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I ntroduction

All of our basic measurement definitions have evolved from usages that are of geocentric origin. Our modern defi-
nitions for physical units are maintained by an organization with the title “The International System of Units’,
universally abbreviated SI. There are on-going effortsto identify a unified system of units based upon fundamental
constants. There exists amathematical methodology to link the most basic physical constants by using ageometric-
mathematical relationship. The unique element of this geometric-mathematical relationship is that of dimensional
neutrality, which allows the use of an existing dimensional system or a unit system. Two of the keysto this geomet-
ric-mathematical relationship are the use of the wavelength formula, that identifies the relationship between fre-
guency and wavelength, and that awavel ength can be represented by both linear and angular values. The wavelength
of the precession emission of neutral hydrogen is akey element of the mathematical algorithm.

I dentifying the Geometric Relationship

During the analysis of an unconventional cavity resonator structure asymmetrical geometric relationship using the
wavelength formulawas empirically identified. A computation processidentified that aright triangle with an angle
of 26.25400+ degrees created a symmetry between the components of the cosecant of atriangle that can only occur
with the precise value for the Sl definition for the speed of light and specific hypotenuse dimensions. In metric, the
hypotenuse dimension hasto be atensmultiple or division of the digits 47714 to achieve the cosecant of the stated
angle, 2.2606. It was determined that the triangle with a cosecant value of 2.2606 was a specia case, whereas a
triangle with a cosecant of 1.4142 (45 degrees) was the general case.The original computation used a precision
greater than what is presented herein.

Symmetrical Characteristics

ZorCSC(a) Thetriangle notation is shown in Figure 1. In the formulation’s concept stage it was
Y found that the original triangle value of Z, when converted to the cosecant value, then
20° a multiplied by w, aradian multiplier (211 010°) had the same numerical value of theY
' dimension after it had been converted to afrequency. It was found that this symmetri-
cal relationship existed only if the frequency conversion of the dimensional value of Z
gave a base numeric value of 6.2831, that is 21t In metric, the Y dimension value will have the digits 21106. It was
recognized that these were the numerical digits for the wavelength of the precession emission of neutral hydrogen.
It was found that the Y value had to be “ constrained” and made egqual to one no matter what angle is used and this
results in an absolute reference between the results obtained from any angle. The symmetrical relationship holds
true whether using metric, English or any other measurement system, the only change is the numeric value of the
digits. It is recognized that the secant is the other trigonometric function that will give symmetrical results.

Figure 1.

Symmetrical Matrix

In the wavelength formula, f = ¢/A, the numeric variables are defined singularly

f, =wlY A=c/f, or in combination by alength dimension and atime segment. Different measure-
f —wZ \ =c/f ment systems use their own definition for what is astandard length, but the “time
2 — segment” remains constant. Figure 2 identifiesthe formulation matrix and it quali-
AFALDY f=c/A, fiesasasymmetric matrix . It was found that multiplying the value of Y and Z by
A=NZ f,=cA, both w and a dimension that represents a specific wavelength, in metric or En-

glish units, would result in a matrix that gives numeric values that are symmetri-

Figure2. cally mirrored. As noted earlier, a wavelength can be represented by linear and



angular notation.The 2rtvalue is identified as the angular multiplier, w, and the A, value the linear multiplier. The
value of the wavelength multiplier can be either a dimension that represents the wavelength of the precession
emission of neutral hydrogen or “one”. To avoid large numbers in the wavelength column a 10° multiplier was
applied to the frequency values, as ho attempt was made to extend the precision. The variablesidentified in Figure
2 and their associated values are shown below. Theresult shownin Figure 3 were calculated using iterative algebra
and reflect the symmetry that exists for aright triangle with an angle of 26.25400 degrees.

)\U = 21.106 centimeters (Choose precision)

w = 6.2831 x 10° (Choose precision) 6.2831 MHz 4771.4cm
c = 29979245800 (centimeters/second)
Z = 2.2606 (Choose precision for 26.25400 degrees) 14.204 MHz 2110.6cm
Y =1 21.106 cm 1420.4 MHz
f T, fyor f, - Frequency MHz 47.714 cm 628.31 MHz
AL A or A, - Wavelength in centimeters .
Figure 3.

Precession Wavelength Dimension Redefined

It was noted that equating the value of Y to one also represents the equivalent of the precession wavel ength, but not
in Sl units. It is known that the symmetry will exist at the precise angle of 26.25400 degrees only if the Sl unit of
time (second) remains constant, irrespective of metric, English or another defined set of units. Since the length
dimension will change from metric to a unit value this would have to be reflected in the speed of light and its
dimensional descriptor, which resultsin ahybrid system, part Sl (second) and a unit length system, which will use
thedescriptor L ;. Thereisno rea valuein calculating the result for the hybrid system asthe numerical valuefor the
speed of light would be the current speed of light divided by 21.106 cm, giving avalue of about 14.204 (10°) L /sec.

Sl Unit of Time Redefined

It is known that if the angle of the triangle changes this reflects in the duration of the time segment. In this case,
change it to what? The process looked at the formulation within the geometric framework of a 45 degree triangle
and its characteristics when expressed as a cosecant value, a point of symmetry. Because the time segment will be
different from the Sl second, it will be given the designator T, . The formulation will change slightly because the
duration of the time segment is embedded in the numeric value for c. The formulation uses Sl metric lengths, thusa
hybrid system is still being used.

In Figure 4, the value of ¢, will be equated to c*m, where m isthe multiplier that
f, =wlY A=cff; reflects the difference between the Sl second and T . The frequency will not bein

f,=wZ A=c /f, MHz, but will be (10° cycles/T,, or megacycles/T,. This will be abbreviated to

- Mc/T inFigure 5. The value of Z will be changed to the square root of 2, and the
AFADY f76/As | numeric values of c and A, will be the same as those used for Figure 3. The com-

A=A Z f,=c,/A, putation was setup to vary the value of m until the matrix results became sym-

; metrical, although varying the value of ¢ could have been used.
Figure 4.

Figure 5 illustrates the calculations that result when using a 45 degree angle and its related time segment. The only
valuein thisexerciseisto show that m issimply the ratio between the cosecant of the 45 degree triangle and that of
one with an angle of 26.25400 degrees. The value of m or the ratio between the two cosecant values indicates that
the SI second is about 1.598 times longer than T . The value for

the speed of light that gives the numeric values in Figure 5 is 6.2831 Mc/T 2084.8 cm
18752 (10°) cm/T, . Thisexerciseindicates that amethod of iden- 2,885 MoT 2 5110.6 om
tifying the rotation characteristics of a planetary body can be ex- : N .
pressed as a cosecant value or compared as a ratio relative to a 21.106 cm 888.5 Mc/T
particular cosecant reference. 20.848 cm 628.31 Mc/T,,

Figure5.



S| Definition of Length and Time Replaced with Unit Values

Instead of using amix of Sl and unit values, the characteristics of the geometric-mathematical rel ationship suggested
that unit values could be used for both length (L ) and time (T ). The Figure 4 formulation is still relevant, but the
valuefor the speed of light would be expressed asc, inL ,/ T ,, and frequency as megacycles/'T jor Mc/T . Likethe
previous calculation, the value of ¢, will be equated to cCim ,, where m,; is the multiplier to iterate to achieve
symmetry in the geometric-mathematical relationship. The value of A , will equate to one. The multiplier inthis case
produced avalue of 0.33739..., giving anumeric value for the speed of light of 888.5 (10°) L /T .
The Figure 6 results look exceedingly simplistic as it is based
6.2831 Mc/T,, 14142 L, upon the basic elements of a 45 degree right triangle and generic
8.885 Mc/T 100.00L,, units. This configuration using generic units results in a natural
. symmetry. If one desired to have a mathematically defined refer-

1.0000L, 888.5 Mc/T, ence value for the speed of light, using the above process, its pre-
141421 628.31Mc/T,, cision would be limited only by the existing computational capa-
Figure 6. bility.

Unit of Length, Time and Speed of Light Redefined

Within the totality of the above process it is apparent that assigning values to a length or a time segment in a
measurement system isto adegree arbitrary. Thetime duration assigned to an Sl second really has hothing to do with
therest of the universe, it isbasically provincial. It would be, to a degree, much more rational to use the wavelength
of the precession emission of neutral hydrogen asanatural universa physical length (L ) and giveit avaue of one.
A universal time segment (T ;) could be defined as that duration it takes the speed of light to traverse one universal
physical length, and this would have a value of one. In comparison, the Sl second has a very large duration, essen-
tially emulating the 1/86,400th division of earth’srotation. The angle a reflects the time base within the formulation.

Conclusion

The wavelength of the precession emission of neutral hydrogen isafundamental link between the physical
constants and our geometric-mathematical system of numbers and symbols.

The earth second is perfectly useable for everyday purposes, but there isaneed in the quantum scientific community
to define a measurement system that has a basis in absolute physical constants, and is mathematically defensible.
The formulation described herein provides a method for linking physical constants to amathematical basis and may
provide atool in developing a comprehensive “guantum metrology” system of units. Although particle physicists
have defined c=1 to simplify specific mathematical relationships, the concept developed above provides an aterna-
tive method of defining the speed of light and a duration of time.

There is no need to replace Sl units, their geocentric origins have many uses beyond those of science. In the future
there can be anew set of units designated as SU units, an abbrevation for “ The Universal System of Units’. If one
uses the definition for T given above, the number of universal time segments in an earth second would be about
1420.40 (10°) T /sec, and for length there would be about 4.737 L /meter.

The use of a“constrained” element in the right triangle geometry establishes an absolute reference between the
results obtained from any angle, that is, a different time base. When the constrained element is given a value that
represents what can be called the “unseen light of hydrogen”, the quote from the old master of electromagneticsis

apropos.
“The most universal standard of Iength which we could assume would be the wavelength of a particular kind of

light... Such astandard would be independent of any changesin the dimensions of the earth, and should be adopted
by those who expect their writings to be more permanent than that body.” James Clerk Maxwell, 1873
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