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Abstract

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

! M.Nardelli have studied by Dipartimento di Scienze della Terra Universita degli Studi di Napoli Federico
II, Largo S. Marcellino, 10 - 80138 Napoli, Dipartimento di Matematica ed Applicazioni “R. Caccioppoli” -
Universita degli Studi di Napoli “Federico II”” — Polo delle Scienze e delle Tecnologie Monte S. Angelo, Via
Cintia (Fuorigrotta), 80126 Napoli, Italy



https://www.pinterest.nz/pin/132434045270275344/?autologin=true&nic=1a

[we 1 1 1 1 1
5 = + 4l —+ + + e
V2 1-3 1-3-0 1-3-5-7T 1-3-6-7-9

Brinivasa Ramanujan
1BET - 1020

From Ramanujan manuscript books:
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Forn=0.1182, we obtain:

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

Input:
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n! is the factorial function

Result:
3.14081...

3.14081...

Alternative representations:

32 32
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32 32
4;—{1!—5-1]]8 01182 (45 V'5 0.118245V5 430 - 0.1182-1) - {;—¢-1+v—5]]ﬂ'9456|:2.54r5+9.96441«'—5]
(8 -0.1182)(64"-1182 111)3) 0.9456 (647 1182 1)) 13)

I'x is the gamma function

Iia, x)is the incomplete gamma function

[y i the Pochhammer symbol (rising factorial)

Series representations:










































































































































































































































































































































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

we have that:

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

Input interpretation:

Result:

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

(11.01790143176059 + 2.958865402388967 +4.931553822283411 +
1.978491495476199)

Input interpretation:
11.01790143176059 + 2.958865402388967 +
4.931553822283411 + 1.978491495476199

Result:
20.886812151900167

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

(11.01790143176059 - 2.958865402388967 - 4.931553822283411 -
1.978491495476199)

Input interpretation:
11.01790143176059 - 2.958865402388967 -
4.931553822283411 - 1.978491495476199

Result:
1.148990711612013

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

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

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

= 1.142443242201380904097917635488946328383797361320962332093. ..

f(q) = 1.1424432422...

furthermore, we obtain:

1+1/(11.01790143176059 - 2.958865402388967 - 4.931553822283411 -
1.978491495476199)"Pi

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

Result:
1.6464129829975. ..

1.64641298... ~{(2)=— L saxvv{uv &

Alternative representations:

1+1/(11.017901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.9784914954761990000)" =
1

1.148990711612013000'8"

1+

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

4.9315538222834110000 - 1.9784914954761990000)" =
1

1.148990711612013000 " l2=i-1)

1+

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

1+

1.1489907116120 13DDDcns‘1.:_1]
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Series representations:

1+ 1;"[11.[) 17901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784014954761990000)"

@k \
1+1.148990711612013000 " Sko "1/ /1142K)

1+ 1;"[11.0 17901431760590000 - 2.9588654023889670000 -

4.9315538222834110000 - 1.97840914954761990000)"

-0.277767820800712717 - Ti, 2K 12 k]
1+ 1.2320179655370680025 ¢ ol 2

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

4.9315538222834110000 - 1.97840914954761990000)"

~EP (278 (6450 k;.],."'{ ).
1+1.148990711612013000 The

Integral representations:

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

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

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

1 E
-0,55553565978 1425434 JU v 1-1= dt
l+¢

1+1/(11.017901431760590000 - 2.9588654023889670000 -
4.9315538222834110000 - 1.9784914954761990000)"

-0.2777ETE29BOT1IZ2T1T B‘” =T )T dt
l+e 4
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(11.01790143176059 + 2.958865402388967 +4.931553822283411 +
1.978491495476199)*1/6

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

Result:
1.6595054899737257...

1.6595054899... is very near to the 14th root of the following Ramanujan’s class
invariant 3 L K)g49)5459 0= 1164,2696 1i.e. 1,65578...

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

Input interpretation:

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

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

Result:
1.6725054800737257. . = 10727

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

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

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

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

satisfied. These are precisely the mathematical identities discovered by Ramanujan

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

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

Ramanujan tau function

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

> rn)g* = 511(1 — )% = n(2)* = A(2),

n=1

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

Values

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

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

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

Rogers—Ramanujan continued fraction

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

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

2 2

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

[M]s

o 7 _
G(Q)_g(l—f;')(l—qz)-"ﬂ*—ﬂ -

Il
=

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

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

=1+q+@ +¢ +2¢" +24° +3¢° + -
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and,

2

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

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

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

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

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

g, &
14+ .

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

numbers that can be evaluated explicitly.

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

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

2z

e 5 e—27r

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

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

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

e Z 1 ~2.0663656771

(2n+1)1 1+ 1

2
3
4

1+—
1+...

I+
1+

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

1/%617’0[\/25] 0.6556795424

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

From Wikipedia:

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

(¢ +10z +5)*

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

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

Y

(r® — 228r'5 + 494710 + 22875 + 1)°

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

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

and R(g"), one finds that,

(r?° + 12715 + 14710 — 1275 4-1)3

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

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

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

Now, from:
121



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

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

Input:
(1-228 +494 + 228 + 1)°

(1+11-1)°

Exact result:

122023936
161051

Decimal approximation:

~-757.672637860056752208927606782944533008211125668266573942...

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

Mixed fraction:

108329
161051

Repeating decimal:

Continued fraction:

-757 +

-1+

-2+
18+ 1
-3+

-1+

-1+

-1+

34—
-1+ 1
—27+-

B2 =

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

For r =1, we obtain:

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

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

(1+11-1°

Exact result:

400320064
161051

Decimal approximation:

-2485.67263786005675220802760678204453309821112566826657394 ...

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

with minus sign

Mixed fraction:

108329
161051

-2485

Repeating decimal:

Continued fraction:

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

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

j(r) — 1728 = —

-757.672637860056752208927606782944533098211125668266573942 — 1728 =
=-2485.67263786005675220892760678294453309821112566826657394;
and:

1728 = 2485.67263786005675220892760678294453309821112566826657394 -
757.672637860056752208927606782944533098211125668266573942

Input interpretation:

1728 = 2485.67263786005675220892760678294453300821112566826657394 —
757.6726378600567522089276067820944533008211125668266573942

Result:
True

1728 = 2485.67263786 — 757.67263786

Now, from:

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

j(57) = -

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

Input:
(1+12+14-12+17°

1+11-1

Exact result:

4096
11
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Decimal approximation:

-372.363636363636363636363636363636363636363636363636363636...

-372.36363636.....

From:

. (2 + 122+ 16)°
6n)=—— 1

For z = 0, we obtain:

(16"3/11

Input:
16°
T

Exact result:

4096

11
Decimal approximation:

-372.363636363636363636363636363636363636363636363636363636...

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

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

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

Exact result:
4096

33
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Decimal approximation:
~124.121212121212121212121212121212121212121212121212121212. .

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

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

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

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

Result:

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

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

Expanded form:

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

Real solutions:

x =-11.3636364

x = -0.09090909091

Complex solutions:

x=-8.701942 -2.106217:

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

x =-0.57078550 + 1.08797339:

From:
¥+ (1+7)zy+r°y =z + r°z?

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

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

Result:
-1338.279502366641666596544

Repeating decimal:
-1338.279502366641666596544

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

For x =8.95321, we obtain:

(8.95321)"3+(8.95321)"2

Input interpretation:
8.95321° +8.95321°

Result:
707.840008077261161

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

For x =1.22861, we obtain:

(1.22861)3+(1.22861)"2

Input interpretation:
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1.22861° + 1.22861°

Result:
3.364047865863381

3.364047865863381

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

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

Result:
0.007513148009158527422000833050429

0.007513148009158527422990833959429

From the two previous equation, we obtain:

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

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

Decimal approximation:

1.643751820517225762308407936230970517383402580045475200411 ...

1.6437518295172....~{(2)=— L saxvv{uv &

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

Input interpretation:
128



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

Result:

0.98603757111...
0.98603757111...

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

Input interpretation:

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

Result:
133.0999999974711000000374010999995050011000061600010999263. .

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

On some equations concerning the Fermi and Yukawa theory meson

From:

Are Mesons Elementary Particles?

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

We have the following equations:

129



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

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

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

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

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

he
i
(2Quc®)?

fN*U‘Y1T2Ts+371727374)Pd3f-

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

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

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

We find, therefare,
¢'=(rhc)1<0.52

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

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

130



We have that from (20):

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

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

Result:
3.34089... % 10712

3.34089... * 107"

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

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

Result:
6.93392.. % 107

6.93392... % 10"

Note that:

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

Input interpretation:
1

256 3.34089 . 10712 .

6.93392
1014

Result:
0.98497733...

0.98497733...

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

Result:
3.41023... x 10712

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

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

Result:
3.27785... » 10712

3.27785... % 107"

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

Input interpretation:
1

l 341023 1

256 1pl2 3.27785

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

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

Input interpretation:
(3.27785 - 10713}

47+1.054 1073 3. 108

Result:
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0.270400...
0.2704...

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

Input interpretation:

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

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

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

Input interpretation:

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

Result:
1.643952...

1.643952...~{(2)=— L saxvv{

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

Input interpretation:

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

Result:
0.520000...
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0.52

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

Input interpretation:

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

Result:
1.65393. ..

1.6539267... is very near to the 14th root of the following Ramanujan’s class
invariant 3 L K)g49)5459 0= 1164,2696 i.e. 1,65578...

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

0.0047 =0.0052+0.0011-0.0027+0.0011

Input interpretation:
1

| 1
sl 3|| 22778 10132

\ 4ri054 107343 108

Result:
137.585...

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

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

Input interpretation:

1
- f
1
(0.52 +0.2% 3I| CETLTTIITRA:
"'I 471054 10733 1p8
Result:
1.63709...
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1.63709...~{2)=— L saxvv{uv &

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

Input interpretation:

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

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

Input interpretation:

g b
10° x 2=z 052

1

| 1
(0.52 +0.27) | G P

\ 4ra054 107343 108

Result:
134.697...

Or:
Input interpretation:

1
10° 0.52

vl

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

"'J 471054 10733 1p8

Result:
134.600...

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

In conclusion:

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

T
10

Result:
137.1742112482853223503964334705075445816186556927297668038...

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

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

Input interpretation:
0.27 + 0.52

64 log

V 4r.1.054571 1073* .3 10°

Result:
1782.816...

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

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

Indefinite integral:

=

| 0.27 +0.52
| 34 2 JCJITSQS.].EIZ
\ 471.054571 107*3 10
Plot of the integral:
¥

‘«x 1200 | f,”
l\ 1000 | /

BOO | / . :
| (% from =1.2to 1.2)

B0 |

400 |

200 |

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

Input interpretation:
895.18 - 1.08094974°

Result:
1321.106647043284321978706216428783110467783232

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

Now, from:

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

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

(ro®2)d 2

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

0.202 1
= —e Y,
(ro® )t u

f

[ 0.0136 sinv

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

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

Input interpretation:
0.236 +0.218 +0.202

v 4r11.054571  1073* .3 108

Result:
1.04040... = 10%2

1.04040... * 10"

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

Input interpretation:

0.202 +0.236 +0.218
64 log

V 471054571 1073* .3 10°

Result:
1770.920...

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

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

Input interpretation:
0.0136 +0.0147 +0.37

64 log

V 471054571 1073* .3 10°

Result:
1738.987...

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

Input interpretation:

0.0136 +0.0147 +0.37
15 64 log

v 4r-1.054571  1073% .3 108

Result:
1.64444652. ..

1.64444652...~({(2)=— L saxvv{

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

Input interpretation:

0.0136 +0.0147 +0.37
1.0061571663 15 64 log : =

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

Result:
1.65457165. ..

1.654571... is very near to the 14th root of the following Ramanujan’s class invariant

3L K guo)sa500 = 11642696 i.c. 1,65578..

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

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

Result:
1.609451369129162146466137412028231343

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

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

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

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

Result:
1.617412098130703317191873174547237097456086883303230056391...

1.617412.....

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

From:

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

or by (16)

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

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

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

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

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

=4 x lﬁ_aucma.erg,

We have that:

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

410730

Result:
8000 000000000000 000000000 #

Decimal approximation:
2.5132741228718345907701147066236023073577355195000846... x 10°°

2.51327... % 10%
Property:

8000000000000000 000000000 xis a transcendental number

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

Input interpretation:

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

Result:
2000000000000 27

Decimal approximation:
5.0132565492620010048315305696220905060139734812198766... x 10'

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

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

Input interpretation:

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

Result:
y 21 log|2000000000000 2

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

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

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

Result:
134 21 lag[z 000000000000 27 |-13

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

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

Input interpretation:

[ -
— [ A2 107 x4 10717
15 —13+13v 21 log ‘u|

451070
Result:
II —_— "
1,?' 13421 lug[z 000 000000000 2x ] -13

Decimal approximation:
1.643822438739917290895309483013173301886407117030932783615...

1.643822...=((2)=— L saxvv{

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

Input interpretation:

[ o
I [ Axx221077 x4 10717
+2+ 2| 8] |
g‘u 4107

Result:
39 +13+/ 21 log(2000000000000+ 2
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Decimal approximation:
1781.113757835737423839492716533263869313617629577537956107...

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

From paper 11

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

K P — L [ Rein s soriydb
i

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

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

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

Kp=9 = {1+ O(—lu } (23)

Ke Vrwr® ©r

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

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

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

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

r | 0.05‘ 01 g 025 05 10 | 15

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

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

Input interpretation:
2.46 10™

0.5240.11 ]_I:I3

5.3
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Result:
2.060952380952380052380052380952380052380052380952380052. .. % 10°

2.0695238... * 10°

We obtain, from (24):

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

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

Result:
1.63684610556805845

1.6368461.... a result that is a good approximation, i.e. very near to the value 1.62

Thence, from (24), we obtain:
(((((R*F10M9)2/((((1.054571817*107-34)(3*%1078)))*1.6368461

Input interpretation:
(2% 10°°)

(1.054571817 - 107* » 3. 10%) 1.6368461

Result:
7.72422165470324266781912014437129568046557363370486145. .. % 107

7.7242216547... * 10" = 77242216.5
We have that:
sqrt(((2.0695238 * 1078) / (7.7242216547 * 10"7)))

Input interpretation:

|
I| 2.0695238 - 10°
\ 7.7242216547 - 107

Result:
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1.6368461...

1.6368461...~({2)=— L saxvv{uv &

And:
1/(((2.0695238 * 1078) / (7.7242216547 * 10°7)))"1/64

Input interpretation:
1

f
g4l 20605238108
T. 7242216547107

Result:
0.0847188573. ..

0.9847188573...
And:

24%4 In ((((CCCAU2*10M9)2/((((1.054571817*107-34)(3*%1078)))*1.6368461))))))))

Input interpretation:
(2% 1077

(1.054571817 - 1073* .3 . 10%)~ 1.6368461

24 . 4 log

Result:
1743.59584. ..

1743.595... result in the range of the mass of candidate “glueball” f,(1710)

4% 4 Tn (2 107-9)2/((((1.054571817*10-
34)(3*1078)))*1.636846 1 )))))))))))" 1/15

Input interpretation:
I

15|I 24 . 4log
\

(2 -10°p
(1.054571817 - 107 =3 . 10%) - 1.6368461

Result:
1.644736719...
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1.64473..~{2)=— L saxvv{

1.006157166374 * 24*4 In (((((((((2*10°-9)"2/((((1.054571817*10"-
34)(3*1078)))*1.6368461))))))))

Input interpretation:
(2. 107%)?

(1.054571817 - 1073« 3. 10%)» 1.6368461

1.0061571663"% 24 - 4 log

Result:
1786.93652. ..

1786.936... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

From the result of formula, we also obtain:
((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))-21

Input interpretation:
ilE

(54”?.?24221654? 107 xdx -21
Jo

Result:
1320.9534993

1320.953... result very near to the rest mass of Xi baryon 1321.71
e+ 1/10((((((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))-21))))

Input interpretation:
12— .
= [ { 5417 7242216547 107 xdx -21
w0

Result:
134.81363175
134.813... result very near to the rest mass of Pion meson 134.9766

(-2172-144-21-8) + (((((((integrate (7.7242216547 x 10°7)x, [0, 1/(54Pi)]))))

Input interpretation:
g

(-21% - 144 -21-8) + [ 5477.7242216547 - 107 xdx
w0
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Result:
727.0534003

727.953...

result practically equal to the famous Ramanujan cube formula 9° — 1° = 728
Note that, we have also:

(-2172-89-21-8) + ((((((((integrate (7.7242216547 x 10"7)x, [0, 1/(54P1)]))))

Input interpretation:
£ il

i T B L BT [ 547 7.7242216547 - 107 x dx
Jo

Result:
782.9534993

782.953... result very near to the rest mass of Omega meson 782.65
From (24) for the value 0.76, we obtain:

(((((2*107-9)°2/((((1.054571817*107-34)(3*1078)))*0.76)))))

Input interpretation:
(2 107°P

(1.054571817 - 1073% 3 - 10%) 0.76

Result:
1.66360027513638808133859504128231477454170005086745144 . x 10°

1.6636... * 10°

Note that:
1/(((1.6636 * 10"8) / (7.7242216547 * 10"7)))"1/64

Input interpretation:
1

f
64/ _ 16636108
\'I 7.7242216547-107

Result:
0.0880830. ..

0.9880839...
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And:

integrate (1.663600275136383808133859504128231477454170005086745144 x 108
)%, [0, 1/(248Pi)]

Definite integral:
S -

[348" 1.66360027513638808133850504128231477454170005086745144 - 10° x
Jo
dx =137.03

137.03, very near to the inverse of fine-structure constant 137.0359...

Visual representation of the integral:
200000 2

1 50000 /f

100000 !/,
0000 | #,-f’,

|
[
f’? 0 QO TR QIO RO OME00 D000 TE001 4

From paper III Yukawa, we have that:

The corresponding probability, when the heavy quantum is moving with
the velocity v and energy FE, is rcduced to

'w:fwol/l-—<_f.v_>> 29" + ¢ M mec’ (67)
¢ 6%ic 7 E

owing to the change of time scale under Lorentz transformation. The
mean life time 7 and the mean free path A of the heam quantum with
the energy FE can be defined by the relations

=1 Azer (68)
w

If we take ¢)'=g/=¢'=4x10"", a value which was determined from
the probability of B-disintegration in §4, I, and m,=100m,” we obtain

w=2x10° M - (69)

4

We obtain:

(2%(4*107-17)"2+(4* 10717 2))/((6*1.054571% 10/
34*3%10/8))*(((100*(3*10°8)*2))/((1.054571*10"-34)
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Input interpretation:

2(41077F +(4. 10717 100(3 - 10%p
6:.1.054571 1073+ .3 10® 1.054571 . 1073¢

Result:
2.1580405107899897527223221742908299793179295820195144. .. x 10%

2.15804051... * 10%
We have also:

17 In (((((*(A*107-17)"2-+(4*10°-17)72))/((6*1.054571%10/-
34*3*%1078))*(((100%(3*1078)"2))/((1.054571*107-34))))))

Input interpretation:
2 (4 10717 + (4 10717 100(3 - 10%)

17 log
6-1.054571 107343 10%® 1.054571 1073

Result:
1774.55401. ..

1774.55401... result in the range of the mass of candidate “glueball” f;(1710) and the
hypothetical mass of Gluino (“glueball”=sy xr G MeV; gluino = 1785.16 GeV).

We note that:

(AT Tn (((((F(E*10M-1T)2+(E* 10717 2))((6%1.054571%10/-
34*3%10/8))*(((100*(3*1078)*2))/((1.054571%*10~-34)))))))N)N) 1/15

Input interpretation:

| 2{4x 107172 + (4 %107 17) 100(3 - 10%)

6.1.054571 - 1073* .3 10%® 1.054571 10734

Result:
1.646667629 .

1.646667...~{(2)=— L saxvv{

149



And:

2sqrt[6* (((((((((17 Tn ((((((R*(A*10/-17)2+(A* 1017 2))((6*1.054571% 10/
34*3%10/8))*(((100*(3*10°8)*2))/((1.054571*10"-3)))))))N))) 1/15]

Input interpretation:

I
f

2 1615 17 log
\ N

2{4x10717¢ + (4 x10°17)2 100(3 - 10%)°
61.054571 - 103* 3 - 10® 1.054571 1073

Result:
£.286495296. ..

6.286495296... = 21t
We have also that:

27H1OA3*((((((((((17 Tn ((((((R*(E*107-17)"2+@E* 107°-17)72))/((6*1.05457 1% 10/
34*3%10/8))*(((100*(3%10°8)*2))/((1.054571*10"-3)))))))))N))) 1/15]

Input interpretation:

- 10315'|1?1 2(4x10717¢ + {4 x 10°17) 100(3 - 10%p
+ |17 log
\ 6x1.054571 x103* x3 x10°%  1.054571x 1073

Result:
1673.667629 .

1673.667... result very near to the rest mass of Omega baryon 1672.45
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