——5(5.8131 +

3222

2n k!

& kL
exp‘?{mla—L ‘E'IJJ} Vx 2 [Ef{l‘ il E:Ik]z

k
(— 1)k [4.8131 oL ]

3 1 1) & 2
oy s 10g[4.8131+ -5 1
274 v2?) & k

m[[[élz N 2.426312 2.1808 ]2 [_§ b2 lag[[LJz . 2.4215.312 2.1808 m

]2 =
64 7

1 y-largld—zn i o) z_1_[mg.:2_z|:, W2 )
i 0

[E"" 1k (-3), -:E—zulkzak]z

k=0 k!

1 L 5 4
- e
32 r* 2

1
 log|5.8131 + al

1 ylargi-zp Y2 mf z_1_[alg.;2-z,:, W2m)
S 4]

S RIRL 4 1
- 1—1:"{—;]’{12—;,:,]"‘35‘"‘
Zi-o B

k!

Integral representations:
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(&5 - 22 (3 gL 2

1 vz 2 )
64
5.8131+—
1.52001 [-5 +hoo VP dt] (0.172025 +v2 %)’
- V2!
) () R l wae e ) s IO
64 r* -

r[—s}z r(l+ .s}[ ;

?QEDDB Pm- DDEBBBBB[
ril-s)

i wa+y

irfva2*?

[D.ITEDES ﬁﬁz]z

1-10(((1/(64*Pi*2) [(((1/(sqrt2))2+((sqrt6)* 107-12)1/2(2.189e+6)"2))]*2 (((-
3/2+In((1/(sqrt2))"2-+((sqrt6)* 10°-12)1/2(2.189e+6)"2)/4))))))

Input mterpretatlon

2
l
1-10|—— ]2 2 189 .10
n2 V2 1D12 ) ]
3 1 1 32 6 1
-— +~log [t] - L - [2.189 lCI'E’}2
274 V2 1012 2
logix is the natural logarithm
Result:

1.665972368708553632214947030278573018425256385981608744852. ..
1.6659723687... result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G1o1/5)° = 1164.2696 i.c. 1.65578...

Now, we have:
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1 X h A 2
Viga) = §m2¢§1(5) + Zﬁ‘:l(f) + 54z (m2 + §¢§.)

242
x [~-§-+lnT—£§-¢-’2°—‘] + O(K?) .

(3.5.23)
For:

m=1/\2; ¢ =2.189 and L =2.426310, n=2, we obtain:

1/2%(1/(sqrt2)) 2%2.189°2-+(2.426310%2.189°4)/41+(((1.05457 1 e-
34)/(64PiN2)))*((((1/(sqrt2))"2+1/2(2.426310%2.189/2))) ) 2*[-3/2+
In((((1/(sqrt2))"2+(2.426310)1/2(2.189)"2)/4))[+(1.05457 1 e-34)"2

Input interpretation:

1(1 . 2.426310-2.189%
= |—= 2.189° + -
2\ 41

1.054571 1073% ¢ 1 1 2
— | + = (2.426310+2.189"}
64 n° V2 2" :

[ 3 l[[ 1 32
-—+1UE[— e
2 4\ g

]] +(1.054571 - 1074y

1
+2.426310 > 2.189°

n! iz the factorial function

log(x) is the natural logarithm

Result:
3.5191598111270931962499999999999900903055457635065936866243...

3.519159811127...

From which:

13/(9P) [1/2*(1/(sqrt2)) 2*2.1892-+(2.426310%2.189°4)/41-+(((1.05457 le-
34)/(64Pir2)))(((1/(sqrt2))2+1/2(2.426310%2.189/2)))) 2[-3/2+
In((((1/(sqrt2))"2+(2.426310)1/2(2.189)"2)/4))]+(1.05457 1 e-34)2]

Input interpretation:
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2

+

13 (1( 1 32 , 2.426310-2.189%
— |z |—] %2.189° +
9 NI 41

1.054571 1073 [[L]Z 1
64 7 V2 2

3 1 1Y 1
[——+10g[—[[—] +2.426310 - - 2.1892]]]+[1.D545?1 i
2 4 \ly7 2 -

(2.426310 2.1892}]2

n! is the factorial function

logix is the natural logarithm

Result:
1.618042620583517672521255706910259951864433838403317445252. .

1.618042629583...

We have this wonderful Ramanujan formula for the golden ratio, that is a
fundamental constant of various fields of mathematics and physics

Input interpretation:

I 1

= 15
[-¥5 ) ]+ 16382898 797005 665677239458 8270 12056245 798314722584
107429

‘i{l [i[—1+‘f€}5+5{“

Result:
1.618033088740804848204586834365638117720309179805762862135. ..

1.6180339887...

We have that:
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2
In "2“:2 =_§ , (3.5.26)

as seen by differentiating (3.5.23), setting ma? = 0 and using (3.5.25). Thus we
can eliminate 2u?/X in favor of M2 and express the result as

'v?l'_l 3 ‘)" . A'zd’d r 25] rn-n \
Wl =2 %t 25672 I_ M 3 6 J ’ v
in accordance with the result of S. Coleman and E. Weinberg, Phys. Rev. D7,

1000 /1079 L. 1fa.l PR TP R ey ., | SRS Y UREGRTY MOV Sugrauy §
1000 \i¥ia). L XIIS lll.-[.lB E€XEercisSe Snows lr.ll-H-Ir Wwe miist Laltliully usile i€ Hlp U

parameters in the Lagrangian in order to handle the quantum corrections. The
result {3.5.27) still seems to depend on one arbitrary scale M? but it really does
not, because, given the normalization condition, if we change the scale from M?
to M' we have to change at the same time A to A', where

n; 3’\2 | Ml’ 13 5 23\
= A+ — 151‘!'2 M |2.0.40)
using (3.5.25). We see that the potential
by 2248 225
V(ga) = 504 + wfg [In ﬁ{; ] +O0Y) (3.5.29)

For m=1/2; ¢ =2.189 and A =2.426310, p=2, M*=2p*/A = 8/2.426310
we obtain, from (3.5.27):

A PR 2 25
Viga) = 5 :I+25&;[ ;}t 2

((2.426310%(2.189)"2))/4! +
((2.42631072*(2.189)"2))/(256*Pi*2)*[In((2.189)/(8/2.426310))-25/6]

nput interpretation:
2.426310 -2.189% 2.4263102 . 2.1892 [1 [2.139] 25]
og

41 " 256 12 2| 6

2.426310

n! is the factorial function

logix is the natural logarithm

38



Result:
0.433332413042619057720072968666320218383725566400251085454

0.4333324130426...

Alternative representations:

2 [lug[ 213""] 2_;][2'425312 2.1897)
2.42631  2.189 1 g _
4! 256 n°
2.1897 - 2.426312 [lng[ﬂ}lugﬂ[%]_ %]
242631

2.42631 - 2.1892
"
r(s) 256 n°

lg[ g
2.42631 - 2.1892 [ e

+ i

41 256 n°

2.182 25
2.189% - 2.42631% [lag[T]_ ?]
242631

2.189 ]_ 2_55][2'425312 2_1892}

2.42631 - 2.1892
3. 4n 5 256 1o

, [mg[ 218*"] 2_;][2'425312 2.189%)
2.42631 - 2.189 242631

- =

41 256 7°

2.1892 . 2.426312 [Lag:[&]- %]
242631

2.42631 - 2.1892
+
(1), 256 1°

Series representations:

g [103[ 218*"] 2_55][2'425312 2.189%)
242631 2.189 242631

- =

4! 256
0459127 0.11019 10g[D.553899} 11.6262
= +
;r2 ,fr2 14-np F':k1f1ﬂln
lk_n X
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[Lag[z-;i] - ﬁ][2.42ﬁ312 2.1892)
2.42631  2.189? P

-+ =

41 256 1°
M4 -n J"r'“‘-ﬁ[l M)
[11.5252 [f-n.m%@mz & sl
k1
k=0
@ w11 (-0.336101)F @ - ng)2 r*2)1 +n
0.00947777 3" 3 } - | B
ko, /
k1=1k2=|:|
@ 4 g %1 +n
[”22‘ & ki) for(im ¢ F orm =0)and my = 4
k1
k=0

2 [1 [ﬂi]_z_;][z.arzamz 2.189%
242631 2.189 Fen

-+ =

41 256 »°

= @d_ng 1 +n
11.6262 |x* - 0.0394907 o) o) . 0.00947777

o k!

—0.3361015° M-s2 {1
[RESF_;_ i 175 T{=s¥" [{1+s)

i in rlial
- ) 4 -mar2 241 + ng)

[ 2 & @ -ng ¥ +nm] _
i rol
k!

k=0

Integral representations:

2 [mg[z-;i]_z—;][z.ﬁtzﬁlz 2.1892)
242631 2.189 S

-+ =

41 256 n°
0.459127 11.6262 0.11019 log(0.663899)
- + +
e e t* dt T

2,189 ]‘2_;][2'425312 2.1897)

lo [
2.42631 2.1892+[ AR

41 256 °
0.450127 11.6262 0.11019 log(0.663899)
- + +
1 g1
© o [log(})at 3

2

[ln [&]-é][zﬁrzﬁﬂz 2.189%)
2.42631 2.1892+ e

A 256
0.459127 0.11019 log(0.663899) 11.6262
- + -
e ;rz o~ 34 w (-1
1€ P At ) ko ki
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From which, we obtain also:

4((((2.426310%(2.189)"2))/4! +
((2.426310°2%(2.189)"2))/(256*Pi2)*[In((2.189)/(8/2.426310))-25/61))

Input interpretation:
2.4263102.189%2 2.4263102 2.1392[ [ 2.189 ] 25]]
4 log -—

41 N 256 2 : 6
2426310

n!is the factorial function

logixy is the natural logarithm

Result:
1.7333206521704762308838018746A5280873534002265601004341819 ...

1.7333296521704. ..
1.7333... =3

Possible closed form:
v 3 = 1.7320508

Alternative representations:

. [mg[ﬂi]-z—:][z.ﬂrzﬁaﬁ 2.189%)
4| 242631 2.189° 342611

41 256 1°

2.1892 - 2.42631° [Lagmnogﬂ[%]_ g]

242631  2.1897 el

r(5) ¥ 256 77
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2 [1,:, [ﬁi]_z_;][z.zmﬁalz 2.189?)
L|242631 2189 |l s

41 256

2.1892 - 2.426312 [hag[% ] - %]

2.42631 - 2.1892 343631

30 4n ¥ 256 1o

2 [10g[2-éi]_2—65][2.425312 2.189?)
5 2.42631 2.189 i 242631 2

4! 256 x°

8 &

2.1892 - 2.426312 [mgl,[&]_ z_s]
242631

2.42631 - 2.1892
4 +
(1), 256 x°

Series representations:

2 [135[2-;&]_2_65][2.425312 2.189%)
4| 242631 2.189 T

-+ —

41 256 x*
1.83651 0.440762 log(0.663899) 45,5048
> + -
,fr2 ,'rr2 wli -;4-.:;D;|k l":k:'-:lmnj
Lk:ﬂ k!
for (im & £ orm = 0) and m -}

, [lng[z-;i]_z_;][z.arzﬁmz 2.189%)
3 2.42631 - 2.189 242631

-+ =y

4! 256 72
& (4 -t r'%(1 + ng)
[45.5[)48 x* -0.0394907 3’ o) *+Mg)
k1
k=0
& & (-1F (-0.336101%1 4 —ngyF2 121 4
0.00947777 Z 2‘ 0 o) ||/
kalky /
k1=1k2=|:|
[”zi (4 —ng) r':k][1+ﬂn:|]'] Bt g mpom s Db amd e
k! : - 3N
k=0
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) [lng[z-éi]_z—;][z.:tzﬁﬂz 2.189%)
4| 242631 21892 | i :

41 256 x°

= (4 -ng¥ I'*l1 +ng)

46.5048 |° - 0.0394907 ° > +0.00947777
k=0 )
. (=0.336101)75 [{-s)® [{14s)
e [RESsz__I-l Y

(4 —ng¥2 Y921 + ng)

_|:1=1_|
[ 2 S@-mf rla +nu}] _
w for
k!

J2!

0

Form=0andm — 4
k=0

Integral representations:

. [1Dg[2-éi]_2—;][2.425312 2.189%)
4| 2426312189 \gmer .

41 256 7°

1.83651  46.5048  0.440762 log(0.663899)
- + +
;12 [ et t* dt T

. [192[2;&]_2_65][2.425312 2.1892)
4| 242631 21892 | i s

41 256 1°

1.83651 465048 0.440762 log(0.663899)
- + -
17,4 1
ﬂ’z Iy log [r }Jt ﬂ’z

2 [ g[ﬂ-éi]_z—:][z.ttzfﬂlz 2.189%|
% 2.42631 - 2.189 i 242631 -

41 256 n°

1.83651 0.440762 lcg[U.EEBEQQ} 46.5048
- + +
P P ‘ot L4 See (-1
(L dt+24k=|:|

{54k ) k!
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We remember that
A=Fxgp

The AREA of a REGULAR POLYGON is given by the PRODUCT between the
SQUARE of the SIDE size and the CONSTANT of the considered polygon. We
define this constant ¢

consequently

Now, we know that ¢ = 0.433 for an equilateral triangle. If we have a side of V3/2 ,
we obtain:

(sqrt(3/2))"2 * 0.433
Input:
| p—

\1 Z  .0.433
2

Result:
0.6495

0.6495

Thence, in the previous formula, we obtain:

(sqrt(3/2))°2 * ((2.426310%(2.189)"2))/4! +
((2.42631072%(2.189)"2))/(256*Pi*2)*[In((2.189)/(8/2.426310))-25/6]

Input interpretation:

\HI?E 2.426310 - 2.189% 2.4263102 - 2.1892 [1 [2.139] 25]
—_ Gg LU el
2

41 ’ 256 : 6
2.426310

n! is the factorial function
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logix is the natural logarithm

Result:
0.675544925115744057720972968666320218383725566400251085454..

0.675544925115744...

Alternative representations:

2
\E (2.42631 - 2.189%) [lﬂg[z';i]—z—;][z.ﬂfzﬁalz 2.1897)
41

' g 242631 _
256 x°
|'_2
2.1892 - 2.426312 [lng[ =L ]-2—:] 2.42631 2_189243
242631 i 2
256 7° (1),

2
F (2.42631 - 2.189?) [lug[z'éi]—z—;][z.%ﬂlz 2.1892)
: + 242631 _
4! 256 n2
ll—Z
2.1892 «2.426312 [log[ e ]_2_65] 2.42631 2.1392\13
242631 5 &
256 x° 31140

2
\g (2.42631 - 2.189%) [lﬂg[z';i]—z—;][z.ﬂrzﬁalz 2.1897)
41

' g 242631 _
256 x°
2
2.189% - 2.426312 [log,,[ AL ]'2_55 2.42631 2.1892 E
242631 + 4
256 x° (1),

Series representations:

2
\E (2.42631 - 2.189?%) [lﬂg[ﬂi]—z—;][z.ﬂrzﬁaﬁ 2.189%)

I 242631 —
41 ; 256 °
1 1 .
eyl Gl B e ® (@ —ng’ %1 +ng)
11.6262 |72 Zm —0.0394907 o) i
k1 k1
k=0 k=0

& (=1 (-0.336101% 4 -no)*2 12 +ng) ||

0.00947777
kz_: 3 kotky /
1=1 kz:l:l

2 i 4 - not* r*\1 + ng)
k!

for(mp ¢ £ orm =z0)and g — 4
k=0
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2
\E (2.42631 - 2.189%) [lﬂg[ﬂi]—z—;][z.ﬂfzﬁalz 2.189%)

242631

4! ’ 256 12 ) - .
3 k(3 & 1
arg(2 - x w 1 (2 ok (-1
11.6262 |»° Exp‘?[”r {E;;r} ]Hz Ié:l [2 - [ 2}k ~

x4 _ngt M1+ ng)

0.0394907
k!

k=0

@@ 11 (—0.336101)% @ —ng)*2 r'*2)1 +n
0.00947777 3 % ) ) o) +1o) |

A Kotk /
2 & 4 -no) T 4+ ng) e fond e
T Z v for (x R ana i £ orm =0
k=0
and x < 0 and » 4

2
\E (2.42631 - 2.1897) [103[2';&]—2—;][2.425312 2.189%)

242631

+ ——
4 256 12 k
] k 1 3 i
1 mgllg—zullf-:zm 1+|an E-ZDIL-"'iZIFJ w (=19 == = —zp| B
11.6262 |+~ (— JI 2 Jz,:, I g':-E ) I [ 2}k {2 }
Ep T k!
& 4-ngF 1 +n
0.0394907 al - 0) _
k=0 N
w @ 1)k (_0.336101F1 @ —ng)2 r*2l1 4+ n
0.00947777 3 3 ) ) o) + 1) ;’f
ky=1kg=0 kytky
1=Lk2
® 4 —ng) I¥N1 +ng)
2 i =1 a3 1] =
[” Z k1 for Z orm =0)and ny — 4
k=0

Integral representations:

2
\E (2.42631 - 2.1897) [mg[z-;i]-z—;][z.ﬂrzﬁﬂz 2.189%)

242631

41 ’ 256 -
11.6262 (13
0.459127 0.11019 log(0.663899) 2
- + +
a2 x° e £t dt
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—2

|
\(g (2.42631 - 2.189?) [mg[z-;i]-z—;][z.ﬂrzﬁalz 2.189%)
242631
+ -

4! 256 x° .
|
11.6262 \J ;

0.459127 0.11019 log(0.663899)

+

;1*2 n? ’ Lllng“[%}dt

— 2

|
\(ﬁ (2.42631 - 2.189%) [lﬂg[ﬂi]—z—;][z.ﬂrzﬁalz 2.1897)

242631
-+ =

41 256 »° oy
|
11.6262 \( 3
0.459127 0.11019 log(0.663899) 2
- + +
.’Tz _?Tz Co §, ':_l'lk
Jretttdts ), {5+k) k!

Adding the value of the following spectral index ng = 0.965 % 0.004, consistent with
the predictions of slow-roll, single-field, inflation, we obtain:

0.965+(sqrt(3/2))"2 * ((2.426310%(2.189)"2))/4! +
((2.42631072%(2.189)"2))/(256*Pi*2)*[In((2.189)/(8/2.426310))-25/6]

Input interpretation:
(37 2.426310-2.180° 2.4263107 - 2.189° [1 [2.139] 25]
DE| -—

0.965 -
4 +\IE 41 N 256 1 & 6

2.426310

n! is the factorial function

logix is the natural logarithm

Result:
1.640544925115744057720972968666320218383725566400251085454 ..

1.640544925115744...

Alternative representations:

—2

|
\13 (2.42631 - 2.189%) [lcg[z-;i]—z—;][z.arzﬁnz 2.1892)

0.965 + + L -
41 256 »° e

|
2,189 . 2.426312 [log[ S ]—E] 2.42631 2.1892\@

0.965 + A4E3] +
256 n° (1),

[o~]
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\/7 (2.42631 - 2.1897) [lcg[ 213""] 2_55][2'425312 2.1892)

2

0.965 LutiR -
N 256 »*

2
2.189? . 2.426312 [lug[ 25 ]—2—;] 2.42631  2.189% |2

|:|.9|55 + 242631
256 72 " 3140

2
\E (2.42631 - 2.189%) [lcg[ “8“’] 2—;][2.425312 2.1892)

41 256 »°

2
2.1892 . 2.426312 [k:g,[ 2,188 ]—25] 2.42631 E.ISQEE

&
0.965 + 2 ‘”"31 +
256 1° (1),

Series representations:

\/7 (2.42631 - 2.189%) [lmg[ *'“8""] 2—;][2.425312 2.1892)

0.965 -
’ 256 »°
e
2 2 2 Ik 4 - H}F' [1+n}
11.6262 |x* | ' e - 0. D3949G?}: = £
k=0 k=0

(4 - n} r [1+n
0.0830022 2 Z c L

k=0 el

& (1M (-0.336101%1 (4 - no)*2 r'*21 +ng) ||

ol
0.00947777
9 Z Z ko 'k, !
k1=1k2=|:|

2 i 4 —ng)* %1 + ng)
k!

foriim e Zorm =0)and m — 4
k=0
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2 (242631 2.189%)

0.965 + T &
[lcg z;i]_z_;][g.zmﬁalz 2.1892)
242631
—|11.6262
256
| 3
arg(= -x o= -1F
i3 E_sz[”r F }]\,q 3 3~ } ~ ok - 0.0394907
2 k=0

& 4 -ng) (1 +ng) @-no) ¥ +ng)

+0.0830022 % Z

k=0 k! k=0 k!
@ @ 1R (0.336101)F1 4 —ngiF2 201 +n
0.00947777 3 % } : i *ro) i/
ko 1k, /
k]_:lkz:l:l
(4 - n.;.]- F [l+nn}
z for (x R and im £ ar mn [
-.1|I'.| X L -.1|I'.| Ho -I'

( (2.42631 - 2.189%) [lcg[ 218‘-’"] 2—;][2.425312 2.1897)

0.965 + 242631 _
256 »° )
11.6262 | 2 (i Jlmg':%'zﬂ].-”z"’J zl’flﬂlﬂ_g—zn]l,a'-:zm] i (-1 [_El}k {i —z::u} g
. = .
k=0
4 -no ¥ ¥l +i|"!|:|}
0.0394907 L =
k=0

4 - n.;.} F' [1+n.;.}
k!

0.0830022 »* Z
k=0

& (=11 (-0.3361011 (4 -no)*2 r*2/L +ng) ||

fi)

0.00947777
kz_lkzﬂ ko Vky /
==K

[ o S _piepitlg +n.;.]-]
T tol
k

! Form=0andnm —4
=0

Integral representations:
( (2.42631 - 2.189?) [lug[ 2139] 2—:][2.425312 2.1892)

0.965 + iz -
256 »° )
11.6262
— 0459127 0.11019 log(0.663899)
. - + +
T T e t* dt
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—2

|
‘ﬁ (2.42631 - 2.189%) [1cg[2-;i]-2—:][2.425312 2.1892)
242631

0.965 2. _
N 41 N 256 r° .
|
11.6262 \J =
0.065 0.459127 0.11019 log(D.663899) 2
; - + +
11,4 1
n? n? J'D log [f }Jt

—2

|
‘ﬁ (2.42631 - 2.1897) [102[2';&]—2—;][2.425312 2.1897)
242631

0.965 + - . -
41 256 * -
|
11.6262 \( L
0.065 0459127 0.11019 log(0.663899) 2
; - + +

}Tz }Tz -\A.'lf—f t'4 :t ¥ N ':_1#
1 ‘ k=0 {54+ k!

0.965+(sqrt(3/2))"2 * ((2.426310%(2.189)"2))/4! +
((2.42631072%(2.189)"2))/(256*Pi*2)*[In((2.189)/(8/2.426310))-25/6]-(18+4)1/10"3

Input interpretation:

(3% 2.426310.2.189°
0.965 +\{ s +
2 41
2.426310% - 2.1892 2.189 | 25 5 7 ¥
og - —|-(18+4) —
256 n2 . 6 10°
2426310
n!is the factorial function
logix is the natural logarithm
Result:

1.618544925115744057720972968666320218383725566400251085454...

1.618544925115744...

Alternative representations:

—2

|
\(3 (2.42631 - 2.1897) [102[2';&]—2—;][2.425312 2.1892)

0.965 + i 242631 . 18 + 4 _
2.1897  2.426312 [Lag[—z-ls*‘-" ]_ %] 2.42631 - 2.1892 \f 3
0.965 - E + 242631 " 2
10° 256 % 1,
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2 (2.42631  2.1897) [102[2';&]— 2—;][2.425312 2.1892)
0.965 + F 242631 _18+4 _
4 256 r* 12|:|3
2.1897 - 2.42631° [Lag[%]_ %] 2.42631 2.1892 \/?
0.965 — 22 . 242631 " 2
' 10° 256 311 41
2
F (2.42631 - 2.189%) [lcg[z-;i]— 2—;][2.425312 2.1892)
0.065 + : F 242631 _18+4 _
4 256 r* 1%3
21892 2426312 [lﬂlg![ 2'1889 ]— %] 2 42631 2.1892 3
0.965 — 22 . 242631 ” y 2
10° 256 (1),
Series representations:
2
F (2.42631 - 2.189?) [m[ﬂi]— 2—;][2.425312 2.189%)
0.065 + 2 F 242631 _18+4 _
4 ; 256 r* 10°
« (-2) (-3) i k k)
2 2 Mk (4 -ng) TN1 +np)
11.6262 |x* | ' — | —0-0394907 o +
k=0 k=0
r*}1 + ng)

o 4 -n }k
0.0811099 7° ]

fi]
0.00947777 Z

k=0

o

k!

(-1 (-0.3361011 (4 -no)*2 Il + noy ||

b3

kl =1k2=|:|

= 4 _ngl N1 +ng)

Y

k=0 kel

for

kot /
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2 (242631.2.189%)

0.965 + Al o
log| 2182 |- 22 |(2.426317 » 2.189?)
zazear ) e
256 2 10° |
f 3
arg(= -x 2[ &, 1
}Tzﬁxpz[my]ﬂ 3 2 } "k - 0.0394907
2m k=0

& 4 -ng) (1 +ng) @-no) ¥ +ng)

+0.0811099 »° Z

k=0 k! k=0 k!
@ @ 1R (0.336101)F1 4 —ngiF2 201 +n
0.00947777 3 % } : i *ro) i/
ko 1k, /
k]_:lkz:l:l
(4 - n.;.]- F [l+nn}
z for (x R and im £ ar mn [
-.1|I'.| X L -.1|I'.| Ho -I'

( (2.42631 - 2.189%) [lcg[ “89] 2—;][2.425312 2.1897)

0.965 + 242631 18+4

256 2 _k 10°
iigsgsl ( ][ gllg—zn'IHZnJ] ;+Ialg'|: -z.;.]uzm] i[ 1 [ El}k{g —Zu} 5
2g

k=0
4 - n.;.} FL :I[l+i‘i|:|]l
ket

0.0394907 L
k=0
88 r e rh1 + o)

0.0811099 »°
k!

k=0
& (=1 (-0.3361011 (4 -no)*2 I +no) ||

0.00947777 i Z

k1=1k2=ﬂ kz!kl lIIl'
2 & 4 -no) M1+ ng) |
i l k! for ((m F or mn 0y and m .|
k=0

Integral representations:
( (2.42631 - 2.189?) [lug[ 2139] 2—:][2.425312 2.1892)

18+ 4
0.965 + 2eni] = -
256 ° ) 10°
11.6262
0.043 0.459127 0.11019 log(0.663899)
: - + +
T T e t* dt
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—2

\/i (2.42631 - 2.1892) [103[ “S"'] 2—;][2-425312 2.189?)
242631

— 18 +4
Y + + T o
41 256 r° . 10°
|
11.6262 \J =
0.043 0.459127 0.11019 10g[ﬂ.553899}
; - +
? ? J'Dllng [ }dt
'?2 2189 130 25 2 2
\I 2 (2.42631 2.189%) |log = (2.42631°  2.1897%)
DQEIS'P ’ . i 741631 T 18+4 =
' 41 256 1 . 10°
|
11.6262 \( 2
0.043 0.459127 0.11019 log(0.663899)
: - + +
x* x* Tt dr + L
k=0 | 5+Jc|k'

Now, we have that:

54 EVALUATION OF FERMION DETERMINANTS

2 A 3 p
V(%)=25);F2¢3[—g+ln %] w%[—ylnﬂ‘;f%] . (5.4.30)

where the first term is the same as in the pure scalar case — it comes from the
boson loops; the second term comes from the contribution of the closed fermion
loops to the potential, and the relative minus sign comes from the closed fermion

loop.
For: m=1/N2; ¢2=2.189 and A=2.426310, p=2, M*=2u*/A = 8/2.426310;
f=1; we obtain:

(2.426310°2%2.189/2) / (256*Pi*2) [(-3/2+In((2.426310%2.189)/8))]-
2.18972/(8*Pi*2) ((-3/2+In((2.189)/4)))

Input interpretation:
2.426310° 2.1892[ 3 [2.4253113 E.IEQD 2.1892( 3 [z.mgn

== 0
256 1° e 8 8

2

logixy is the natural logarithm

53



Result:
0.106297...

0.106297...

Series representations:
(-4 10g[M”[2.425312 2.189%) (-1 +log(25¥))2.1897

256 - 8
0.733162 o (- 1) {0.598955 [—D_452?5}k -0.11019 [—U.BBEIDl}k}
+

n° k n°

k

E

I
—

(-2 + log( 2L 212 )5 426312 - 2.1897) ) (-3 +log{*57)) 2.189° _ 0.733162

2SIIIﬁSﬂ-;'ZS 0.663800 8 }Tz }1-2
argid. -X) zaugld. -Xh
1.19793 i | #ECT | ) 0.220381 | 2ECSEEE 0488775 log) _
Fig FiB
(-1 [u:n.598955 (0.54725 — x)* —0.11019 (0.663899 —x}“}x*

2 k 2 Al

k=1

(-2 +log( 228 21%21)(2.42631% - 2.189%) (- +log( 21%))2.189°

256 1° osams) 8 1’
—m4arEl T arglzg)
1.19793:| - 1 ? :
0.733162 i
ke " N
-nMLg{D'GE‘SSW]MquzD;
0.220381:|- “20 .
T 0.488775 log(zn )
= +

- x
(-1 (0.598965 (0.54725 - 20)* —0.11019 (0.663899 - z0)* ) 25"

2 ke

k=1

Integral representation:

(-2 +log 222221} (2.42631% - 2.189%) (- +log( 21%))2.189°

8 x?

256 n°
0.733162 fn.swzs -0.20788 - 0.488775 t o
— +
a2 1 £ (0.347066 + 1)

54



We know that o’ is the Regge slope (string tension). The following result of the
meson fits in the (J,M?) plane concerning ¥ is 0.979
v |3 me = 1500 | 0979 | —0.09

Adding this value to the previous expression that we have multiplied by 6, we obtain:

0.979+6*(((((2.42631072%2.189/2) / (256*Pi*2) [(-3/2+In((2.426310%2.189)/8))]-
2.189°2/(8*Pi2) ((-3/2+In((2.189)/4)))))))

Input interpretation:

0.979 +
6 2.4263107 2.1892[ 3 (2.425311:1 2.189}} 2.1892[ 3 | [2.189]]
-—+lo - -—+lo
256 22 g e 8 T
log(x) is the natural logarithm
Result:

1.616783009631382268098391915940444706725487577306398451725...

1.616783009361...

Alternative representations:

242631 2,189 5 2,189
- (-2 + log 226 2122 1)(2.42631° - 2.1897) [ .+ log(2152)) 2.1892 )
256 n° 8 2
R [_E - lﬂgl[w}}E 189° ) {—E + lﬂg*’[%” 2.1892 = 2.426312
| 8 n" 256 2
R e el e el o A
256 n° 8 2
-=+1 1 LSE‘ 2.18 2
0.979 +5[ st S,
[— g + logia) 10&4%119” 2.189% . 2.426312
256 n°
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0070 + 6 (-2 + log{ 2428512191} (9 496312 2.189?) ] (<2 + log(2159)) 2.189° )
256 x* 8 12
0.979 +6 |- (-3 ~Liaf1-257))2.189° i (-2 -Liy(1- 22112)) 2 1897 - 2.426312
8 256 7

Series representations:

D70 s (-2 + log( 2L 21221)(2.42631° - 2.189%) (-3 +log(21%2)) 2.189°
S 256 2 B 8 12 N
0,070 39897 i (-1)* (3.59379 (-0.45275)" - 0.661143 (-0.336101)"

; - +
P o k =*
D70+t [-§+1ag[M}}[z.425312 2.189°) (-2 +log(25%)) 2.189°
e 956 2 B 8 2 -
7.18758 i arg(0. 54725 -x)
4.30897 S A
0.979 + il l s J+
FiB
arg(0. 663890 -x)
1.32229i | #ECERE | 5 93965 logx)
T T2 ’
i oy g [3.593?9 (0.54725 — xI* - 0.661143 (0.663899 —x}k}x""
forx <0
= k *

D70+t [-§+1ag[M}}[z.425312 2.189°) (-2 +log(25%)) 2.189°

. + = =
256 7° 8 x°
—n+a|g‘{n'54?25]+mg-:zﬂ;l
7.18758| - ;_? '
4,39897 8
0.979 + - +
n _HMLE{D_MSSW]MLE‘ZD:T
1.32229 i |- “g '
7 2.93265 log(zg)
= +

= n?
(-1)* (3.59379 (0.54725 — 20 - 0.661143 (0.663899 - 50) ) 55"

Z k n?

k=1

Integral representation:
[—3+1QE[M”[2.425312 2.189°) (-2 +log(25%)) 2.189°

0.979 + 6| —2 3 s
256 7° 8 x°
4,398097 054725 —1.24728 — 2.93265 ¢
0.979 4+ +J dt
P 1  t(0.347066 +t)
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Now, we have that:

4
e %a,,w"¢+ "; [cans ‘f"‘b w 1] , (1.6.5)

For: m=64\2; ¢p2=¢ =2.189 and A=2.426310, u=2, M*=2p*/L=
8/2.426310;

1/2%2.189/2+ (((64sqrt2))"4)/(2.426310) [cos((((2.426310)°0.5 * 2.189)/(64sqrt2)))-
1]

Input interpretation:

1 , (64v2)? Y 2.426310 ~2.189

-« 2.189° + Cos = -1
2 2.426310 G 42

Result:

-19622.2...

-19622.2...

Alternative representations:
2.1897 [CDS[ @] e 1] (642"
+

G4y 2 B
2 2.42631
2,189V 2.42631 1) |
2.1802 . [—l+cnsh[ o ]] (642 |
2 2.42631

2.1802 [ccs[ —\"Wﬁgl_z'lsp] - 1} (64 v2 )
+

G+ 2 _
2 2.42631
(2,189 2.42631 = +d
2.1892 [— 1+ cnsh[— o ]] (64 V2|
+
2 2.42631

21897 (<o iﬁz'mp} -1)(64 2}’

TR 2.42631 : 7 |
[ 1 [ -z.18eiv 242631 |/l64v2 | (21894 242631 |/ 64 ~F21]]
1+ 5 |e A "+ A y

M
2.189% (64v2)

+

2 2.42631
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Series representations:

2.1892 . [ccs[ —vﬁz_mg] - 1] (64 ‘«"'E}4

2 2.42631

= FERE o by o %
3.46488 lﬂ_?—exp“[gn{w”[ﬁ‘t [Z -2k .

= 6.9147x 10°

2x = k!

4
argi2 - xj 4| = -1f@2-x*x [_El}k
exp“[,;r{—zr JJ\',; [é}. il
L'_]ZR

2

2 [_1}k f—S.SEASk[

£

forixeRandx <0

I 2 k)

2.1892 . [ccs[ —vﬁz_mg] - 1] (64 ‘«"'E}4

2 2.42631

= FERE o by o %
3.46488 lﬂ_?—exp“[gn{w”[ﬁ‘t [Z -2k .

= 6.9147x 10°

2x = k!

- R | o B O 4
exp{in | B2 ) [ [Z - [ ZL]

2
% =0

k
cus{% +2-'|:|} [D.DSEE?&D i Zn]

- ]
Z e forixeRandx <0
k=0 i

2.1892 [cns{ —"IT&EI_E'ISQ] - 1] (64 5}4

T - 64?542531 — -6.9147x10°
k kook 1y
arg(2 -x afl= D 2-xFx™ (-2
-3.45488><1n::|‘?+exp4[,ﬂ52_n}J]\;; 3 i (-2) )
k=0 d
4f. (3182 -x) \I,'—4 o (1) (2 -2)° 2™ [_El}k ¢
exp [L}T{T” ¥ Z .
k=0
g [_ﬂ +u05ﬂ]1+2k
[ 2 vz for iy ’
2 (1+2ky RN R
k=0
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Integral representations:

2189 (cos( HEEEL212) 1) (642 )* .

2 2.42631

1 (0.0532769 t
2.39586 - 368394. /2 J lsin[—g]d’t
0 V2

2189 [cos( ﬂTsﬁ;m] -1)(64V2)"

2 2.42631

0.0532769
4 G S
2.39586 - 6.9147x10° Y2 - 6.9147x10% y 2 J V2 singt)dt
2

e [cns[ ﬂm_z.ls;'] ¥ 1] (64 1",-'5}4

4
T 6‘”; T — 2.39586 - 6.9147x106y/2 " +
3 it =3

3.45735% 108 VZ * v rmr Jruhomatiy/iing ],.; :
5 for 0
ir S i

2089 (cos(Y22EL282) 1) (64 7 )"

2 2.42631
3.45735x 105 V2 ¥ V1 [u-mﬂ

I

4
_ 2.39586 - 6.9147x 105y 2 +

-25
g7-2508s rm[é]
y 2

ds tor
=i aa+y r{—_s} =

Multiple-argument formulas:

V2.42631 2.189) _ 4
2.1892 R [cus[ V3 ] 1] (642 )
2 2.42631

0.0266384 4
2.39586 - 1.38294 % 107 sinz[?]ﬁ
2

5.189? . [cas[ %] ¥ 1] (64v2)*

2 2.42631

0.0266384
2.39586 + 1.38294 % 107 [- 1+ casz[?]] \/54
p]

2.185° (cos( ¥2:2621.2159) 1) (64 y7)?

2 2.42631

0.01775 0.01775 "
2.39586 + 6.9147 x 10° [-1 7 cos[—_g]] [1 +2 cos[—_g]]z NP)
V2 V3
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From which:

STT((((1/2%2.18972+ (((64sqrt2)) 4)/(2.426310) [cos((((2.426310)10.5 *
2.189)/(64sqrt2)))-11))))-55

Input interpretation:

1 |1 , (64v2)? 2426310 ~2.189

-— |= «2.189" + co = -1][-55
112 2.426310 643

Result:

1728.83...

1728.83...

Alternative representations:

g 2.1392 [54 "-"E]“ [ccs[ Y 2_4;63;132.189] » 1]
s i-1)-55=

11| 2 ° 2.42631

2,180 ¥ 2.42631 4
e =i o S e Y]
e " 1 2.1892 5 [ L CGSh[ &4+ 2 }] [5 : }

2 2.42631

[ (oo V242631 2,189 _
1 (21892 (64 V2" (cos 2ER21E) 1)
E - (-1y-55 =

(2.1894) v 2.42631 —.4
A (21890 V242631 5
e i 2.1802 . [ 1+ cush[ " ]] (64 V2 )
1y 2 2.42631

2 [54 "-614 [CDS[ M] o | )
1 |2.189 | e s (s
11 E e oy e .
1l 2 2.42631 i

[_ 14l [F--:z.ls';u' V242631 /{6442 . P|:2.18'§'1' V2.42631 | /{6442 ]]] (64 VIt

2.42631
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Series representations:
4 ¥ 2.42631 2.18°9
1 (209 (64Y2) {co 2ETE) 1)
— +

~1)-55 = -628 609.
11| 2 2.42631 i 9

k k .k 11 4
arg(2 - x alo C1F@2-xx™(-2
D.Doaas?sztlz—exp“[m{—g }” v |Y [ 2k "
2 e k!

_ o (-1 @=F a3}V
o2 <

2r =
]Zk

1

[—l}k f—S.SEASk[
N. =
Z for (X R and [
125 (2 k)

£

4 V2.42631 2.189 _
1 2_1892+[64ﬁ} [CDS[—M\;'E ] 1

11 2 2.42631

(-1)-55 = -628609.

k k . —k 1y 4
arg(2 - x alo C1F@2-xx™(-2
D.DDDDE?E‘IIE—EX;:‘*[:;T{E—}” Y -2k .
2 e k!

4
arg(2-xip 4|0 1) et [— —1}
Exp4[ur \‘TJJ x [Z - 2k

k=0
[0.0532?69 —z.:.]k

o cas[kz—” +z.;.}

- .“l .
Z k1 forixeRandx <0

k=0

(64 E}‘t [cus[ vm_z.lsp] 3 1]

1 |2.189¢
11 ki o (-1)-55 = 628 609.
11| 2 2.42631
3 L 1 4
arg(2 - x Pl O W ot A o e T s
—D.DDDDS?S412+exp4(ur{g—}“\/‘; )3 2k
2 e k!

4
arg(2 - x) oo Q-2 x [_El}k
exp“[,;r{—zn J]G [é Y

1+2k
- [_g " 0.0532?69]

Z 1 21:?1 forixe Randx < 0
k=0 (1l+ [
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Integral representations:

4 v 2.42631 2.189
i 2.1892 . [54 Hll' [CGS[—EA \."E ]— 1] [_1}_55 ~
11 2 2.42631 =

0.0532769 t]
—|dt

3 "1
~55.2178 + 33490.4 4/ 2 J sin[
0 V2

4 V242631 2180
1 | 2.1892 (64 V2 [cos[ T ] 1
— + i-1)-55 =
11 2 242631
_0.0532760

4 4 e
-55.2178+628609. V2 +628609.42" [ V2 sintrat
2

Vo V242631 2.189Y _
1 21892 (64V2) [“’S[ 64 V7 ] 1
i & (1)< 55 = <55, 21784
1 2 2.42631
7 foag2
4 314305.VZ2 V@ i 5-0.000709607 /{52
628600.4/2 - m Jmm« “ N
I —i co4y 5
Vo V242631 2.189) _
1 {21897 (04V2) [“’S[ 64 vZ ] 1]
11 L [_1}—55=
11 2 2.42631

4
-55.2178 + 6286009, \'{E -

7.2508 1 2=
314305.v2 " vr Ju-my‘“ ; ”“[E] !

. : ds for 0
rw =i va+y r[E s _5}
Multiple-argument formulas:
<4 ¥ 2.42631 2.189
1 (21802 (64V2)" (cos “EEE2E)-1)
— + (-1)-55 =
11 2 2.42631
0.0266384 4
~55.2178 + 1.25722x 10° 51112[—_] V2
V2
<4 v 2.42631 2.189
1 (21802 (64V2)" (cos “EEREEE) 1)
— + (-1)-55 =
11 2 2.42631

4 0.0266384) —
_55.2178 +1.25722x1054/2  —1.25722x 105 cnsz[—] V2

V2
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(64v2)? [ccs[ Y2.42631 2.169 2'189] -1

1 |2.180° A
§ ftyd s R

11| 2 2.42631

0.017759Y —4
]\‘II 2 =
V2

—4
~55.2178 + 628609. v 2  +1.88583x 10° ccs[

0.017759Y 4
R

2.51444 % 10% ccsg[ -
v 2

and:

(((T/11((((1/2%2.18972+ (((64sqrt2)) 4)/(2.426310) [cos((((2.426310)"0.5 *
2.189)/(64sqrt2)))-11))))-55))) /15

Input interpretation:

1 (1 , (64v2)? \ 2.426310 ~2.189
15 —— | = «2.189° + co — -1||-55
\ 112 2.426310 6443
Result:

1.643804696679158211483980921672874243681630633787502119696...

1.643804696679...

(((CT/11((((1/2%2.18972+ (((64sqrt2))4)/(2.426310) [cos((((2.426310)"0.5 *
2.189)/(64sqrt2)))-11))))-55)))) 1/15-(21+5)1/103

Input interpretation:

1 (1 , (6av2)? v 2.426310 ~2.189 1
15 —— | =« 2.189° + co — -1{{-55 -{(21+5)x —
\ 11|z 2.426310 643 10
Result:

1.617804696679158211483980921672874243681630633787502119696...

1.617804696679...
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Alternative representations:

(642 ) [r:l::s[—\“'m 2'189] - 1]

‘ 1 |2.180°

64 V2 21+5
+ i-1y-55 - --
l.j 11 2 2.42631 102
2189 ¥ 2 42631
26 1 |2.1892 [‘““’Sh[ Bive ]][54F
102 +1EJ 1| 2 2.42631
4 v 2.42631 2.189
‘ 1|29 (0 V2)* (cos 2ERF) - g5 _2L*5 _
,ﬁl 2 2.42631 100
(2.189)v 2.42631
26 _5 1 |2.189° [_1+CDSh[ B4y 2 ]][64\."'_}
10° +1§J 11| 2 ° 2.42631
4 Y 2.42631 2.189
‘ 1 |2.189 . (64V2) [':'“[ = ]‘1] ey AR
.‘j 11| 2 2.42631 103
—1+ . (64v2 )}
2 iy 2189+ 242631 ] ]
—E+ _55_i 2.1890 . E442
10° 1] 2 2.42631
15
}
Series representations:
4 v 2.42631 2.189
1 {21897 . (64v2) [“’5{ S ]‘l] s RS
1\‘ 11 2 2.42631 10°
1 arg(2 — x)
— |-13 +500|-55.2178 - 628 609. exp“(fﬂg—”
500 ar
4l o ) [_El}k %
ﬁ L -1+
k1
k=0
o (—1F f-s.sm-jk[ﬁ]“‘
Z T ~1/15)] for
s ( |}

64

Moang



| 1 [aassr (64VE) (cof EEEL2IR) )
+

= 2145
B At ey 55
q 11 2 2.42631 102

1
— |-13 +500 (-55.2178 -
500

w (-1 2 -xf x* [——l}k ¥

626609, exp?(in | ZEZ70 | /5 [g :

2 [
k=0
ko 00532762 k
, g:-." CDS[? +ZD}[T—ZD] R
- +24 k1
k=0
(1,15)| forixeRandx <0
4 v 2.42631 2.189
‘ | (21807 (64V2)* (cos P2ERLELE) ) ;55 2145
o + —1)- - =
li 11| 2 2.42631 : 102
1 a argid - xj 4
—|-13+500|-55.2178 - 628 609. exp (znl—”\j;
500 2
0.0532769 Lo 0.0532769
PO L M O )
v2 i v2

w 1 @ -k (<1) T
[Z -2k ~1/15)| fortxe Rand x <0

k!
k=0

Integral representations:

4 v 2.42631 2.189
‘ | (21802 (64V2)?(cos( 2ERL21E)_q) iy gg o 2145

— +
lj 11 2 2.42631 102

0.0532769 t]
— |dt

V2

|
13 3 1
-— +15( —55.2178 + 334904+ 2 j sin[
500 \ 0

65



¥z
R =
lj 11| 2 2.42631 =

‘1 21897 (64VZ)[cos[ FEERLILZ) 1) L
+ g

10°

,0.0532760

13 4 4 =
s * 1% _55.2178 + 628 609.v 2  +628 609.4/2 J VI sindydt

[ERE]

‘ 1 |2.189° (64 5}4 [cﬂs[wl _1
+

21+5
T el LR P
q 11| 2 2.42631 10°
13 "
_— 4+|-55.2178 + 628609.42 -
500
i 2
RSN T NE pree Bz Y
J — ds5|™¢1/15) for 0
i =i wady Vs
4 Y 242631 2.189
‘ 1 21892 (64V2) [“’S[ 6avz ]‘1] s (AR
b . B me _
lq 11| 2 2.42631 ! 10°
13 4 314305.v2 V1
_—~ 4+|-55.2178 +628609.42 - i
Lo i
7.2508 ] Y2
‘r'\>an+]riu sr[ﬂ[ﬁ]
[ ds|™(1,;15) for 0 = :
o sty r[El - 5} 2
Multiple-argument formulas:
4 Y 242631 2,189
| 1 [2any (64T oy 2ERL2IE) ) ek JTIHS
Ead . o R _
lj 11| 2 2.42631 10°
|
13 0.0266384 4
-— + 15’ -55.2178 + 1.25722 x 106 sinz[—] A 2
¢ N V2
4 v 242631 2.189
| 1 (2ang (64VEP oo ZEBLLIE) 2145
T + (=155 = o
j 11 2 2.42631 107
|
13 4 0.0266384 4
P it 15( _55.2178+1.25722%10%+/2  —1.25722x 10" cusz[—] \ 2
2ty v

66



(64v2)* [cns[ —ﬂ?_z'mg] -1

1 [2.1897 NE 21+5
B " (-1)-55 - =
\ 11| 2 2.42631 10°
13 |I R W
~ — +15/ -55.2178 + 628 609. V2" -628609. Ty 532760 cos V2
500 V2

From the formula of coefficients of the '5th order' mock theta function ,(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5~(1/4)*sqrt(n)) for n =279 , we obtain:
sqrt(golden ratio) * exp(Pi*sqrt(279/15)) / (2*5™(1/4)*sqrt(279)) +123 -7

# iz the golden ratio

Exact result:

| TR |
eV Q35 7 &
31

6Y5

+116

Decimal approximation:
19621.76512548936788837120351359643749461900572080434534395...

19621.765125489...

Property

_\ff

6V

116 + I1s a transcendental number

Alternate forms
115+—\f [5+~15] Vesis n
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5_{2 [1+\‘."§} N3 T

116 + ’
6V5E
215760 +534 [ 62({1+V5) eV 9357
1860

Series representations:

Vo 279
& exXplm 15 @ (- ]_].5c [_é}k (279 — 2, }k zak
2 +123 = F = 11502 ‘ X
2V'5 V279 = K1
k
v [ = o CF (2 ) | o 1k (D) woh )
e g o k! /
e k=0
= [—]_].J'-c {_é}k[g-}rg_zﬂ}k zak |
2 ki for (not (zoeR and —w < 2z = 0)
k=0 .
' Exp[}r f %‘; ]
p +123-7=
2v5 V279
arg(279 - x) jy & (-1)% (279 - xf x* [_é}k
1160 exp(,-ﬂ ”Z )
E.?T g k!
( |arg{= -x
{ aArgig —x
53.'4 EXP(! T {k” exp|rexp|in [ } v{—
2.?1' 2}1_
815 [ x} [ } o [—1}k[¢—x}kx‘k{—§}k #
k=0 k! e k! /

forixe Randx <0

w (-1F @79 -xf x*(-2), ]

[m explir {arg[z?‘? =155 :

2
g k=0
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' exp[ \IE]

4
245 W

1 2 | g2 7=z W2 )| _1/3 3Pz D 1 1 312 |arg(27=zq {2 m)]
[_] o |l gi279-2q {2 )] llED(—]

bt

+123-7 =

3]

k 1] E k _—k
zl_.'z | gl 27Oz W2 )] o -1y [_ZL (279 %) Zg

” k! "

k=0

534 [ }12|E'g'l_‘3ﬂ| "2'”] 12|:1+|mg||——z|:|'| -'211||
EXplmT
P % ]

k1 20

k( 1y (28 __ ¥ & . .
o (—1) [-z}k[s zl:.} g [ 1 ]1.-2[z||g-:dl—z|:|1--:2:rijzlll-z | g(é—zg /(2 )]
0
0y

k=0
@ (-1 (- 2) ¢-20) "
k!

k(1) i gk
e G (-3), 279 -20) 75

/11O L k1

k=01

k=0

Furthermore, we obtain also the following interesting expression:

~10((1/2%2.189/2+ (((64sqrt2))4)/(2.426310) [cos((((2.426310)"0.5 *
2.189)/(64sqrt2)))-1]))+521+123+18

Input interpretation:

1 , (64v2)? 2426310 ~2.189
-10| 5 »2.189" + cos ~1||+521 +123 +18

2.426310 BT

Result:
196883.7223574680154895292869871192649076656165029385963716...

196883.722357468. ..

196884 is a fundamental number of the following j-invariant

§(1) = ¢! + 744 4 196884q + 214937604 + 864299970¢° + 202458562564" + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
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do with its g expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ¢”™ (the square of the nome), which begins:

§(1) = ¢ ' + 744 + 1968844 + 21493760¢° + 864299970¢° + 202458562564" + - - -
Note that j has a simple pole at the cusp, so its g-expansion has no terms below g .
All the Fourier coefficients are integers, which results in several almost integers,

notably Ramanujan's constant:

™18, 640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
cd;rrv"i
V2nd4

as can be proved by the Hardy—Littlewood circle method)

Alternative representations:
i [ccs[ \-'2.4263'1_2.189] _ 1] (64 5}4
+

10 Lt 521123418 =
2 2.42631
219V 2.42631 ot <4
2.1892 [— l + CDSh[—M \.'? ]] [64 2 l|

662 - 10 +
2 2.42631

51 ) [ms[%] s 1] (64v2 )

-10
2 2.42631

+521+123+18 =

g cnsh[— 12.189;‘;;:23.42631 ]] (64 “;E]:t

2.1892 [
K 2.42631

662 - 10

Vv 242631 2.189 4
2.1892 [ccs[ v aue ] - 1] (64 ﬁ}
-10 + +521+123+18 =

2 2.42631

2.1892

662 - 10

+

[_ 141 [P—l:Z.IS.C'I V242631 |64 v2 | , |21eeiv2aEs /(842 ]]] (64VT

2.42631
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Series representations:
¥ 2.42631 2.189 4
21892 [CDS{ —.—] - 1] [64 VI'E}
+

g e +521+123 +18 = —6.9147x107
2 2.42631
ke k. k{ 1y &
argi2 - x Py L e R o R SR
—9.22?31x1|:r5_exp“(,ﬂgz—}”[\.’; [2‘ - (-2k X
= k=0 -
k k k1] y4
EXP4[=ﬂlarg[2_X}JJv{;4 i[—l} (2 -x)° x [-z}k
2 ) k1
2k
i [—l}k f-s.sMSk[él
forixeRandx =0
Lis 2k
5.1892 [cns{ v2.4§:3 1_2.189] _ 1] [64 5}4
-10(——+ L +521+123 +18 = —6.9147x107

2 2.42631

3 oLk 1y 4
argi2 -x Py L e R o R SR
—9.22?31x1|:r5_exp“(,ﬂg—}” Ja % (-2k )
2 o Jet

= (-1F @-xf 2 (-1) 4
k1

oo ) 2

k
@ cas[%” +zu}[u—'05?£?69 —z.;.]

z‘ k forixeRandx <0

k=0

2.1862 [ccs[ —wﬁmsg] - 1] (642 )

-10 + +521+123+18 =6.9147x 10’
2 2.42631

k ki 1} 4
arg(2 - x ol W £ o e s
9.22?31>~:1D_6+Exp4[”r{g—}”ﬂ'lx [2‘ - -2k .

2
: k=0

k k& 1y y¢
ox 4[ {argtz—x}“\/?; i[—l} (2 -x)" x ['E}k
I S i —
d 2 o k!
(=1 [_5 5 0.0532?69]1*'2""
i : 2z for R and
U L v Mgl X )
s (1+2ky
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Integral representations:

2189 [ms[%] " 1] (64v2 )

2 2.42631

-10

+521+123+18 =

3 r1 . (0.0532769t
638.041 + 3.68394x10% 4 2 J sm[—]dt
u}

V2

V242631 2189 Va2t

2.1892 |cos E] g il

1 +[ [ 642 ] ] +521+123+18 =
9 242631

0.0532769
= 4 7. I
638.041 +6.9147x107 2 +6.9147x107 y 2 f V2 singt)dt
i

v 242631 2.189 4
S3aam 008N 1) (AT
2.189% |08 -
10 +[ [ ads ] ] +521+123 +18 =
2 2.42631

4
638.041 +6.9147x10"\ 2 -
i S 2
3.45735% 107 V2 ¥ Vo f“'“” fs-n.nnnmgm?:.{s vz<€)
W gy "

ds fory>0

(i

2.189° [cos( vﬁz'm] -1)(64V2)"

2 2.42631

-10

+521+123+18 =

4
638.041 + 6.9147 x 10"«/5 s
-25

7.2508 5 1
3.45735x 107 V2 * Vo rmy € ”“[ﬁ]

w

ds rtorl
=i ooy F{l—s}

Multiple-argument formulas:
i [cas[ u'2.42631_2.1s;~] _ 1] (64 5}4
+

~10 2xe +521+123+18 =
2 2.42631
0.0266384 4
638.041 + 1.38294 % 10° sinz[T] V2
V2

2.1892 [cas[ %] - 1] (64v2)*

-10 + +521+123+18 =
2 2.42631

4 0.0266384) —a
638.041 + 1.38204x 10% /2~ - 1.38204x 10° cosz[T]\E
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¥ 2.42631 2.189 !
e AL A Lo T vV }
2.1802 Cos — 1 [54 |
-10 +[ [ LA ] ] +521+123+18 =

2 2.42631

4 0.017759 4
638.041 + 6.9147x107 v/ 2 +2.07441 x 10° cas[ ]E _

0.017759 4
2.76588 x 10° cusg[ ]\E

v 2
V2

and again:

(-Pi-1/golden ratio)((1/2*2.189"2+ (((64sqrt2))*4)/(2.426310) [cos((((2.426310)"0.5
*2.189)/(64sqrt2)))-11))-233-34-13

Input interpretation:
1 64v2*
ERPRTT N ) [ca
2.426310

[_”_i] 2

2.426310 ~2.189
— -1]|-233-34-13
b4+ 2

# iz the golden ratio

Result:
73402.0...

73492

Alternative representations:

W 2.42631 2.189 _ E-rt
1y 21892 (o8l 5 )1 (64V 2|
[‘”‘_J +[ [ 6442 ] ] -933_34_13 =
@ 2 2.42631
2.189i ¥ 2.42631 o 1d
—280 + [—}T - —J -
i 2 2.42631

Y261 219)_ 1) (64 v

[_ }[ eof 5

) g ¢ 2.42631

-233-34-13 =
P

[— 1+ cnsh[— MJ] (64 ‘m’?]4
¢ 2 2.42631

1y| 2.1892 3
—28C|+[—;r——}[ - s i
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2.1892 [cas[ —vm_z_lspJ - 1] (642 )

1
(_,,T__] . Lk K R I P
sl 2 2.42631
1y] 2.189°
—280 + (—}T - —J +
I 2

[_ Ls é [P—{Z.IS';';' V242631 |f(6442 | N f{z.lsw Vzazeal |f(64v2 ]]] (64V2 |

2.42631

Series representations:
v 2.42631 2.180 4
2.1892 [CGS[—._]— 1] [54 E]’

1
[—”-—] + L ~233-34-13 =
¢J| 2 2.42631
1 1 |argl2—zn {2 m)) e
280 + (- - —HJ 2.39586 + 6.9147 x 10° (—]2 s
@ g
~1F T T ki 1 oot
_1+i[ i [w 1 (-5) 2-%)" %
(e (2 k)! o k
v 2.42631 2.189 4
1\(2.1802 (cos[ PEEEE)-1)(64V2)
(—”-—] + ~233-34-13 =
el 2 2.42631

1 1 42 [argl2-zg W2 m) —=n )
_280 + (- - -;r] 2.39586 + 6.9147 x 10° (—Jz OB
&

En

-1+ % 2 k!

km 0.0532 762 k 1 4
o cns[— +z.;.}[—15 —Zn:u] ["’_". (— l}k [— E}k (2 _ZD}J: Zﬁk
1
i k1

=|:|
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¥ 242631 2.139] N 1] [54,‘,-'5}4

1y|2.189% |°°° Z
(—n-—] +[ [ i ~99394 =10
¢ 2 2.42631
1 B lE argi2 - x)
280 - = (1+¢m|2.39586 +6.9147 x 105 exp (:ﬂ—”
& 2
4 0.0532769 = 0.0532769
T [ FEE g S| T
V2 = V2
=3 [—l]lJc (2 —x}k x* [_zl}k B
l i forixeRandx <0
k=0 ’
Integral representations:
¥ 242631 2.189 ‘u"'_ 4
1 2.18 2 D e e e 1 [64 2 l|'
(—n-—J 2 +[ (o) ~233-34-13 %
¢ 2 2.42631

368394. (1 +¢m)(-6.50353x 107 + V27 [!sin( 2022270 ) ¢
280 +

p

2.189% [cas[ —vm_z_lspJ - 1] (642 )

1
(_,,T__] " ook ] ~233-34-13 =
¢ 2 2.42631
00532769
(1+¢m [2.39585 ~6.9147x 105 [1 £ fi ¥ sin[t}d’t] ﬁ“]
2
a8
¢
salts 1892 [ccs[ v2.4$31_2.139] _ 1] [545}4
[—;T-—J : s L LR T P
& 2 2.42631
1
—280 + (— - - ;r] 2.30586 +
&
_ s-0.000709607 |5 42 2|
4 ‘o.'"_ " ! U
6.9147x1064/ 2 |1+ -2 " ds
2im Joicty Vs
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B4 2

(_ ] 1} p1ggr (cos(REELZIR) q)6ayT )

- + ~233-34-13 =
¢ 2 2.42631
1 6 4
~280 +[—; —;r} 2.39586 +6.9147x 10 \E
_ 25 L -25
VT piws 0-0266384 r[s}{ﬁ ]
_1+—J ds || for 0 <,
El.i'T —q'-.:a._'.+y r[l_s} &
2
Multiple-argument formulas:
Y 2.42631 2.180 4
11| 2.1802 [cns[ e ] - 1] (64 ﬁ}
(-;r-—} + ~-233-34-13 =
¢ 2 2.42631

1.38294 %107 (1 + ¢ m} [—1.?3244>< 107 + sinz[%] v’?‘]
_280 +

&

v 2.42631 2.189 ol 4
1,[2.189? [C“[T] } 1] (64v2)
(-n- ] + B L B [ P
2 2.42631

@

(1 +¢n}[2.39586 +1.38294 % 107 [-1 + casz['mi“%]] ﬁ“]

280 -
&
Y 242631 2,189 4
1242031 2082 1) {64V 2)
1y[2.189% |°°% :
[_;T_—J +[ [ ioch ] ] _233-34-13 = -280—
6l 2 2.42631

(1+¢m) [2.39586 +6.9147 % 108 [- 1+ ms[%%“g]] [1 53 cas[f'—-f'g'-‘?]]z ﬁ“]

L

We have the following mathematical connection:

VI
(_H_ EJ[% — [25:2621}0 [cos[ﬁ 2.426310 2.189]_ 1]]_ it P
¢ : 64 V2 = 73492 =
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/13 N exp Uda (—ﬁpgﬂpg)}|BP>Ns+ \
TR k [extosn{ fan (- ggmrentxe ) e xt <o)y ) i
ik ‘ :

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... =

/

— 0 AE:‘Pl"Eg

[ {5 eoneofas )

\ <H{(ogr [ g 7) Qog ) + (5™ (log Ty + &5'F; (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.
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Appendix

The OFIS Foundation Is supported by donations from users of the OEIS and by a grant from the Simons Foundation.

013821 THE ON-LINE ENCYCLOPEDIA
53(?5%3 OF INTEGER SEQUENCES?®

10221121

founded in 1964 by N. ]. A. Sloane

A053261 Coefficients of the 5th order' mock theta function psi_1(q).
1, X, 1,3, 1, ¥, ZF,. 2,4, 2, K2, 2y FoW, 3, 3, 3,308 A A, Ay 5u 5% 5y 8,086 P T Ta
g, 8, 0, 18, 18, 1@, 11, 11, 12, 13, 13, 14, 15, 15, 16, 17, 18, 19, 28, 2@, 21, 231, 24, 25 I6,
27. 28, 38, 31, 32, 34, 35, 37, 39, 48, 41, 44, 45, 47, 58, 51, 53. 55, 58, 68, 63. 65 (list; craph; refs;
listen: history; text: :nternal format)
OFFSET B,7
COMMENTS Number oF partitions of n such that each part occurs at most twice and if k occurs
5 a part then all =maller positive integers occur.
Strictly unimocdal compositions with rising range 1, 2, 3, .., m wherz m 1c the
largest part and distinct parts in the lalling rarnge (this lMollows trivially (rom
the comment above). [Jogrg Arnct, Mar 26 2814]
REFEFENCES Srinivasa Ramanujan, Collected Papers, Chelsea, Mzw York, 1062, pp. 254-3E5
Srinivasa Ramanujan, The Lost Notebook and Other Unpublished Pzpers, Narosa
Fublisning House, New Delhi, 1288, pp. 19, 21, 22
LBES Vaclav Kotesovec, Table of n,_a(n) for n = €..78838 (terms 8..1000 from Alois P.
Heinz)
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Observations

Figs.

d

.*? (a) False Vacuum ; Quantum
= Fluctuation
a Y (b) 4

8 | Quantum

E Fluctuation

5|

FIG. 1: In simple inflationary models, the universe at early times is dominated by the potential energy
density of a scalar field, ¢. Red arrows show the classical motion of ¢. When ¢ is near region (a), the energy
density will remain nearly constant, p = p;, even as the universe expands. Moreover, cosmic expansion
acts like a frictional drag, slowing the motion of ¢¢ Even near regions (b} and (d), ¢ behaves more like
a marhle moving in a bowl of molasses, slowly creeping down the side of its potential, rather than like
a marble sliding down the inside of a polished bowl. During this period of “slow roll,” p remains nearly
constant. Only after @ has slid most of the way down its potential will it begin to oscillate around its
minimum, as in region (c), ending inflation.

/\
\

Graph of a cubic function with 3
real roots (where the curve crasses
the horizontal axis aty = 0). The
case shown has wo critical poinis,
Here the function is

fix) = (x® + 3x% — 6x — 8)/4.
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The ratio between M, and q

My= 3P —32,
2 :

q:—

1.e. the gravitating mass M, and the Wheelerian mass q of the wormhole, is equal to:

\ 3(2.17049 - 10%72 - 0.0012
2 ((3v3) (4.2 10°1.9891 - 10))

1.732050787905194420703047625671018160083566548802082460520...
1.7320507879
1.7320507879 ~+/3 that is the ratio between the gravitating mass M, and the

Wheelerian mass q of the wormhole

We note that:

4E)4)

B2 | =

[_

11;"3
1.7320508075688772035274463415058723660942805253810380628055. .. 1

iizthe imaginary unit

r = 1.73205 (radius), §=90°
1.73205

This result is very near to the ratio between M, and q, that is equal to 1.7320507879

~V3

With regard V3 , we note that is a fundamental value of the formula structure that we
need to calculate a Cubic Equation

We have that the previous result
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+ \1'3]—[— e HE]:!‘JIB—

B2 | =
B3| =
B | =
B | e

— 1.7320508075688772935274463415058723660942805253810380628055. .. «

r=1.73205 01 , @=190°

can be related with:

, 1+i\/§ , 1, i3
u (—u{5_7]+v (—V{E_T]—q

Considering:
1 i3 1 i3
(‘I{E‘TJ*‘I{TTJ-Q

— iV 3 — 1.732050807568877293527446341505872366942805253810380628055. . i

r=1.73205 i1 d=90°

L]

:(—1)[1—£]—(—1){1+£J=q=1.73205zﬁ

2 2 2 2

We observe how the graph above, concerning the cubic function, is very similar
to the graph that represent the scalar field (in red). It is possible to hypothesize
that cubic functions and cubic equations, with their roots, are connected to the
scalar field.
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From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn_RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575

and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.
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Note that:

g2 = \/ (1 + V2).

Hence
642 = ™2 _94 1 276eVE ...
64955 = 4006e~™V22 4 ...
so that
64(gh + gt = €V 04 - ATV L oo = B{(L VI 4+ (1 =) 2]
Hence B
e™V22 _ 9508951.9982 . . . .
Thence:
6493 = 4006e™VE | ...
And
64(g2% + 952Y) = ™2 24 + 4372V ... = 64{(1 + V2)2 + (1 - v2)1?}

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.
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Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci
and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1, 1, 23,58 13,21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

The Lucas numbers or Lucas series are an integer sequence named after the
mathematician Francois Edouard Anatole Lucas (1842-91), who studied both that
sequence and the closely related Fibonacci numbers. Lucas numbers and Fibonacci
numbers form complementary instances of Lucas sequences.

The Lucas sequence has the same recursive relationship as the Fibonacci sequence,
where each term is the sum of the two previous terms, but with different starting
values. This produces a sequence where the ratios of successive terms approach
the golden ratio, and in fact the terms themselves are roundings of integer powers of
the golden ratio." The sequence also has a variety of relationships with the
Fibonacci numbers, like the fact that adding any two Fibonacci numbers two terms
apart in the Fibonacci sequence results in the Lucas number in between.

The sequence of Lucas numbers is:

2, 1,3, 4,7 11, 18, 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778,
9349, 15127, 24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647,
1149851, 1860498, 3010349, 4870847, 7881196, 12752043, 20633239, 33385282,
54018521, 87403803 ......

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff
array, the Fibonacci sequence itself is the first row and the Lucas sequence is the
second row. Also like all Fibonacci-like integer sequences, the ratio between two
consecutive Lucas numbers converges to the golden ratio.

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are:

2, 3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451,
6643838879, ... (sequence A005479 in the OEIS).

In geometry, a golden spiralis a logarithmic spiral whose growth factor is @,

the golden ratio.”" That is, a golden spiral gets wider (or further from its origin) by a
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factor of ¢ for every quarter turn it makes. Approximate logarithmic spirals can

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar 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 (taxicab number).
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