                     Explore " spin "deep going.
reveal the veil of intrinsic mysterious—“spin” in a puzzle. In this text, the secret of “spin” has been revealed. that would set a theoretical basis for the research of light quantum system as well as the particle physics. The “spin motion" is defined , the “spin wave equation” is founded in this text . It is proved that the spin quantum number S is a quantum number of wave equation , and  the energy of spin vibration originate in the spin motion of light quantum system opposites to the coordinate system . These all are initiative in the history.
1. the relativity of spin space.
The motion form of a particle except transnational motion, linear vibration or revolving to wind to a fixed point ( or fixed axle ), still has the revolving as well as the revolving vibration to wind to an symmetrical equiprobable vector passing itself (a vector, its direction changes continually and emerges is equiprobable at each direction of space in an instant ) The particle at this time looks upon as a small sphere that the volume is the [image: image1.png]AV



, but [image: image2.png]AF—0



. Traditional so-called spin of particle just is caused by this kind of motion form shown above ,about these will be expounded later.  The revolving angle[image: image3.png]


 and revolving angular velocity [image: image4.png]


are existed to the particle revolving to wind to an symmetrical equiprobable vector axle passing itself. The revolving axle is an symmetrical equiprobable vector. Though its direction is arbitrary, but according to the principle of probability synchronism, for a light quantum system or a coordinate system, the direction of symmetrical equiprobable vector axle of any particle (light quantum) in any instant all is identify.  The number of spin angular velocity [image: image5.png]


is equal to each other in identic coordinate system. Because of probability synchronism, their direction also is identify. But their direction and number are different in other different coordinate system. The spin angular [image: image6.png]


and the spin angular velocity [image: image7.png]= ¢



are existed to [image: image8.png]


system opposite to O system . it means the spin angular velocity [image: image9.png]= ¢



is existed to static particle in [image: image10.png]


system opposite to O system . That also means all static particle in [image: image11.png]


system possess spin angular velocity [image: image12.png]= ¢



observing in O coordinate system, and all static particle in [image: image13.png]


system possess spin angular velocity -[image: image14.png]= ¢



observing in O coordinate system. The spin angular velocity of a particle is [image: image15.png]
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system,  it is[image: image17.png]
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 system. Owing to the [image: image19.png]


system, and [image: image20.png]


 system is relatively revolving angular velocity,[image: image21.png]
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. By appointing the spin angular velocity of light in any relatively
moving coordinate systems is permanent being [image: image23.png]


from beginning to the end, the transformed relations of reading number of the metric of the spin angular velocity between the relative motion coordinate systems is the Lorentz transformation. The  three-dimension metric of spin angular and one dimensional time metric exist in  three-dimensional moving space.   Owing to appointing the spin angular velocity of light quantum in any relatively spin coordinate system is permanent being [image: image24.png]


from beginning to the end, such as the derivative process about translational motion,  it may derive that between coordinate systems with relatively uniform spin each other, The transformed relations of the four-dimensional spin angular coordinate also is the Lorentz  transformation. But[image: image25.png]


 ,   [image: image26.png]


.    Among these [image: image27.png]


is relatively spin angular velocity between two coordinate system.
Through the Lorentz transformation, the relation between the energy of spin is: [image: image28.png]


,
namely [image: image29.png]


.
To the light quantum :[image: image30.png]—w
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, thus[image: image31.png]


.
the spin energy is[image: image32.png]


. Observe the kinetic energy of spin, from O coordinate system:
[image: image33.png]


Observe the kinetic energy of static particle to spin in O* coordinate system, from O coordinate system:[image: image34.png]
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observe the kinetic energy of spin particle in O* coordinate system, from O coordinate system:[image: image36.png]


. Generalize the Lorentz transformation to [image: image37.png]6 0+58
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.  If [image: image44.png]
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,  If[image: image46.png]


,then[image: image47.png]


. These exposition is preparation for the discussion of the spin of particle and so-called “intrinsic physical quantity”.
(2) The secret of “spin” has been revealed .
The conception of the spin and the spin vibration has been explained above.
Take the particle as a small sphere, its volume is [image: image48.png]AV



,  [image: image49.png]AF—0




The spin angular velocity[image: image50.png]


and spin vibration angular velocity [image: image51.png]


are existed to
the particle revolving to wind to an symmetrical equiprobable vector axle passing itself. The spin angular velocity[image: image52.png]


 is existed in the critical coordinate system[image: image53.png]


 opposite to O coordinate system, it is shown that the angular velocity[image: image54.png]


 revolving to wind to an symmetrical equiprobable vector axle passed itself is existed to the index particle in the critical coordinate system opposite to the static particle([image: image55.png]


) in the O coordinate system. 
Owing to the fact that the energy of linear vibration [image: image56.png]hoy



is existed , the linear vibration velocity[image: image57.png]


 is existed to the index particle opposite to the static particle.[image: image58.png]du Ou
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is infinitely small strain tensor. [image: image60.png]


the index particle is not in possess of the real displacement ,the particle is not in possess ofthe real strain,  [image: image61.png]
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. To define the revolving tensor[image: image66.png]
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the state function is  an symmetrical equiprobable vector function, [image: image81.png]


Because the index particle is revolving to wind to an symmetrical equiprobable vector axle passed itself ,   is  an symmetrical equiprobable vector ,[image: image82.png]


 is also an symmetrical equiprobable vector .[image: image83.png]


 [image: image84.png]=w=rotu



.  It is the spin angular velocity is equal to the revolving tensor, it is also the rotor of linear vibration velocity [image: image85.png]


It is explained in the article <<The electromagnetic field tenso Of the light quantum field theory .>>[ http://lightquantum124.home.chinaren.com ].
That[image: image86.png]


,[image: image87.png]


is the magnetic induction, [image: image88.png]


the spin angular velocity[image: image89.png]


. [image: image90.png]


is the magnetic induction. Since the magnetic induction is existed objectively, the concept of spin of particle and spin space also coincide with objectivity. 
The spin is an symmetrical equiprobable vector , correspond to the rotor of linear vibration velocity [image: image91.png]


to the light quantum, it is an symmetrical equiprobable vector function.
According to the principle explained above, for the critical coordinate system[image: image92.png]


opposite to the spin static coordinate system of particle , since the spin angular velocity[image: image93.png]


 is existed, now that the spin vibration and the energy of spin vibration is existed certainly,[image: image94.png]o
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is the spin angular velocity of the light quantum, it is defined as a constant in any relatively spin coordinate system . Conversely since the energy of spin vibration [image: image96.png]by



is existed , thus the spin angular velocity [image: image97.png]


  must exist in the critical coordinate system relatively to O coordinate system. Take a point A, since the energy of spin vibration[image: image98.png]by



 is existed , the spin angular velocity [image: image99.png]


is existed in local coordinate system which take the point A in
the critical coordinate system [image: image100.png]


as a center, it is an symmetrical equiprobable vector of space.  For each index particle relatively to [image: image101.png]


, the angular velocity[image: image102.png]


  revolving to wind to the center of O coordinate system point O is existed. These revolving is different from spin. It is a orbital angular velocity. [image: image103.png]


the direction of orbital angular velocity is identical with the revolving direction of light quantum to wind to the point O , (see the <<The electromangnetic field tenso Of the light quantum field theory .>>)[ http://lightquantum124.home.chinaren.com ] [image: image104.png]


the direction of the angular velocity[image: image105.png]


along which each local coordinate system to wind to the point O is distribution on the plane that pass through point A, and is vertical with the radius vector. [image: image106.png]


is an symmetrical equiprobable vector of these space.
　[image: image107.png]



Show as the figure, N is a plane pass through point A, [image: image108.png]


is a radius vector,M  is a plane which is vertical with the radius vector passed through point A.
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. It contains the symmetrical component of equiprobable vector is 
offset each other, in the courses applying these relative equation.
         [image: image127.png]


that is similar to the discussion in <<The electromagnetic field tensor Of the
 light quantum field theory .>> [ http://lightquantum124.home.chinaren.com ],  if take [image: image128.png]


as Z axle of a coordinate system with an symmetrical equiprobable vector axle, thus
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,The state function[image: image131.png]
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is the revolving angle of the orbit and spin respectively. Being similar to the discussion about isobaric spin ,can get :
To the positive particle,[image: image136.png]


;
To the recoil particle,.[image: image137.png]


 .
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is a differentiation operator for [image: image139.png]


. Substitute [image: image140.png]


to preceding two equation, can get:
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,
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.
In the spherical coordinates the Laplacian is 
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.This can spread to other orthogonal coordinate
system.
Take two[image: image148.png]


generating operator :
The first group[image: image149.png]


,
the second group [image: image150.png]


.
They are looked as a generating operator of Lie algebra of identical Lie group function
[image: image151.png]f(x x)=f&yz)
X
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,  X, Y, Z  is as two group of  parameter   f. It is existed commutation relation to this two group of Lie algebra,  [image: image154.png]
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.
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,thus found the mapping relation between [image: image161.png]
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,  X, Y, Z as so, then the commutation relation to this two group of Lie algebra are applied, can get [image: image163.png]


. It expresses the mapping relation between [image: image164.png]
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,and X, Y, Z is found on isomorphism for two group of Lie algebra of [image: image166.png]
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their second-order Casimir operator is equal, namely
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 in second-order inhomogeneous
differential equation ,namely [image: image172.png]


. The eigen function for [image: image173.png]


is quadratic homogeneous function [image: image174.png]o
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To the positive particle, [image: image177.png]


,
to the recoil particle, [image: image178.png]X
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 is the orbital quantum number and the spin quantum number as well as its third component respectively. The total quantum number is[image: image184.png]
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is a constant in the relative
revolving (including spin) coordinate system. The derived equation [image: image187.png]


is a wave equation of total angular momentum, [image: image188.png]
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is a conserved quantity.
In order to avoid to give unnecessary detail, the complete process of derivation is omitted. Please read <<The electromagnetic field tenso Of the light quantum field theory .>> [ http://lightquantum124.home.chinaren.com ] in detail. From above analysis revolving vibration and the vibration frequency include two parts: First, it is corresponding to the linear vibration frequency[image: image190.png]


,  The spin angular velocity[image: image191.png]


and spin vibration angular velocity [image: image192.png]


 is correspond to the rotor of linear vibration ,the linear vibration velocity is [image: image193.png]
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 spin angular velocity is[image: image195.png]
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.But it is included linear vibration to [image: image197.png]


,so that its rotor is included the spin vibration angular velocity [image: image198.png]


, the vibration frequency is identical with the linear vibration frequency[image: image199.png]


. Second, owing to the spin angular velocity[image: image200.png]= ¢



 is existed between two coordinate system moving relatively, so that the spin angular vibration is existed , its vibration frequency[image: image201.png]


. So the spin angular vibration is a composition resultant, the vibration frequency is also the sum of this two vibration frequency[image: image202.png]w
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. In summary,  it is reasonable that to define the spin, to point out the the spin quantum number is a quantum number of the wave equation, as well as to explain that the reason of produce for the energy of spin angular vibration is the spin revolving relatively between two coordinate system, and the rotation of linear vibration to the light quantum. Thus in this text, the secret of “spin” has been revealed, that are laid a foundation to the research of the light quantum field physics so as the particle physics in deep going. 
　
　                                          
　
