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PROLOGUE

Then a charged particle with spin L, is found into a homogeneous magnetic field B, will
have magnetic moment μ and it is in force,
Lω=E=-μxB =-μBsinθ
We must determine the μ, the cyclic revolved frequency ω (Larmor frequency) and the
angle θ.

THE SIZE OF THE MAGNETIC MOMENT

A charged particle, because of spin, will have magnetic moment as,
μ= iA=iπr2= 2πr.r/2=ecr/2=eL/2m

THE LARMOR FREQUENCY

The axis of a rotated top, mutates in angle θ and with frequency ω and we give the theory
taken of the PHYSICS by Halliday-Resnick,

The angle Δφ=ΔL/Lsinθ=τΔL/L, where τ is the moment of force which is exercised on the
center of mass of the top and if ΔL<<L,
Ω=Δφ/Δt=τ/Lsinθ
τ=rmgsin(180-θ) and
ω=mgr/L and

τ=ωxL=rxF

For the charged particle has the frequency ω of mutation into the homogeneous magnetic
field, as the following plan, it is in force,

τ=Lωsin90o=Lω=E=-μBsinθ
(the vector of the magnetic moment is inverse to the vector of spin L).
Then the Larmor frequency is ω= (e/2m)Bsinθ.
For B=1T the proton has ω=47.9 MHz and the electron has ω=88 GHz.

THE FREQUENCY OF SPIN IS DIFFERENT

When the spin of the charged particle is found into homogeneous magnetic field, it is like
an electric ring, where the charge is cyclic rotating, it is like the charge found into strong
magnetic field and as the law,
F΄=evB΄=mω΄2r

and ω΄=eΒ΄/m

(1)

Of course the Β΄ is very high to success the spin frequency of the proton ω= 4.5x1023 Hz
and of the electron ω=2.5x1020 Hz.
But, it may be, the F΄ to be and an electric force. Either it is go on a force coming from
strong magnetic field, or electric field, if we submit the particle which has the spin, into
additional homogeneous magnetic field B, we will have,
F=F΄ evB=m(ω)2r=m(ω΄ Δω)2r
But (ω

Δω))2= ω΄2+Δω2 2ω΄Δω=ω΄(ω΄+(Δω2/ω΄) 2Δω)

And (Δω2/ω΄) 0, οπότε (ω΄ Δω)2=ω΄2 2ω΄Δω=ω΄(ω΄ 2Δω),
Δω= eB/2m

,
και τότε,

(2)

(ELECTROMAGNETISM Hans Ohanian).
That, of course, is the Larmor frequency and it is obvious that this difference of the vector ω,
it is added or deduced to the spin frequency.

THE MAGNETIC MOMENT OF THE PROTON AND THE ELECTRON

The vector of magnetic moment is inverse to the vector of the spin and when the proton
come in to a magnetic field, then,
(1), (2) bring L=m(ω+Δω)r2=1.5eB/m.
But we had seen that in nuclear magnetic resonance, the Larmor frequency is
ω=(eB/2m)sinθ
and it is obvious that it is in force,
1.5(eB/m)cosθ=eB/2m
And θ=70.54o , but sin70.54o=0.943 , that is very near to the unit. So the Larmor frequency
for the proton is,
ω=47.9sinθ=45.2 ΜΗΖ (experimental price 42.577 MHz)

and for the electron 82.9 GHZ.
Of course, with these prices, L= h/2.

THE PARAMAGNETISM AND THE DIAMAGNETISM OF DIATOMIC GASSES

When one material found into a magnetic field, the spins of the particles are orientated in
relation to the field and we give orientations of paramagnetic and diamagnetic materials, of
the plan of physics by Halliday-Resnick,

We sign that in diamagnetic materials the vector of spin is inverse to the vector of the
field and opposite for the paramagnetic materials. Here we report, that the orientation of the
diamagnetic materials spins, it is determined by an immaterial plan which is in force in these
materials spins, plan by God.

So, the +Δω is in force for the paramagnetic materials and the –Δω is in force for the
diamagnetic ones.
In diatomic gasses, the spins of two atoms are neutralized, as their magnetic moments. But,
when it exercises to their magnetic field, then the atoms of the molecules have magnetic
moment. The one have
μ= +kh(eB/2m)sinθ and the other - kh(eB/2m)sinθ
(i.e. for the diatomic molecule of the hydrogen).
Then the molecule will have total magnetic moment
μ= kh(eB/m)sinθ+ kh(eB/2m)sinθ- (kh(eB/m)sinθ- kh(eB/2m)sinθ)
so

μ= kh(eB/m)sinθ

and

ω=2Δω

That is, the paramagnetic or the diamagnetic materials, have negative or positive magnetic
moment or cyclic frequency, for their rotated molecules, coming from the orientated spins.

THE MACROPHYSICS RELATIONS OF MAGNETISM AND THE MOMENT

Μ = χΗ, Β=κm Η , Β=Βο+Βm= μο( Η+Μ ), κm=μο(1+χ) και χ=magnetic susceptibility
of the material, which is into tubular coil, where flows magnetic field Β. Μ is the
magnetization of the material, Η the magnetic field strength, κμ is the magnetic permeability
and when Β=Βο=μο Η .
It conclusion is
1/χ = (Β/μοΜ)-1

and

Μ= (χ/(1+χ)μο) Β
But, the magnetization is macrophysics’ size which is owed of the orientation of the
microphysics magnetic moments, then for the gasses the microphysics magnetization is
M/NA=2.77x10-24 (Amp-met)lit=6.21x10-26Amp-met2=μL
This magnetic moment is owed to the external magnetic field and it is owed of the mutation
of the Larmor frequency.
And here is in force,
Θ=cos-1(μL/μ)
And it is in force,

θ= cos-1

for Β=1

If the oxygen has 2.1x10-6 and μ=13.9/π=4.42x10-23 Amp-met2 , θ=89.9ο and sinθ= 0.9999.

EPILOGUE

For the molecule of oxygen, the magnetic moment into magnetic field 1T, is
ω=μ/h/2= 187 MHz
This is the frequency k(e/m) and k=0.00214.
The experiment will show if it is absorbed the frequency 187 MHz on the oxygen atom,
with the acceptance of the constant of its magnetic susceptibility.
The Δω means, that when the material is magnetized, momentary and before start the
Larmor frequency, it is added the Δω on the spin frequency, where momentary the vector of
the spin, is parallel to the exercised field.
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