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Abstract

In this research thesis, we have analyzed various Ramanujan continued fractions and
described the new possible mathematical connections with some sectors of Particle
physics concerning like-particle solutions and dilaton value.
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A continued fraction of order twelve
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Ramanujan has recurded several continued lractions in his notebooks. One of the [ascinating continued lraction identities
recorded by Ramanujan as Entry 12 in his second notebook [9], [2 Entry 12, p.24]

(0°q% 4")o(b°q% 4% _ 1 (a—bq)ib—aq] (a—Dbg’)(b—aq’) @)
(@2q;0)w(b?qigY) (1 —ab)+ (1 —ab)(1+g)+ (1—ab)(1+g°)+.." -
lg|<1,|ab|< 1.
For a proof of (B}, see C. Adiga, B. C. Berndt, S. Bhargava and G. N. Watson [1] and L |acobsen [4].
In the equation (8}, replacing g by g°, @ by ag? b by ¢ and then putting @ = 1, we get
fcq.—¢") _ _1-q @(-¢)0-¢" ¢(1—¢°)(1-4¢") o)
f(-¢>.—q) (—@}+ —¢)1+¢)+ (1—@)(1+g%)+... '
Let 3 ? 4 3 R 10
= T — 1= (1 — — :
H(g) = gil=xn) g t—q Il 9] g~y 1—q") (10]
(—¢)+ 0-@)1+¢°)+ (1 -@)1+¢%) +...
and

Vig)=H( q).
In this paper, we obtain a modular relation between the continued fractions /[(g) and //{g"). We also establish several
reciprocity theorems, integral representation and explicit evaluations of the continued fraction H(g) which are analogous
to the results of Rogers-Ramanujan continued fraction and Ramanujan’s cubic continued fractions.

Forq= e ", we obtain:

H(e V™) V1263/5 +72v/15 — 1623 — 279 — 1
e = - — .
Vv 1264/5 + 7215 — 162/3 — 279 + 1

((CCCCCCCCA26%sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))"1/4))))-1)))) /
((CCCCCCCCA26%sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))*1/4))))+1))))



Input:
Af o i
V1265 +72+15 -162v3 -279 -1

N 126V5 +72vV15 —162v3 —279 +1

Decimal approximation:
0.000888741039339185484765724244179763954173425588579151719...

v3 rootof x'®+124x2 -58x® —4x%+1 near x=0.578377 -1

v3 rootof x'®+124x2 -58x® -4x% +1 near x=0.578377 +1

Minimal polynomial:
16 15 14 13 12 11
x®-1136 x'° + 12216 x** — 55888 x'° + 185564 x'% — 455280 x'! +
827656 x'° — 1167056 x° + 1308870 x° — 1167056 x~ + 827656 x° —
455280 x° + 185564 x* — 55888 x° +12216x° - 1136x+1

We obtain:

I/ (A 26*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))"1/4))))-1)))) /
(CCCCCCCCCA26%sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))*1/4))))+1))))

Input:
1

4y _— — =
W 1264 54724 15 =162+ 3 -272 -1

4f T P —
Y 126475 +724 15 16243 279 41

Result:
4f — — e
1+V —279-162v3 +126V5 + 72415

v —279 _ 162V +126v5 +72v15 -1

Decimal approximation:
1125.187153215676867133360097155994031180688516860280820560...
1125.187... result very near to the rest mass of Lambda baryon 1115.68

V3 |rootof x'+124x2 _58x% _4x%+1 near x=0.578377 +1

v3 |rootof x'4+124x2 _58x% _4x%+1 near x=0.578377 -1



1

+

*?—2?9—162\.’?+125f§+?2»’ﬁ =
4f - — —
V2791623 +126+5 + 7215

1}“-2?9— 162v3 +12645 +72+/15 -1

Minimal polynomial:
16 15 14 13 12 11

x'® 1136 x"° + 12216 x** - 55888 x'° + 185564 x'% — 455280 x' +
827656 x'° — 1167056 x~ + 1308870 x° — 1 167056 x’ + 827656 x° —
455280 x° + 185564 x* ~55888x° +12216x° —1136x+1

179 % 1/ ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279))) 1/4))))-1)))) /
(CCCCCCCC(126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279))) " 1/4)))+ 1)))N)))

Input:
1 1

9

4 = — —
Y 12645 +72 V15 -162 3 279 -1

4 — = =
Y 12645 +72 415 —162 43 270 41

Result:
1+§7-2?9—152 V3 +126+5 +72+15

9[$—2?9—162ﬁ+126v’§+?2fﬁ -1]

Decimal approximation:
125.0207948017418741250208906830903367978542706511423133966...
125.02079....result practically equal to the boson Higgs mass 125.18

Alternate forms:

— 4 — —
1+v3 ¥ -31-18+v3 +14+5 +8+15

9[@?-31-1&@”4#?4#? -1]

rof x164124x12-58x% —4x* +1 near x=0.578377 +1

V3
9[»@ root of %16 +124 %2 58 %% —4x* +1 near x = 0.578377 —1



1

-+

9 [-i? -270-162v3 +126W5 +72+415 - 1]

af — —_ J—
V -279-162v3 +126 V5 +72V 15

9 [3}’-2?9 -162 43 +126 V5 +72415 - 1]

1/8 * 1/ ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))"1/4))))-1)))) /
(CCCCCCCC(126%sqrt(5)+72*sqrt(15)-162%sqrt(3)-279)))* 1/4))+1))))N)))

Input:
1 1

B

4 = — —
Y 12645 +72 415 -162 43 -279 -1

4 — e —
Y 12645 +72 415 -162 V3 -279 41

Result:
4f —_— P .,
1+¥-270-162+TF +126+5 + 7215

g [-?3' _279-162v3 +126v5 +72V 15 - 1]

Decimal approximation:
140.6483941519596083916711371444992538975860646075351025711...
140.64839....value very near to the rest mass of Pion 139.570

(27%23)+ 1/ (((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))*1/4))))-1)))) /
(CCCCCCCC(126%sqrt(S)+72*sqrt(15)-162*sqrt(3)-279)))"1/4))+1))))

Input:
27 %23 +

1

4 = — —
v 12645 +72+ 15 -162+/3 -279 -1

4f — —— =
Y 1264 5 4724 15 =162y 3 -272 41

Exact result:
4 e s —
1+V -279-162v3 +126v5 +72+ 15
a

621

N -279_-162v3 +126V5 +72vV15 -1

Decimal approximation:
1746.187153215676867133369097155994031180688516860280820569...
1746.187... result very near to the mass of scalar meson fy(1710) “candidate glueball”

(1746.187153215676867133369097155994031180688516860280820569)*1/15

6



Input interpretation:
'Y/ 1746.187153215676867133369097155994031180688516860280820569

Result:
1.644800565627490419340793242119225324029385196010639301047..
1.644899565627499419340793242119225324029385196010639301047

We have also that:

(CCCCCCCT /- (CCCCCCCC(((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))*1/4))))-1)))) /
(CCCCCCCCCA26%sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))*1/4))+ 1)) " 1/14

Input:

1

e =y T =
14 V¥ 12695 4724715 1623 -279 -1

4 = e =
\\ v 12645 472+ 15 ~162+ 3 —270 41

Result:

4 — I P
l+\'|l—2?9—ll52 v3 +12645 +72+15
14

‘1 N -279-162 V3 +126 V5 +72 V15 -1

Decimal approximation:
1.651751181264349807389264788923109619393121726024257802947...
1.65175118.... result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/Gro1/5)° = 1164,2696 i.c. 1,65578...

V3 |rootof x1%4+124x12 _58x® —4x* +1 near x =0.578377 +1
14
\ V3 rootof x1%+124x'2-58x% -4x* +1 near x=0.578377 -1
x16_1136x1° + 12216 x* — 55888 x13 + (171

185564 x'% — 455280 x* + 827656 x'” — 1167056 x° +
1308870 x% — 1167056 x + 827656 x° - 455280 x° +
185564 x* - 55888 x° + 12216 x* - 1136 x+1 near x = 1125.19



Minimal polynomial:

*¥*2% _1136 ¥°1° + 12216 %' - 55888 %2 4 185564 x'®® _ 455280 x'%* 4+
827656 x'*° ~ 1167056 x'2® + 1308870 x'1% — 1167056 x°* + 827656 x** —
455280 x™° + 185564 x°° 55888 x® + 12216 x®% — 1136 x* + 1

We have also:

(CCCCCCCCCCCC126sqrt(5)+72%*sqrt(15)-162%sqrt(3)-279))* 1/4))))-1)))) /
(CCCCC126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))" 1/4))))+1))))))))* 1/4096

Input:

4] — — —
V126 V5 +72v15 - 1623 -279 -1

4098
\ V126 V5 +72vI5 — 1623 279 +1

Decimal approximation:
0.998286210291019421519656145508340707669843748913925655326...

0.99828621.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e_z”‘/g =~ (0.9991104684
1+ie* ¥ -1 1+
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:



ﬁ‘“-zw&azﬁuz&ﬁmwﬁ

w‘f‘“-z?g—lﬁwﬁﬂzw?ﬁzvﬁ +1
1

1, 4006)

3"‘-2?9—152ﬁ+125v§+?2~.315 +1

— 4 — —
V3 ¥ -31-18v3 +14v5 +8v15 -1

4095

1+v?§‘f-31-18ﬁ+14v§+3vﬁ

v3 |rootof x19+124x2 -58x® —4x* +1 near x=0.578377 -1

'\ V3 |rootof x194+124x2 58 %% —4x* +1 near x=0.578377 +1

For q= eV , we obtain:

VI12V2 - \:f,-“f32+\/5+ @(v’ﬁﬂfﬁﬂ/ﬁﬁ— 3)3

V12v2 + \‘f;“f32+\/5+ @(fﬂﬁﬁ+fﬁﬁ— 3)3

-

Hie V) =

Numerator:

((((sqrt(12*sqrt(2)) - ((((32+((sqrt(S+sqrt(21))*((sqrt(S+sqrt(21))+sqrt(sqrt(21)-
3))" 3" 1/4

Input:

\/12 2 -;;:32+\If5+w.f§ [.j'aﬁ +\IIIE-3]3

zi‘rzwr-;: 32+\/5+QE [\Illdz-a +JII5+\E]3

Decimal approximation:
0.002022387189147699537072259421845574314522368625485931442. .

Denominator:



((((sqrt(12*sqrt(2)) + (((((32+((sqrt(5+sqrt(21)) *((sqrt(S+sqrt(21))+sqrt(sqrt(21)-
3))3)))"1/4

Input:

| | | | E
\."1242 +1\32+~;‘|'|5+\,"21 [\f'sﬂ,le +\f'~.£21-3

24243 + 32+‘f|5+-43 [J«.ﬁﬁ-zwﬁlswz]

\

Decimal approximation:
8.237046188439323323784036761382197546096248607996130382946...

((CCCCC((sqrt(12#sqrt(2)) - ((((32+((sqrt(5+sqrt(21))*((sqrt(S+sqrt(21))+sqrt(sqrt(21)-
)Y 1/4)))))) / 8.2370461884393

Input interpretation:
|

= T — T — R — ]
Vv 12v2 -;_;||32+-x15+f21 ["u'l5+"."2]. +whf21-3]

8.2370461884393

Result:
0.00024552335180372...
0.0002455233518...

We have that:

17 (CCCCCCCCCCCC(((sqrt(12*sqrt(2)) -
(((((32+((sqrt(5+sqrt(2 1)) *((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))*3)))))))*1/4)))))) /
8.2370461884393233))))))))

Input interpretation:
1

r— Y sy~ I mr—— B
Vizvz —‘{| 32+ 34Y 21 |V 54V 21 4 ¥V 21 -3

8.2370461884303233

Result:

4072.9323408692504...
10



4072.9323...
And:

1/4(CCCCCCCC 7 Coecaeeec(sqrt(12*sqrt(2)) -
((((B2H((sqrt(S+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))3)))))))"1/4)))))) /
8.2370461884393233)))))))))))

Input interpretation:
1 1

4

3

—— o e —
vizvaz -f:flq| 324W 5+4¥ 21 l\.' 5+ 21 +¥ ¥ 21-3

8.2370461884393233

Result:
1018.2330852173126...
1018.233 result very near to the rest mass of Phi meson 1018.445

344173 ((CCCCCCCT /7 ceeeeeeececc(sqrt(12*sqre(2)) -
((((32+((sqrt(5+sqrt(2 1) *((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))*3)))))))"1/4)))))) /
8.2370461884393233)))))))))))))

Input interpretation:

1 1
34+ -
3

3

] | — | II e | | II | T
yizvaz —‘{J 32+Y S4Y 21 |V 54V E1 +Y V21 -3

8.2370461884303233

Result:
1391.6441136230835 ..
1391.644... result very near to the rest mass of Sigma baryon 1387.2

=288+ 1/2((((CCCCCT /7 (e ((sqrt(12*sqrt(2)) -
((((B2H((sqrt(S+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))3)))))))"1/4)))))) /
8.2370461884393233)))))N))))))

Input interpretation:

1 1
-288 + -
2

— | 3

vi12vz —‘;:J 32+¥ 5421 V5421 +¥ 213

8.2370461884393233

Result:
11



1748.4661704346252 ..
1748.466... result very near to the mass of scalar meson f(1710) “candidate glueball”

(1748.4661704346252)*1/15

Input interpretation:
1Y 1748 4661704346252

Result:
1.64504260005197074...

2
1.64504260005197074..... = {(2) == = 1.644934 ...

(CCCCCCCT 7 ceeececeeeecc(sart12#sqre(2)) -
((((32+((sqrt(5+sqrt2 1) *((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))*3)))))))"1/4)))))) /
8.2370461884393233)))))))))))) /17

Input interpretation:
1

3

[ D el O =
vizvaz —‘:lr'| 324Y 54¥ 21 [V 54 21 WV 21 -3

.\ 8.2370461884303233

Result:
1.63060016562066232...

1.63060016...

We obtain also:

100OL((CCCCCCT /7 (CCCCreeCCC((sqrt(12*sqrt(2)) -
(((((32+((sqrt(S+sqrt2 1)) *((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))*3)))))))*1/4)))))) /
8.2370461884393233))))))))N))) 1/17]

Input interpretation:

1

1000

p—ed ] 3

V1242 —‘::J 324V 54V 21 [V 5421 +¥ 213

8.2370461884393233

Result:
1630.60016562066232. ..
(1630.60016562066232 + 21*2)

12



Input interpretation:
1630.60016562066232 +21 - 2

Result:
1672.60016562066232
1672.6 result practically equal to the rest mass of Omega baryon 1672.45

We have also:

(CCCCCOCC(sart(12*sqrt(2)) -
(((((32+((sqrt(S+sqrt2 1)) *((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))*3)))))))*1/4)))))) /
8.2370461884393))))"1/4096

Input interpretation:

I
| — f — o [ — 3
V1242 —:1\]||32+*u'5+\."21 [‘-4'5+\."21 +*-.|"«."21—3]

4005

8.2370461884393

Result:
0.997972731884807330...

0.9979727318.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™Y
\/g =1- e = 0.9991104684
-@p+1 1+—e‘3”‘/§
143 405‘{/5_3 -1 14—
e—47rx/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

We have that:

5, _ V12V2 /3245 + V25 + V2T —VV2T - 3
x/12ﬁ+{;‘3.32+\/5+\/ﬁ(\/5+\/j_\/mp'

4

H(e

13



Numerator:

((((sqrt(12¥sqrt(2)) - ((((B2H((sqrt(S+sqrt(21))*((sqrt(S+sqrt(21))-sqrt(sqrt(21)-
3))"3)))"1/4

Input:

| f 3

“r' 122 -;;32+-\f'5+«.fz [\f'sﬂ,fz -\f'w.fz-a

Result:

——

232 4 -1\32+‘j|5+-4§ [JSNE -Jdﬁ-a]

Decimal approximation:
1.444474422940832231298382761337628199571471558632462055729...

Denominator:

((((sqrt(12*sqrt(2)) + (((((32H((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-
3))3)))"1/4

Input:

| | | | E
\."1242 +1\32+~;‘|'|5+\,"21 [\f'sﬂ,le -@'421-3

Result:

SERERS EINENET [‘jsﬁm -\/m-a]

Decimal approximation:
6.794594152687638792022726259466414920839299417989154258658 ...

((CCCCC((sqrt(12#sqrt(2)) - (((((32+((sqrt(S+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-
D IA/4))) / 6.794594152687638792

Input interpretation:

14



|
= T — T — — ]
Vv 12v2 -;_;||32+115+~.f21 [*u'|5+‘u"2]. -v’vzl-a]

6.794594152687638792
Result:
0.2125917148957988155...
0.2125917...

We obtain:

172 % exp (((((((((sqrt(12*sqrt(2)) - (B2+((sqrt(5+sqrt(21))* ((sqrt(5+sqrt(21))-
sqrt(sqrt(21)-3))" 3N 1/4))))) / 6.794594152687638792

Input interpretation:
|

= f — T C—  — 3
V1242 -11||32+45+~.f21 (11"5+‘u"2]. V21 -3]
1
- BXp
2 6.704594152687638792
Result:

0.61843977432114073210...
0.6184397743.... a result very near to the reciprocal of the golden ratio

Series representations:
|

— — —  — 3
V122 -11|'32+v“5+».=21 [v“5+~.=21 —y 21 -3]
1
— BXp -
2 6.7945941526876387920000
1
- £xp|0.14717582500559574164858

[ — & (- 5 [—%}k (1242 —z.;.}k 5"

"'JIIZEI L T

—4
- 32+'\,‘|Z|:|
k=01

3

[?1 DM (-1 ((-3+ V21 -z -5+ V21 - o) 5*
k

k1
=|:|
Eoay TR k
w (-1) [—E}k[5+\.’21 -z =g o
7 (1;/4
k=0 :

15



']

3
V1242 —% 32 +v 5+ V21 [wf5+v“2 V3 -3]
1
— exp -
2 6.7945041526876387920000
1
5 ©xp|0.14717582500559574164858
o [—l}k [—lP [12@—2&3}'&25{: © 1 .
: 2k - . 14k
T (B e ()
k=0 =
3
k k
A 2o ([-3+ 21 —z.;.] —[5+1ﬁ21 -z.j] ]za“
o (1F(-1) (5421 - 20) 25
~1 2% g s .
i (1/4)
k=0 )
for not ((zpeR and —eo-
i
3
V1242 —% 32 +v 5+ V21 [wf5+v“2 V3 -3]
1
— exp -
2 6.7945941526876387920000

1
3 exp|0.14717582500550574164858
arg(-x+12v2) \l,—*”[ 1 [ }k[x+12‘u‘"—}
explim 5o x é o

—x+v21
arg(5 ;‘}T 21}”\;’;

[ét Tt }:;ES x+ V21| [Jé _ 4;[ %]k
[Exp[”larg[ 3-x+V21) [3 x+ﬁ]k_

arg[S x+ 2—”[5 x+J_]]

[32 - exp[z m

2

16

exp[z i

\/;]3]" (1/4)




Indeed, we obtain:

1+ 172 % exp (((((((((sqrt(12*sqrt(2)) - (((((B2+((sqrt(S+sqrt(21))*((sqrt(5+sqrt(21))-
sqrt(sqrt21)-3)" 3 /4))) / 6.794594152687638792

Input interpretation:
|

l—'_ [} EES [} R = 3
V1242 - ;tu|'32+wf5+ V21 [-uf5+ V2T -y V21 -3]
1
l+—ex
T EXP 6.794504152687638792
Result:

1.6184397743211407321...
1.618439774321....

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

Series representations:

|
— T J— T JE— I— 3
V1242 -ﬂ'azwfswzl [\iswzl —\J'\.“Zl—ii]
1

l = =
TR 6.7945041526876387920000

1
= [2 . exp[Cl.14?1'?5825005595?4154858
k(_1) M k _—k
o (-1F(-2) (12V2 -20) 55

=3 : :

k=0
—a (S 1 a1
[32+ng [%‘DE[—N "[-E}k
(ro VT ~aof ~[s V2T -] )|

o 1) {_21}.&; (5+v21 —z.g]k z5° ]]

]’“[lfﬂr}

k!
k=0

17



125—1‘/32+J5+mw5+¢2——\'{v’E_—B]B

1
l+—-ex -
) 2 E 6.794509415268706387920000

1
2 [2 + exp[l:l.14?1?5825005595'?4164858

[Ei[_l}k [—é]k[lz'e“_—zg}kza" )

k=0 B

(R e O |

|

0 (-1 [—l] 5++21 —z.;.}kzak
)_': 2 Mk . A[l’l,q_}
k!

k=0

for not ((zgeR and -

*-."125—4\4/32+\"5+M[\"5+v'2_—wfm—S]g

1
1+-ex =
3 2 E 6.7945041526875387920000

1
5 [2 +exp|0.14717582500559574164858
k =k 11 k
arg(-x+12V2) s o (-1 x* (-7 (-x+12V2)
explim T X k%‘u Y -
arg|5 —x 21
[H[— vai) V=
27
i —1fF x* [_21].&; 5-x+ m}k
k=0 k!

[é%[‘“l* x [%L [exp[,nlarg[—t?m} ]
[-3-xe21 ) -ex|
A e
‘Eﬂ"tlmﬂ

for (x e R and x

We have also that:

18



(729+108)+10"3((((1 + 1/2 * exp (((((((((sqrt(12*sqrt(2)) -

((((32+((sqrt(S+sqrt2 1)) *((sqrt(5+sqrt(21))-sqrt(sqrt(21)-3))"3)))))))*1/4))))) /
6.794594152687638792))))

where 729 =27=9° and 108 =27 * 4

Input interpretation:
(729 + 108) +

|
- | — T —  — 3
v 1242 -%|'32+45+x.=21 [45+~.=21 --thzl-s]

1
103 |1+ —ex
g 6.794594152687638792

Result:
2455.4397743211407321. ..
2455.4397... result very near to the rest mass of charmed Sigma baryon 2453.98

And:

108+1073((((1 + 172 * exp (((((((((sqrt(12*sqrt(2)) -

((((32+((sqrt(S+sqrt2 1)) *((sqrt(5+sqrt(21))-sqrt(sqrt(21)-3))"3)))))))*1/4))))) /
6.794594152687638792))))

Input interpretation:

|
/ . [ —— i —— e — ]
V122 —;tu||32+\a'5+'-.“21 [u5+f21 -thzl-a]

1
108 +107 |14 =
! T P 6.704504 152687638792

Result:
1726.4397743211407321...
1726.43977...result very near to the mass of scalar meson fy(1710) “candidate

glueball”

Series representations:
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{12@-%/32+J5+m(\f5+v’2_—\hf’2_—3]3

1
108 +10% [1+ = exp

2 6.7945941526876387920000
4 [2?? +125 exp[D.14?1?5825005595?4154858

Ll [—1]'k [_El}k [12 \'I'E —Zn}k Zﬁk

i k!

for not ((zgeR and -«

12@-11/32+\f5+fﬁ[\35+f2_—¢f2_-3]3

1
108 +10% |1+ = exp

2 6.7945941526876387920000
4 [2?? +125 exp[D.14?1?5825005595?4154858

el [—1]"llc [_El}k [12 \'IE —Zn}k Zak

for not ([zgeR and —oe < :
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|
 I— T —— T ——  — ]
V122 -%||32+«f5+v21 [45“*21 -«.Hle-a]

1
108 +10° |1+ = exp i
2 6.7945941526876387920000

4 [2'?? +125 exp[D. 14717582500559574164858

[[

[32+Exp[m[arg[5—x+\“21] ]v’;

arg(-x+12v2)
2m

k ok 1) ok
] — & LFx*(-2) (-x+12V2)
X
k!

k=0

2

k!

k & 1Y = _ o ik
[\E 1 (-2, G-x+V21) 1
k=0

arg(-3 -x+v21)
2m

o 1 1)1k ok l} [ [
— (- X |-- |ex
%‘Dk! [ 2k e bl

[—3—x+1f21}k—exp[

arg(5 —2x+‘u"ﬁ] ][5—x+ ‘-J‘EJJ(]

Ao

(CCCCCsqrt(12#sqrt(2)) - (((((32+((sqrt(S+sqrt(21))*((sqrt(S+sqrt(21))-
sqrt(sqrt21)-3) "IN 1/4)))) / 6.794594152687638792))))) 1/256

L

We have also that:

Input interpretation:

|
I e [} T T R = 3
V1242 -ﬂ'azwswzl [dswzl V21 -3]

2664

6.794594152687638792

Result:
0.993960888201172753631...

0.9939698882... result very near to the value of the following Rogers-Ramanujan
continued fraction:

21



NS o V3

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

and to the dilaton value 0.989117352243 = ¢

Now, we have that:

— VA8 —~/2+ (VT +3P(V3—1)
VAB+/2+ (VIT+32(V3—1p

(((((18)"1/4 — ((2+((sqrt(11)+3)"2*((sqrt(3)-1)"3)))*1/4)))) / ((((18)"1/4 +
((2H((sqrt(11)+3)"2*((sqrt(3)-1)"3)))"1/4))))

Input:

:
i‘.fﬁ-{{m[fﬁd]z (V3 -1p

.-
@ﬁ+<{2+[fﬂ+3]£ (V3 -1

Result:

|
Ev?-‘\q'h[v?-l]g[zwﬁ]z

==

|
VZV3 + ;:;' 2+(V3 - 1P (3+VIL P

Decimal approximation:
0.002434204968175911613440619811575564415044145807636374010...

Alternate forms:
— 4 — ——— et
V2 V3 —\K—198+12D~£3 -60v 11 +36+33

NV -198+120v3 —60v 1L +36V33 +v2 ¥v3
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— 4 — p— p—
-V -33+20¥3 -10V1I +6v33

£ | =5

3+ -33+20v3 —10VII +6vV33

16,132 x12 442 x% +132x* + 1 near x = 1.30968 -V 3

16, 132x12 442 x® +132x% +1 near x = 1.30968 +¥3
3 /(1) /4 = (((2+((sqrt(11)+3)"2*((sqrt(3)-1)3)))*1/4)))) / (((((18)"1/4 +
((2H((sqrt(11)+3)"2*((sqrt(3)-1)"3)))"1/4))))

Input:
3

AT %|2+||u'11+3'| (vE-1p

4, e
Vs +4|' 24{vIT 43 (v 1P
"u P i

Result:

:
3[3‘.@ ~E+§iz+[~.@-1]3 (3+V11 )

:
VZ V3 - 4\{ 2+(V3 1P (3+VIT )

Decimal approximation:
1232.435246505996091334470692810017998960475171020930664651...
1232.4352.. .result practically equal to the rest mass of Delta baryon 1232

((CCCB 7 ((((18)"1/4 — (((2+((sqrt(11)+3)"2*((sqrt(3)-1)"3)))*1/4)))) / ((((18)"1/4 +
((2H((sqrt(11)+3)"2*((sqrt(3)-1)"3))) " 1/H)N))))))"1/14

Input:

3

-dl —

40— ol PR
VIE -4 24{v 1T 43P (v -1

14
\1 Y1 +4|2+|'~u'11+3| NEE 1|
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Result:

3|V2 V3 + ;:;' 2+(V3 —1P (3+ V11 Y

| | o o
\ VZ V3 -;:;'2+[».=3 1P (34411}

Decimal approximation:
1.662527604442655668886179218431631304208955725924793168107...
1.662527604....result that 1s very near to the 14th root of the following Ramanujan’s

class invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

From this last result, we obtain:

2(CCCCO@ 7 (as)y™1/4 = (2H((sqrt(11)+3)"2%((sqrt(3)-1)"3)))*1/4)))) /
(((((18)"1/4 + ((2+((sqrt(11)+3)"2*((sqrt(3)-1)"3))) " 1/)))))NN)))"1/14)))))))"0.5

Input:

Exact result:

:
VZ V3 + :;;;' 2+(V3 1P (3+VIL P

28

|
L

2 V3 - ;:;' 2+(v3 —1F B+ VIT P

=

Decimal approximation:
6.316697120063913279196788236626854818791225455358585640053...
6.316697120063913279196788236626854818791225455358585640053

6.316697120063913279196788236626854818791225455358585640053 / (2P1)
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Input interpretation:

6.3166971200639132791906788236620854818791225455358585640053
2

Result:
1.005333570672511277106122303545219817342890266139202648976...
1.0053335706... that can be considered the radius of the circle of length 6.316697...

We have also that:

((CCCCCA8) /4 = ((2H((sqrt(11)+3)"2*((sqrt(3)-1)"3)))*1/4)))) / ((((18)"1/4 +
((2H((sqrt(11)+3)"2*((sqrt(3)-1)"3)))"1/4)))))))))))"1/4096

Input:

.'
Vis - {(2+[vﬁ+3]2 (V3 -1p

|
4”"’\6\ Vis .+ {2+(VIT +37 (V3 -1

Result:

:
VZ V3 - ;:;' 2+(V3 - 1P (3+VIL P

.-
““"’{; VT VT4 2+(V3 - 17 (3+VIIY

Decimal approximation:
0.998531807591412866868622083091664083633502260817869360313...

0.9985318075914...... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™V
JE =1- R =~ (0.9991104684
-p+1 1+—e_wg
1+ie* 45" -1 I+
e—47r«/§
1+
I1+...

and to the dilaton value 0.989117352243 = ¢
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Alternate forms:

— = 4 — — —
VZ V3 —N'll—l'-?8+lED\."3 -60v11 +36V33

v -168+120 V3 —60 V11 +36v33 +¥2 V3

— 4 — u— —
V3 —J—33+20f3 -10v11 +6v33

4096

\ Y3 +3-33+20v3 —10VILl +6V33

f x164132x12 —442x% +132x% +1 near x = 1.30968 -V3

4006
x1€4132x12 442x% +132x* +1 near x = 1.30968 +V3

From:

New Properties for The Ramanujan’S Continued Fraction of Order 12
Chandrashekar Adiga™ M. S. Surekha, A. Vanitha Department of Studies in
Mathematics, University of Mysore, Manasagangotri, Mysore 570 006, INDIA
*Corresponding author: ¢ adiga@hotmail.comReceived May 07, 2014; Revised June
24, 2014, Accepted July 03, 2014

Similarly. by Jacobi’s triple product identity. we have
v(-a") = (@":0M)o(d”:4Dn (g : 4"

oc
9 5 , ! o
= H{l_ql._rﬁ_:l }(1 _qlin+9}u_ q12n+1 }

£9 (83)
: H(l—ql‘z”+3(l+qg _H?ﬁ _ql?ui—ﬂ
n=0

For q=0.5 and n =2, we obtain:
((1-(0.5)"27)*((((1+0.5°9+0.576-0.5"33*(1+0.5"9+0.5"3)+0.5"69)))

Input:
— L. ; +U2 +U L. + U2 + UL +0.5%
1-0.5%)(1+0.5° +0.5° - 0.5*% (1+0.5° + 0.5%) + 0.5%

Result:
26



1.017578117287257556269295397434339407713819621899078451086...
1.01757811...

((1-(0.5)°27))*((((1+0.579+0.546-0.5"33*(1+0.5"9+0.53)+0.5"69)))"29

Input:
(1-057)(1+0.5+ 0.5 -0.5%% (1 +0.5° +0.5%) + D-Sﬁp}zp

Result:
1.657544140532076003172413501760433660002085005787415802724
1.65754414..... result that is very near to the 14th root of the following Ramanujan’s

class invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Note that:

2sqrt((((6(((1-(0.5)"27))*((((1+0.579+0.56-
0.5"33*(1+0.529+0.5"3)+0.5"69)))*29))))))

Input:

|
2 ,“;' 6((1-0.57")(1+0.5% +0.5° - 0.5% (1+0.5° +0.5%) +0.5%)")

Open code

Enlarge Data Customize A Plaintext Interactive

Result:

6.30722...

6.30722...result that is a length of a circle with radius equal to 1.00383

We have also that:
L/(((((1-(0.5)"27))*((((1+0.5"9+0.5"6-0.5"33*(14+0.59+0.5"3)+0.5"69)))))))"1/8

Input:
1

- 0.527)(1 +0.5% + 0.55 - 0.5% (1 + 0.5° + 0.5%) + 0.5%)

Result:
0.99782419...
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0.99782419.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e_z”‘/g ~0.9991104684
143 4054\/5_3 ~1 e
e—47zv’§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Since 1—(:“+ )=1- \,E"iild 2 = 1. we have

f(a- u-ll 1.‘#
[1+5J

=T1a+0-B)@H* -(d*)"-q" 62
=TT +(@-(g"y*" - (")) -q™).

((((((1+(0.0864055-1)((0.5"(1/3))))*4-((0.57(1/3))"2))))-0.5"2))))))

Input interpretation:
[[1 +(0.0864055 - 1)% 0.5 ']4 _Jos 2] 0.5

Enlarge Data Customize A Plaintext Interactive
Result:

-0.874251...

-0.874251...

sqrt((((-3 ((((((1+(0.0864055-1)((0.57(1/3))))*4-((0.5*(1/3))"2))))-0.5"2))))))))

Input interpretation:

J 3 (((2 + 0-0864055 - 105 ) - ¥o5°)-05?)
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Result:
1.61949...
1.61949... result that is very near to the golden ratio

27%2 + 1073 sqrt((((-3 ((((((1+(0.0864055-1)((0.5°(1/3))))4-((0.5°(1/3))"2))))-
0.5°2))))))

Input interpretation:

3y 2

27 %2 +10° ,\;I -3(((1+(0.0864055 - 11-5;'@]4 -y 057)-057)

Open code

Enlarge Data Customize A Plaintext Interactive

Result:

1673.49...

1673.49... result that is very near to the rest mass of Omega baryon 1672.45

We have also that:

(((((1+(0.0864055-1)((0.5°(1/3))))4-((0.5(1/3))*2))))-0.5"2))* /64

Input interpretation:

ET 2

-6;*‘;"[[1 +(0.0864055 - hifﬁr ~yos5 ] - 0.5

Result:

-0.99670038... -
0.048964750...

Polar coordinates:

r =0.997902 , #=-177.18BB°

0.997902 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™3
\/g =1- e’z”‘/g =~ (0.9991104684
-p+1 1+—e‘3”ﬁ
143 (/)54\/5_3 -1 14—
ef4zz\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Appendix

From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014

ce. The ¥ trajectory: The left side of figure (15) depicts the ¥ trajectory. Here we use
the states J/¥(15)(3097)1 ", xo1(1P)(3510)17 ", and ¥(3770)1~ . Since no .J = 3 state has
been observed, we use three states with J = 1, but wath inereasing orbital angular momentum
(L =10,1,2) and do the fit to L instead of J. To give an idea of the shifts in mass involved,
the JPC = 2+ state y has a mass of 3556 MeV, and the JF¢ = 37 state is expected to
lie 30 — 60 MeV above the ¥(3770)[23].
The best linear fit is
o =0.418,a = —-4.04

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

range of the constituent ¢ quark mass:

me = 1500, =0.979.a = —0.09

=4

with 2, = 5 x 1077 (x2,/x? = 0.002). Aside from the improvement in x2, by adding the
mass we also get a value for the slope (and to a lesser extent, the intercept) that is much

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

where o’ is the Regge slope (string tension)

We know also that:

w | 6| iy g =0 — 60 0.910 — 0.918
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wiwy | 5+3 | myq=255—1390 | 0.988 — 1.18

w/ws ‘ 5+3 | My q = 240 — 345 ‘ 0.937 — 1.000

The average of the various Regge slope of Omega mesons are:
1/7 #(0.979 +0.910 + 0.918 + 0.988 + 0.937 + 1.18 +1) = 0.987428571

result very near to the value of dilaton and to the solution 0.987516007... of the
above expression.

From:

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

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

from:

Modular equations and approximations to 7 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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Henep

Sy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
64038 + 92Y) — €™V — 94 4 4372V 1 oe _64{(1 + VD2 + (1 - VD).
Henep
£™V32 = 2508051.0032
Apain
Gar = (6 + V37T)1.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V p 21 443720 VI .. = 64{(6 + V37)} + (6 — V3T)6}.
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

: z - s (50vm\~ (5_vm
B4(g3 | g2 = VB 24| 4372V | —64 kio | 7_,;f
- & i
Henee
S
oTV38 _ 04501957751.00000082 . . . .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

From the following vacuum equations:
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3% p2 : s oy
Teved — _FE 7 —28-p)C+28:"¢
TE

¢

c ' 2 girl ; Yol ¥ 10
K (p +1 - e )e—“”—-ﬂ” +2F)
16K e 2€ -

hg :') _"“'!' )
i 2.4 : - “FE — 9B C+28% ¢
(‘41)2 B i ( —p+ E e 208 pPIC+28g @

we have obtained, from the results almost equals of the equations, putting

4096« ™Y * instead of

‘ alp)
E,—Q(S—p)c—f—gﬁﬁj @

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

e~ 6C+d = 4096 V18

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

For

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

Input:

"

Exp[—rr \,." 18 ]

Exact result:

a3y 2
e

Decimal approximation:
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1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°

Property:

ayIr.
¢ 7" * 7 isatranscendental number

Series representations:

_ = a0k (1)
-n+ 18 -mV 1T L 17 {kl
£ = ¢

_Jll ["?k]

k=0

TV IE exp[ n\," 17 Z‘

m Z:?;,:, Ress_

1
gx

A7 r[-E1 — s)T(s)
2vn

-my 18
"Rl exp[—

Now, we have the following calculations:

e~6C*+® = 4096e V18

e ™18 = 1 6272016... * 10°
from which:
_L_o6C+¢ = 1.6272016... * 10

4096

0.000244140625 e ~6C+® = ¢=™V18 = 1 6272016... * 10

Now:
In ( —W_) —13.328648814475 = —1\/18
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And:

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = ¢—mV18

Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc+gp _ 1 o—TV18
0.000244140625 0.000244140625

e~%C*+? = (.0066650177536

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

Input interpretation:

exp| —» 18
p[ 718 | 0.000244140625

Result:

0.00666501785...

0.00666501785...
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Series representations:

exp(-rV 18 o g L
k=0
ro i 1k 13
exp(-xV 18 | e [_ 12) [_E}k
k=0
Sl v'ﬁ] mrilg Resh_%” 177% r[—é - s} F[s}]
——————— = 4096 exp|- —
0.000244141 24
Now:
e %C*¢ = 0.0066650177536
' 1
EXP[_}”‘f 18] 0.000244140625 —
-tv 18 1
0.000244140625
=0.00666501785...
From:
In(0.00666501784619)

Input interpretation:

log(0.00666501784619)

Result:

-5.010882647757...

-5.010882647757...
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Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = logia) log,(0.006665017846190000)

log(0.006665017846190000) = -Li1(0.993334982153810000)

Series representations:

log(0.006665017846190000) = -

@ (~1y* (-0.993334982153810000)*

k=1 k

arg(0.006665017846190000 - x)

log(0.006665017846190000) = zml 5
I

= (_1y* (0.006665017846190000 — x)* x*
log(x) - 2‘ i

k=1

arg(0.006665017846190000 - =)

log(0.006665017846190000) = { >
Fiy
arg(0.006665017846190000 — z)

logi(zg) + 3 log(zg) -
T

i (—1/* (0.006665017846190000 — 2o z5°

k=1 k

Integral representation:

000666501 7846190000 1
log(0.006665017846190000) = J -
1

In conclusion:

—6C + ¢ = —5.010882647757 ...

and for C = 1, we obtain:
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¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:

€

J(¢—1)J§—¢+1=1

— Y ~ (0.9568666373
1+ © 3
e— T
1+ )
e T
1+
1+...
e-;h/E
=1- = (0.9991104684
e—27r\/§
1+ e—37r\/§
1+ e—4/h/§
1+
1+...

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

Also performing the 512" root of the inverse value of the Pion meson rest mass

139.57, we obtain:

((1/(139.57)*/512

Input interpretation:

—

| 1

512|

\ 139.57

Result:
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0.990400732708644027550073755713301415460732796178555551684 ...

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢ and to
the value of the following Rogers-Ramanujan continued fraction:

e_% e ™
\/g =1- R =~ (0.9991104684
1+3 ¢5\/5_3—1 1o
e—47r~/§
1+
1+...

From:

Eur. Phys. J. C (2019) 79:713 - https://doi.org/10.1140/epjc/s10052-019-7225-2-Regular Article - Theoretical Physics
Generalized dilaton—axion models of inflation, de Sitter vacua and

spontaneous SUSY breaking in supergravity
Yermek Aldabergenov, Auttakit Chatrabhuti, Sergei V. Ketov

Table 1 The predictions for the inflationary parameters (n,. r), and the values of ¢ at the horizon crossing (g; ) and at the end of inflation (g ). in
the case 3 < & < a, with both signs of ). The & parameter is taken to be integer, except of the upper limit e = (7 + V33)/2

o 3 4 5 (3] s
sgnfa) - + = +/— + — —
As 0.9650 0.9649 0.9640 0.9639 0.9634 0.9637 0.9632
r 0.0035 0.0010 0.0013 0.0007 0.0005 0.0004 0.0003
— K 5.3529 3.5542 3.9899 3.2657 3.0215 2.7427 2.5674
—K @ 0.9402 0.7426 0.8067 0.7163 0.6935 0.6488 0.6276
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