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Dimensional analysis of physical constants and entities

Theory of "Matter Unified" shows that all physical constants and entities can be presented in integer basic units of MASS, LENGTH and TIME, hence even the electromagnetic units of Ampere and Voltage and to them associated electrical units. That is not possible in established physical theory. This simple fact give us a simple tool to do dimensional analysis of physical relationships and to test if a mathematical expression is dimensional consistent.

 

In the table below some of the most frequent physical constants and entities are presented in its integer dimensional units of Mass (M), Length(L) and Time (T). If having a formula where these entities are present, just do a summarizing to get the total unit of the expression. Some illustrative examples how to do are given in the end of this note.

 

	QUANTITY
	Example on Formula
	M
	L
	T

	Mass
	M basic
	+1
	0
	0

	1/Mass
	1/M 
	-1
	0
	0

	Time
	T basic
	0
	0
	+1

	1/Time
	1/T
	0
	0
	-1

	Length
	L basic
	0
	+1
	0

	1/Length
	1/L
	0
	-1
	0

	Velocity
	v = s/t
	0
	+1
	-1

	1/Velocity
	1/v
	0
	-1
	+1

	Area
	A = s(2)
	0
	+2
	0

	1/Area
	1/A 
	0
	-2
	0

	Volume
	V = s(3)
	0
	+3
	0

	1/Volume
	1/V
	0
	-3
	0

	Frequency
	f = 1/t
	0
	0
	-1

	1/Frequency
	1/f
	0
	0
	+1

	Wavelength
	W = v/f
	0
	+1
	0

	1/Wavelength
	1/W
	0
	-1
	0

	Mass density
	q = M/L(3)
	+1
	-3
	0

	1/Mass density
	1/q
	-1
	+3
	0

	Impulse momentum
	IM = m.v.r
	+1
	+2
	-1

	1/Impulse momentum
	1/IM
	-1
	-2
	+1

	Force
	F = m.v(2)/r
	+1
	+1
	-2

	1/Force
	1/F
	-1
	-1
	+2

	Force momentum
	FM = F x r
	+1
	+1
	-2

	1/Force momentum
	1/FM
	-1
	-1
	+2

	Pressure
	p = F/A
	+1
	-1
	-2

	1/Pressure
	1/p
	-1
	+1
	+2

	Mechanical impulse
	MI = m . v
	+1
	+1
	-1

	1/Mechanical impulse
	1/MI
	-1
	-1
	+1

	Acceleration
	a = F/m
	0
	+1
	-2

	1/Acceleration
	1/a
	0
	-1
	+2

	Energy
	E = F.s
	+1
	+2
	-2

	1/Energy
	1/E
	-1
	-2
	+2

	Energy density
	ED = E/V
	+1
	-1
	-2

	1/Energy density
	1/ED
	-1
	+1
	+2

	Power
	P = E/t
	+1
	+2
	-3

	1/Power
	1/P
	-1
	-2
	+3

	Electric charge
	Q= K.r.c(2).N
	0
	+3
	-1

	1/Electric charge
	1/Q
	0
	-3
	+1

	Electric current
	i = Q/t
	0
	+3
	-2

	1/Electric current
	1/i
	0
	-3
	+2

	Electric voltage
	U = m.N.c.D/(2.Pi.r.A)
	+1
	-1
	-1

	1/Electric voltage
	1/U
	-1
	+1
	+1

	Permittivity of vacuum
	Eo = 1/q
	-1
	+3
	0

	1/Permittivity of vacum
	1/Eo = q
	+1
	-3
	0

	Permeability of vacum
	uo = 1/(Eo.c(2))
	+1
	-5
	+2

	1/Permeability of vacum
	1/uo
	-1
	+5
	-2

	Electric field strength
	E = q.c
	+1
	-2
	-1

	1/Electric field strength
	1/E
	-1
	+2
	+1

	Magnetic field strenght
	B = F/(i . s )
	+1
	-3
	0

	1/Magnetic field strength
	1/B
	-1
	+3
	0

	Magnetic flow
	Phi = B.A
	+1 
	-1
	0

	1/Magnetic flow
	1/Phi
	-1
	+1
	0

	Capacitance
	C =Eo.A/D
	-1
	+4
	0

	1/Capacitance
	1/C
	+1
	-4
	0

	Inductance
	L = U.T/i
	+1
	-4
	+2

	1/Inductance
	1/L
	-1
	+4
	-2

	Electric resistance
	R ,Z = U/i
	+1
	-4
	+1

	1/Electric resistance
	1/R or 1/Z
	-1
	+4
	-1

	Gravity constant
	G = F.D(2)/(M(2))
	-1
	+3
	-2

	1/Gravity
	1/G
	+1
	-3
	+2

	Hubble constant
	H = 1/t
	0
	0
	-1

	1/Hubble constant
	1/H
	0
	0
	+1

	Planck constant
	h = 2.Pi.m.r.c.a-1
	+1
	+2
	-1

	1/Planck constant
	1/h
	-1
	-2
	+1

	Fine structure constant
	a = 2.Pi.m.r/h
	0
	0
	0

	Fine str.const.inverse
	a-1 = h/(2.Pi.m.r)
	0
	0
	0

	Rydberg constant
	R = 1/(4.pi.r.a-1(3))
	0
	-1
	0

	1/Rydberg constant
	1/R
	0
	+1
	0


 

Examples of using the diemnsional converting table above :

 

Voltage x Capacitance = Current x time

U . C = i. t

 

	U, voltage
	+1
	-1
	-1

	C, capacitance
	-1
	+4
	0

	Summary
	0
	+3
	-1


 

	i, el. Current
	0
	+3
	-2

	t, time
	0
	0
	+1

	Summary
	0
	+3
	-1


 

Another example :

Force = Magnetic field strength x electric churrent x length

F = B . i . L

	B, magn.field.str.
	+1
	-3
	0

	i, electr.current
	0
	+3
	-2

	L, lenght
	0
	+1
	0

	Summary
	+1
	+1
	-2

	Force
	+1
	+1
	-2


 

The table shows that all physical entities in can be expressed in the integer values of MASS(Kg), LENGTH(meter) and TIME(second). That is not possible in established physical theory, mainly because that the vacuum constant Eo has been erroneous defined as inverse. 1/Eo has the dimension of mass density (kg/cubic meter) in vacuum and in this way defined all electromagnetic units can be converted into basic units of mass, length and time. Just in the way nature is.

 

For further information of how to derive the base of this converting

dimensional table, se my home side "Matter Unified" on site 

http://www.newphys.se/elektromagnum/physics/Tedenstig
 

 

 

