






The 17st June 2009
 This file is intended to provide more information about the RICCE proposal.

The following chapters are discussed below:

I > AFLB (Annales de la Fondation Louis de Broglie).

II > Restricted access to the paper to Foundation of Physics.
III > Some more on Zitterbewegung.
IV > Our phenomenological calculations and predictions on internal clock.

V > Tridents.

VI > More accurate set-up and absolute energy measurement.

 


I > AFLB (Annales de la Fondation Louis de Broglie).
The advantage is that there is a direct access to it by the WEB.
Our “2005” paper:

http://www.ensmp.fr/aflb/AFLB-301/aflb301m416.htm
It is interesting to read also the next paper, a comment by G.Lochak with some historical remarks unfortunately in French.

http://www.ensmp.fr/aflb/AFLB-301/aflb301m416a.htm
From the two references to L. de Broglie which are given in the above papers, we need to understand only the first seven pages of “ Une tentative d’interpretation causale et non linéaire de la mécanique ondulatoire”. And it can be summarized like that:    
· the frequency of the clock decrease with energy (  = 0 / ) while the frequency of the wave increase with energy ( = 0 x ).  0= m0c2/h. is the Lorenz relativistic factor.
· the clock could be observed (in a channelling experiment like ours) only if we make the speculative assumption that the wave function for a free particle in its rest frame  = a0 exp (2i0t) is modified according to the hypothesis of the “double solution”, namely that a0 is no more a constant, but depends on the spatial coordinates and has a maximum value at the particle location.
All these are kinematical relations, there is no dynamic in the sense that there are no equations of propagation involved. I believe that the word “non-linearity” is directly connected to the above modification of the constant “a0”. And that the non-linear interpretation of Quantum Mechanics starts here. I’m referring also for that to the book of J.S.Bell “Speakable and Unspeakable in Quantum Mechanics” Cambridge University Press. Chapter 20: “Six possible worlds of Quantum Mechanics”.
II > Restricted access to the paper to Foundation of Physics
This paper is not accessible to the WEB. I include it in an attached file (A1) for private discussion if you cannot access to it, since we gave the copyright to Springer and will bring some more reprints with me. The paper is not very different from the AFLB paper except for an additional presentation of phenomenological calculation results. The main conclusion is that our model agrees with data if we assume that the observed frequency is twice the “de Broglie” frequency.
III > Some more on Zitterbewegung

   Zitterbewegung appears as a consequence of the Dirac equation, i.e. within a dynamical theory with an equation of propagation. 

  The original paper of E.Schrödinger is not easy to access. I never read it! However there is no need to read it since the calculation is reproduced in several text books. For example in P.Dirac .“The Principle of Quantum Mechanics” 1958. Or in A.Messiah “Quantum Mechanics Tome 2”, more easy for me. The Schödinger’s idea is to look for the Dirac equation and to see what happens to the free particle (electron) coordinate function (without potential). 
   The result is that the coordinate function has 2 terms: one is the classical term x(t) = ct  (uniform motion), but there is an additional term which is an oscillation of frequency twice that of the above “de Broglie” frequency. It has a maximum amplitude c = m0c/hbar (Compton wavelength). This frequency nicely fits with the § II.
   There are controversies to say if the Zitterbewegung is an observable or not. There are even those who reject the Dirac equation since it cannot account for multiparticle creation and annihilation. They prefer the Quantum Field Theory and the Standard Model. Too bad! In the Standard Model the electron spin is an input parameter while in Dirac Theory, it is a calculated value. I read a paper on the history of Dirac equation “The Discovery of Dirac Equation and its Impact on Present-Day Physics” by G.Rajasekaran. I’ll join it in an attached file (A2). It’s interesting to see how a purely mathematical exercise (the transformation of a square root to a linear first order relation including matrices) gives rise to the correct value of the spin and of the magnetic moment of the electron. And why not to the Zitterbewegung?
    Hestenes’s version of the Dirac equation is developped in what D.Hestenes call the Space Time Algebra (STA), but as far as I understand, it starts with the same mathematical exercise, except that it uses geometrical bivectors (tensors) instead of algebraic matrices. It therefore interprets the wave function in a more geometrical way. In the channelling case, the final result for us is a Newton-like equation of motion:

                                            md2r/dt2 = U(1+ Acos(t))
where m is the relativistic mass of the electron, r the distance of the electron to the 

channelling axes, U the atomic potential, the same Zitterbewegung (circular) frequency in 

the laboratory ( = 2). The value of A is 2c/r. I leave the letter A in the equation instead 
of its real value since in my phenomenological model, I use a similar equation except that I assume A = 1! Since r varies between 1 Å and 0.1 Å and c = 0.01 Å , the result of Hestenes’s theory is that our dip is well reproduced but the amplitude is an order of magnitude too small.
IV > Our phenomenological calculations and predictions on internal clock.

Our model can be used to test the experimental sensitivity to the angular spread of the electron beam. This is shown in an attached file (A3) for 3 different values of the beam divergence, 1.0 mrad, 0.3 mrad and 0.1 mrad. The colon to the left shows the energy scan result around the 160 MeV resonance for those 3 divergence. The colon to the right shows the angular scan (tilt angle of the cristal) for the same parameters. The energy scan shows that the beam divergence is critical. If it’s worse than 0.3 mrad, we’ll see nothing.


V > Tridents.

Since the energy of the electron beam will be high enough to open the production of electron pairs, we must consider the calculations and the detection of tridents, namely:

          e- + crystal  - >   e-  +  e+  +  e-   + crystal

The kinematical relations have been written by Xavier Artru and are included in an attached file (A4) and in graphic histograms (A5).
Although it is interesting in itself, it’s not likely that it could be confused with what we had observed, for the graphics (A5) are valid only for a very small fraction of the phase space. It is just remarkable that it can give rise to peaks just at the resonance energy of the “de Broglie” internal clock. We shall keep in mind this process and eventually study it, just by looking hit numbers in the microstrips for each event.
                       VI > More accurate set-up and absolute energy measurement.

The file (A6) was done by Robert Kirsch and shows the possible set-up in more details.
I believe that Giovanni has already a copy of it. We have nothing more at the moment.

We had also a discussion on how good we’ll know the absolute value of the energy beam. If this is known within 1 or 2% we don’t need to care too much, since the energy scans will be fast enough to cover that kind of energy domain. If the absolute value is not known to better than 5%, we’ll have to foresee some measurement. It can be done by the floating wire method. I just write here a hyperlink to a paper which describes such a possibility.
http://physics.princeton.edu/~mcdonald/examples/wireorbit.pdf
We did it for our 1980 experiment.

