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Abstract

A computer search was made for the most accurate approximation of the fine structure constant

a

. 1. ¢ . .
reciprocal — in the form 7 + C°, where the exponents a, b, and ¢ were integers ranging from
a

0 to 8, and 4, B, and C were integers ranging from 1 to 36. Within these restrictions, and
ignoring trivial variants, the best fit required that 4 = C =10 and B = 3, where these integers

prove to be identical to those used earlier by the author in a mass formula.
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where the exponents a, b, and ¢ were integers ranging from 0 to 8, and 4, B, and C were
integers ranging from 1 to 36. Within these restrictions, and ignoring trivial variants, the best

fit was obtained by
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where the 2002 CODATA value for 1 equals 137.03599911 [1] (see Appendix A for the
a

computer program that uncovered this approximation).
Note that only two distinct integers are needed to produce Eq. (1): so 4 and C both

equal 10, while B = 3. Moreover, despite allowing 4, B, and C to range as high as 36, both



integers employed are less than 11.
A second computer search was made for most accurate approximation of the fine

structure constant reciprocal in the form

3 pyd
103—3D+102—E€ ,

where the exponents d and e were integers ranging from 0 to 3, and D and E were integers

ranging from 1 to 30. Within these restrictions the best fit was obtained by

ézmt—sl(ﬁ+102—10_3 =137.036 , )
(See Appendix B for the computer program that uncovered this approximation). Note that the
exponents d and e each equal 3, while D and E each equal 10. Moreover, despite allowing D
and E to range as high as 30, both integers employed equal 10. So the number 10, which
occurred twice in Eq. (1), now occurs twice more in Eq. (2).

It is 10 and 3, along with 4.1, that earlier played a central role in a mass formula

introduced by the author [2]. The above approximations should, therefore, be taken as a degree
of independent corroboration for a role for 10 and 3 among the fundamental constants of

nature.
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Appendix A

/1
/] FineStructureApproxi mation.cpp : Find best approxi mton of Fine Structure Constant
/1

#i ncl ude "stdafx. h"

#i ncl ude <assert. h>
#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <stddef. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>
#i ncl ude <tine. h>
#include <limts. h>
#i ncl ude <ctype. h>
#i ncl ude <float. h>
#i ncl ude <errno. h>
#i ncl ude <signal . h>
#i ncl ude <l ocal e. h>
#i ncl ude <setj np. h>
#i ncl ude <stdarg. h>

| % o e e e e e e e e e e e e e e e e e e e eeeeeeol * [
| X o e eeeeeeeaoo. *
/* _________________________________________________________________________ */

#defi ne MAX_NUMBER 36. 0
#defi ne MAX_PONER 8.0

#defi ne AVO D_ROUND OFF_ERROR 0. 0000000001
#define max(x,y) (((x) >(¥) ?2(x): (y))

| % o e e e e e e e e e e e e e e e e e e eeeaae—l * [
X o e *
/* _________________________________________________________________________ */

int main(int argc,char *argv[])

doubl e dwA, dwAP, dwB, dwBP, dwC, dwCP;
doubl e dwFSC_Reci prical = 137.03599911; /1 2002 CODATA val ue for FSC
doubl e dwFSC_Approx = 1000.0/27.0 + 100.0; // value produced by best approxi mation

doubl e dwErrl = fabs(1l - dwFSC _Reciprical / dwFSC Approx );
doubl e dwApprox, dwErr2;

for( dwA = 1.0; dwA <= MAX_NUMBER dwA++ )
for( dwAP = 0; dwAP <= MAX_POVNER;, dwAP++ )
for( dwB = 1.0; dwB <= MAX_NUMBER; dwB++ )
for( dwBP = 0; dwBP <= MAX_POVNER, dwBP++ )
for( dwC = 1.0; dwC <= MAX_NUMBER dwC++ )
for( dwCP = 0; dwCP <= MAX_POVER,  dwCP++ )
{

dwApprox = pow( dwA, dwAP ) / pow dwB, dwBP ) + pow dwC, dwCP );
dwErr2 = fabs(1 - dwFSC Reciprical / dwApprox );

if( dwErr2 <= dwErrl + AVO D_ROUND_OFF ERROR )

t printf(

"0d2.8f = 9@2. 0f "od. Of / 9@2. Of "od. Of + 9@2. Of "od. Of (Max=%02. Of )
\n",

(float) dwApprox,
(float) dwA,



}

return 1
}
#i f def RESULTS
137. 03703704 = 10”3
137. 03703704 = 10”3
137. 03703704 = 10”6
137. 03703704 = 20”3
137. 03703704 = 30”3
137. 03703704 = 30”3
137. 03703704 = 30”3

—~———— e — —

0373
2771
3073
06”3
03”6
0973
2772

Press any key to continue

#endi f

+ o+t ++

1072
1072
1072
1072
1072
1072
1072

oat) dwAP

) dwB,

) dwBP,

) dwC,

) dwCP,

) max( dwA, max( dwB, dwC ))

( Max=10)
(Max=27)
( Max=30)
( Max=20)
(Max=30)
( Max=30)
( Max=30)



Appendix B

/1
/'l FineStructureApproxi mati onRefi nement.cpp : Find best approxi maton of Fine Structure Constant
/1

#i ncl ude "stdafx. h"

#i ncl ude <assert. h>
#i ncl ude <stdio. h>
#i nclude <stdlib. h>
#i ncl ude <stddef. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>
#i ncl ude <tine. h>
#include <limts. h>
#i ncl ude <ctype. h>
#i ncl ude <float. h>
#i ncl ude <errno. h>
#i ncl ude <signal . h>
#i ncl ude <l ocal e. h>
#i ncl ude <setjnp. h>
#i ncl ude <stdarg. h>

/* _________________________________________________________________________ */
/* _________________________________________________________________________ */
| % o e e o o e e e e e e e e e e e e e e e e oo * [
#defi ne MAX_NUMBER 30.0

#defi ne MAX_POVER 3.0

#defi ne AVO D_ROUND_OFF_ERROR 0. 0000000001

¥ e deeeooaooooooo *
2 *
| % o o e e e e e e e e e e e e e e e e e e eeeeee—l * [

int main(int argc,char *argv[])

doubl e dwD, dwDP, dwE, dwEP;
doubl e dwFSC_Reci prical = 137.03599911; // 2002 CODATA value for FSC

doubl e dwFSC_Approx = 137. 036; /1 val ue produced by best approxinmation

doubl e dwerrl = fabs(1l - dwFSC _Reciprical / dwSC Approx );
doubl e dwApprox, dwerr2

for( dwD = 1.0; dwD <= MAX_NUMBER; dwD++ )
for( dwbP = O; dwDP <= MAX_POVER, dwDP++ )
for( dwE = 1.0; dwE <= MAX_NUMBER; dwE++ )
for( dweEP = O; dwEP <= MAX_POVER, dwEP++ )
{

dwApprox = (pow(10.0, 3.0) - powmdwD, -dwDP)) / pow(3.0, 3.0)
+ pow(10.0, 2.0) - pow dwEk, - dwEP)

dwErr2 = fabs(1 - dwFSC Reciprical / dwApprox );

if( dwErr2 <= dwkrrl + AVO D_ROUND_OFF ERROR )

t printf(

"942.8f = (992.0f"od. Of - 9®2.0f~-94.0f) / 9©2.0f 9. 0f +
9%2. of "od. Oof - 9%®2.0f~-%l. 0f\ n",

(float) dwApprox
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float) dwk
float) dwEP
107-3

(
(

10n-3) [/ 0373 + 10”2 -

return 1,

#i fdef RESULTS
137. 03600000 = (1073 -

#endi f



