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A new pastime-calculating alpha to one part in a million
[In August (page 18) we reported on a
theoretical calculation by Armand Wy-
ler that yields a value for the fine struc-
ture constant agreeing with the best ex-
perimental measurement to one half
part per million (one third the standard
deviation). The report stated that the
probability is very small to get such
good agreement if one were just to play
with numbers. Here are some readers
who can successfully dispute this claim.]

| Experimental value '
a"1 = 137.03611 ± 0 . 0 0 0 2 1

I Wyler's value2

'137.036082 = 2 I 9 4 3 - 7 45 l -V 1 4

|My values
[137.035938 = 2"1 9 43>" :1517 4TT--
1137.036163 = 2- ' : ! 431 7 452 V 4

137.036120 = 22 : !37 ' : !5U :(7r-7/2

137.036007 = 25 33-8 / : l55 2TT7 3

137.036289 = 2H : 13 : i 45-1 2TT8 ;1
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[The editor comments: Roskies ex-
pained to us that he programmed a

0-91 computer to search through all
[combinations of powers of 2, 3, 5 and ir
Bvith exponentials between —5 and +5
and having a dominator of 1, 2, 3 or 4.

[The program was to find those combina-
tions that fall within one standard devi-
ation of the experimental value of a.
he program ran in less than 30 seconds

and found that besides Wyler's there
ere five other polynomials that per-

formed equally as well.
Another reader, Ivar Giaever (General

llectric Research and Development
_giter, Schenectady) points out to us
lhat

i'2(2)^:ie4 = 137.03597 (within a
standard deviation)

id E. D. Reilly, Jr calls attention to a
Paper he presented at the January APS
peting this year where he showed that

4TT:1 + 7T- -f 7T = 137.03630 (also within
a standard deviation).

And finally there is the following analy-
sis of the situation:

The report in "Search and Discovery"
stated that Wyler's theory might well
be correct, because if you just play with
numbers such as

(2193-75ir11)1 J = 137.03608

the probability is very small indeed for
obtaining the fine structure constant

«" ' = 137.03602 (±1.5 ppm)

Surprisingly, it is not: The question
simply is how closely we can approxi-
mate a'1 by playing with integral pow-
ers of 2, 3, 5 and jr. In other words, we
have to find integers x, y, z and t such
that

(1 - n)a ' < (2V3V5-V)' ' < (1 + «)<r'

where 5 = 1.5 X 10~';. This can be
written as

-4(log« + 5) < x log 2 + ylog3 +
z log 5 + t log w < —4(loga —5)

This formula has a very simple geo-
metrical significance: The integers x,
v, 2, t, form a unit lattice in a four-

dimensional space. The expression x
log 2 + y log 3 + 2 log 5 + f log IT repre-
sents a three-dimensional surface in
that space, and the distance between
the two limiting surfaces is

85[(log2)2 f (log3)- + (log3)- + (log
T T ) 2 ] 1 - = 5 .4 X l O " 6

by elementary geometry. Therefore, we
expect to find, on the average, one lat-
tice point inside the slab, within any
three-dimensional area of size 185 000.
This is the volume of a sphere of radius
35.

It follows that one could be surprised
if he finds a solution for xyzt whose
distance from the origin (or from any
given point) is much smaller than 35.
In Wyler's formula however, the dis-
tance is

(19- + 7- + V + U2)1 - = 23

a number quite comparable to the ra-
dius of the sphere expected to contain
one lattice point. Thus, we cannot dis-
card the possibility that Wyler's result is
a mere numerical coincidence, of the
same kind as

7T = 311 ;( + 67ppm).

Asher Peres
hrael Institute of Technology

Haifa

The editor comments: Some theorists
have told us they feel the above findings
weaken the interest in Wyler's calcula-
tions. Wyler himself feels that the dif-
ference is that his formula is derived
from a theoretical formalism which is
related to the physical world—the con-
formal group 0(4,2) which is the natural
invariance group of Maxwell equations.

No teaching jobs?
I would like to bring to the attention of
those physicists who are considering
careers in secondary education (Robert
Clark, May, page 9) the possibility that
programs like those at The University of
Texas at Austin and The University at
Wyoming will take them from the frying
pan into the fire.

Sections of The University of Wyo-
ming's brochure describing their "Insti-
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