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Abstract — Presents a methodol ogy to derive a natural time base
using ageometric-arithmetic relationship keyed to aright triangle
and based upon mathematical and physical constants.

K eywor ds: time, second, absolute time, constants

The currently defined Earth second provides an emulation of our planetary rotation
based upon 1/86,400th divisions for one rotation. The process that provides synchroniza-
tion between the actual rotation and the fixed atomic second allows for the insertion or
removal of asecond when the error is at least 0.9 second. There are processes that require
an absolute time standard, but there hasn’t been a consensus how this should be done nor
how it could bejustified mathematically.

There exists ageometric-mathematical matrix, which issymmetrical, that definesthe
rel ationship between specific characteristics of the physical universe and time. The geo-
metric attributes are those of aright triangle. The mathematical attributes are those of the
wave equation, A=c/f, and the mathematical value that definesafull wavelength, 2. The
parameters of the physical universethat fit within the matrix are the wavelength of the
precession emission of neutral hydrogen, and the propagation speed of an electromagnetic
wave in free space, the speed of light. Time isthe length of the time segment that is used
to define the elements in the wave equation that use time as part of their definitions, c and
f. Theformulation of the geometric-mathematical relationshipisillustrated in Table 1.

Table 1. Natural Time Base For mulation

Constants f (10) A (cm)
21 Y 2nly c/(2nlY)
2T 7 onZz C/(2nLk)

Y=1 Z=V?

A (cm) f (109
45 Degy A, Y A OY C/(A,OY)
X=1 A, Z A2 C/IA,XZ)




The symmetry of the geometric-mathematical matrix existsirrespective of the dimen-
siona system used, Metric or English.The process that definesthe Natural Time Base
(NTB) utilizesthe natural values of a45 degreeright triangle, the mathematical value of
2mtand the wavel ength of the precession emission of neutral hydrogen, which will be
identified asA,..

The column headers within the table change to reflect the characteristics of the
table values, which can be either that of awavelength or afrequency. When the conver-
sions are made by the wavelength formula, from the valuesin thefirst column labelled
with A or f, it should be noted that all the values were known except the length of the time
segment, which will beidentified as T . When the value of thistime segment is precisely
identified, the valuesin thelast column will inversely mirror those in the previous column,
but with amultiplier of 100. The mathematical and physical values used to construct Table
2ae

1 Absolute

V2 1.41425......

T 3.14159......

C 299,792,458m s1
Ay 21.10611...... cm
m unknown

A mathematical model was constructed to calculate the “value” of T, and it used a
precision greater than what is presented by the table values. The values shown are not
intended to show the best precision that can be achieved, but merely toillustrate the
concept of the NTB geometric-mathematical matrix. Wherethe value of C isshownin
Table 1, it was replaced in the mathematical model with C*m, where m isthe multiplier
that isadjusted until the last two columns are inversely mirrored. The value of m will be
lessthan 1 and will show the ratio of the difference between the earth second and that of
T, The mathematical model could have adjusted the value of C until the values mirrored.
The values obtained in the 3rd column by the multiplication of 2rrand A,,, and the basic
values of a45 degree right triangle are essentially constants. The results obtained by the
iteration of the value of m are shownin Table 2.



Table 2. Natural Time Base - Metric
Constants f (10°) A (cm)
2n Y 6.283 2984.8
2n Z 8.885 2110.6

A (cm) f (10°)
A, Y 21.106 888.5
Ay Z 29.848 628.3

The speed of light based upon the T time segment resulted in avalue of
187,543,964m T . Thefinal value of min theiteration was 0.6255793302, indicating
that the earth second is 1.5985... longer than the T time segment.

Thereisanother way to demonstrate that the geometric-mathematical relationship
exists beyond the formulation shown in Table 1. A geometric-mathematical configuration
existsthat will precisely identify aright triangle that identifies Earth time based upon the
second. Table 3illustrates the formulation.

Table 3. Earth Time Base For mulation
Constants f (109 A (cm)
2T Y 2nlY ci2nly
2Tt 7 nz crenlx

Y=1 Z=CSCc(a)

A (cm) f (10°)
a Ay Y A O C/A,OY
X A, z AZ C/IA,[Z

Theright triangle shown in Table 3 will have an angle other than 45 degrees and
that isthe only unknown in the formulation. A mathematical model was created using the
formulation wherein the angle a was varied until the value of Z resulted in valueswherein
the 3rd and 4th columswere inversely mirrored, but differing by afactor of 100.




Table 4 illustrates the results of the final iteration of the anglea.

Table4. Earth’s Time Base - Metric
Constants f (109 A (cm)
21 Y 6.283 4771.4
2m Z 14.204 2110.6

A (cm) f (109
A, Y 21.106 1420.4
A, Z 47.714 628.3

Thefina value entered for a was 26.254... degrees, which gave Z avaue of approxi-
mately equal to 2.2606.... Theratio of this value to that of the hypotenuse of the 45
degreetriangleisapproximately 1.5985..., which isthe inverse of the multiplier, m,
derived in the Table 2 calcul ation. Everything fits within a predictabl e geometric-math-
ematical formulation. The value of 1420.4(10°) in Table 4 isthe frequency of the preces-
sion emission of neutral hydrogen.

Application

An obvious application isto use the NTB as one characteristic of aplanetary
identifier, itsrotation period. Earth’srotation identifier could use theratio its theoretical
1/86,400th time segment differs from that of T, or alternately the value of the hypot-
enuse, the angular identifier. | would consider the angular value superior to theratio value,
asthisvalueis an absolute geometric identifier, whereastheratio is a subset val ue based
upon two hypotenuse values. The angular value could be the formal designator , but itis
recognized that the ratio is more intuitive and could be designated as the Planetary Time
Ratio (PTR). The Earth’'s angular identifier would be 2.2606 whereas the PTR is 1.5985.

The manner in which astronomersidentify the rotational characteristics of other
planetsis agood example of how the Earth second is “stretched” to cover off terrestrial
values. The rotation of Marsistypically cited as 24 hours, 37 minutes and 23 seconds, or
88,643 seconds. The rotation period of Mars could be noted as have aPTR of 1.640, with
itsangular designator being 2.319. The use of the NTB as a method of identifying plan-
etary characteristic isjust one of several usesfor atime base that isindependent of any



planetary characteristics. The precision of the calculation of T, using the formulation
shownin Table 1, isprimarily based upon our ability to measure the values of the physical
constants within the geometric-mathematical matrix.

The Table 1 formulation can be used to define a” primal” time segment, onethat is
theoretically universal. Thisuniversal time segment would be quite small, but its applica-
tion would be primarily in scientific applications. Thevaluefor C, I'll call it C , inthe
Table 1 formulation would be defined as the period light travelled the length of one wave-
length of the precession emission of neutral hydrogen. The length and the time segment
would both be given avalue of one, giving C , abase value of one. The speed of light can
be givena“unity” valueinthe NTB. Toillustrate how small the C ; time segment is can be
determined by dividing the current value of the speed of light, in meters, by 21.10611 cm
or 0.2110611, giving avalue of about 1,420,406,025 C 'sin an Earth second.

Conclusion

Theformulation for the NTB illustrates that seemingly unrelated geometric,
mathematical and physical values can belinked by very basic characteristics. Actually, the
formulation illustrated by Table 1 may very well be afundamental definition of time that
unifies mathematical and physical characteristics. The preceding text illustratesthat the
formulation can support atime segment value that can be used for a planetary reference or
avery basic time segment.

Another question that needs to be addressed is, “What does the Earth second have
to do with therest of the universe?’ | believe the question can be answered ssimply, “Not
much.”



