COLD FUSION: the particular relevance of the Biquaternion 


                             Quantum Mechanics


         The Biquaternion Quantum Mechanics is a generalization of the usual quantum mechanics. We delineate here how we have arrived to the formulation of this new theory.


- The biquaternions are hypercomplex numbers with the basis unity 1 plus three other anticommuting elements that have also matrix representation at order n=2. Our first result was to generalize this basic scheme, introducing basic anticommuting elements at orders n=3, 4, ...  We introduced biquaternions at any desiderable arder;


- the following step of our work had physical relevance: we showed that the formalism of the usual quantum mechanics is represented by the algebra of the biquaternions. The biquaternions and their algebra represent the formalism of the usual quantum mechanics: the statements of the usual quantum mechanics are statements of the biquaternions and their algebra;


- the next step signed the very innovative turning-point of our research. We discovered that the biquaternions may be transformed by Linear Homogeneous Biquaternion Transformations, LHBT, and constitute a group. This result is of basic importance for our theory. In LHBT we may use biquaternions (functional operators) U(l) and U+(l) with U(l)U+(l) # 1. The functional operator U(l) is characterized by a functional l = l(....) depending on several variables and characterizing the level of physical reality to which LHBT is considered. In addition, the usual requirement for a transformation to be unitary, here is not  posed, since we have U(l)U+(l) # 1, U(l)U+(l) = I(l) where the new functional operator I(l) with Norm (I(l)) = 1 assumes the new role of a generalized unity in the LHBT. Obviously, the natural consequence of such "non unitary" LHBT is that all the conventional "physical laws" of the usual quantum mechanics are generalized by such "non unitary" LHBT.


In detail, since, previously, we had obtained that the statements on the biquaternions and on their algebra are statements about the traditional quantum mechanics, the possibility to apply LHBT to biquaternions (and, in particular, LHBT with U(l)U+(l) # 1) enables us to formulate a new quantum theory that, respect to the usual theory, represents a theoretical generalization.


In this manner, we have introduced the biquaternion quantum mechanics that generalizes the schemes, the statements, the meaning and the behaviour of the dynamical variables of the usual quantum mechanics, also if this new theory contains it as particular case. In particular, the important result to have used LHBT with UU+# 1 and UU+ = I, I being a new generalized unity, is that all the basic physical laws of quantum mechanics are generalized respect to the particular level of physical reality that is representedby the functional l = l(....). Note that the statements or also the new quantum dynamical variables and operators that appear in biquaternion quantum mechanics are not introduced ad hoc in the new theory, we have not new operators introduced on the basic of our knowledge on the phenomenology, and we have not generalizations suggested by our mathematical intuition, strictly we have only and only the results of proper LHBT linked to a generalized I(l), and thus the results are always linked to a rigorous mathematical and physical operation that is inner to the scheme of all the formulation. In fact, ten new rules for biquaternion quantum mechanics have been introduced to delineate the new theory.


Fixed this point, let us ask to ourselves what it does mean that the usual quantum mechanics is generalized by biquaternion quantum mechanics.


Let us  comment the  first  result  to apply  LHBT to  the unity quantum of action 


h . As result we have h I(l) with I(l) generalized unity and l = l(...).


This results leads immediately to some profound consequences:


- if h changes in h I(l), the canonical quantum action changes and, as first consequence, a new generalization of Schrödinger Equation is obtained. In the following, we will call it, Conte's Generalization of Schrödinger Equation, CGSE.


- The second important consequence is that, generalizing h in h I(l), the Hamiltonian representation of the system is also generalized. In other terms, as one verifies directly by CGSE, a new form of Hamiltonian is introduced for systems where, this is of particular importance, a new form of interaction is also introduced: one finds that this last interaction recovers Fermi legacy where wave packets and/or charge distributions in conditions of deep mutual immersion and overlapping, experience short range, internal, non local integral interactions.


We must repeat this important point for clearity: by using the generalization induced by LHBT we obtain a CGSE where we clearly knowledge the presence of a "proper" Hamiltonian form for the system and including it interactions where wave packets and/or charge distributions in conditions of deep mutual immersion and overlapping, experience short range, internal, non local integral interactions.


So, we have arrived to define the sense of the generalization of the biquaternion quantum mechanics respect to the usual quantum theory.


When we speak about quantum mechanics as it was formulated in 1927, we have always to remember that it is not the general theory of the microphysical world; it is the theory that was originally conceived for the structure of the atoms, and for the electromagnetic interactions at large. According to a great number of experimental confirmations, the usual quantum mechanics has evidenced to be an exact theory at atomic level. The usual quantum mechanics is prevalently the atomic theory of matter, and just calculations on nuclear magnetic moments by quantum mechanics give uncorrect results. The usual quantum mechanics is not complete, it has limitations. The original conception of the usual quantum mechanics is to consider the point-like approximation of particles, inherent in its essential local-differential structure. In the case of approach of the electrons in an atomic structure, the usual quantum mechanics is exact since here particles, their wave packets, and/or their charge distributions can be well approximated as being point-like, but soon after a generalization of the usual theory is required. According to Fermi legacy, in general,  wave packets and/or charge distributions in conditions of deep mutual immersion and overlapping, experience short range, internal, non local integral interactions.


Consider, as example, the well known problem of the wave function reduction that, as we know, is unsolved in the usual quantum mechanics: we are here referring to interactions that are define over an entire volume, and, as such, cannot be effectively approximated by abstraction into a finite number of isolated points. The usual quantum mechanics is strictly local-differential in its topological structure, which prevents any mathematical consistent treatment of non local interactions; in addition quantum mechanics is structurally of potential Hamiltonian type, namely, it can only represent in an established way action at distance interactions described by a potential. On the contrary, as indicated earlier, there are unsolved problems, where non local effects due to the mutual penetration of wave pachets (and this is also the case of the wave function reduction) are of great importance and these interactions are well known to be of contact type without any potential. As such, contact, non local interactions, are concettually outside the representational capabilities of the usual quantum mechanics but fully enter in biquaternion quantum mechanics, where all the previous problems  are arranged, and in particular that ones to represent contact interactions via a "proper" Hamiltonian representation.


We know from the physics that if  the time evolution in the physical representation is restricted to be canonical, all forces must be of conservative type. A necessary condition for the admission of nonpotential forces is that the time evolution law is noncanonical. A fully equivalent situation exists at the quantum mechanical level. If the time evolution law is restricted to be unitary, all forces are restricted to be of conservative type. In this case we have only action at a distance, and we fail to represent the interaction at all points of wave overlapping. A necessary condition to admit non potential, non local forces is therefore that the time evolution law is non unitary. 


We arrive so to the cold fusion.


There is no doubt that Newtonian physical reality establishes the existence of systems with conservative internal forces, but biquaternion quantum mechanics establishes the existence of more general systems with non potential internal forces. The conservation of the total energy can be accounted for not only via conservative internal forces, but, more generally, via non potential internal forces that express a form of exchange of energy among the constituents of a composite system in a way more general than that allowed by the trivial forces derivable from potentials. So in biquaternion quantum mechanics, throught the CGSE, we have that when the bound state is such that the mutual distances are greater than the charge radius of the constituents, we have a closed quantum mechanical system with potential internal forces, instead when the bound state occurs under conditions of mutual penetration, the internal forces are to be of non local non potential type to account for wave overlapping. In this case we have aclosed .... quantum mechanical system with non potential internal forces and of conctact type.


This is the case of the cold fusion. Our diskette or file appointed to this regard discuss in detail the CGSE and applyes it to the case of a two particle system where a bound state at distances shorter than 10-13 cm (COLD FUSION) is formed with emission of about 70 kew of energy for each fusion, with a dominant interaction that is not, as previously said, of potential type. This is the theoretical and experimental case that we are attemplting to pose to the international attention .





