A Reply to OCTAGRAM,
Question: IIRC there is no pure uū meson. Instead, there is mixed π0. Shouldn’t top-antitop state mix with another state as well?

Dear OCTAGRAM,
(Yes, you remember correctly.)

I think that you make a very interesting and a very important comment. It addresses the problem of the form of the specific wave function that describes a given system. Due to the importance of this problem and its far reaching implications, I respond with a quite long reply. There is also a general rule stating that a quite important issue which is unknown to the community becomes an issue of utmost importance.
In Quantum Mechanics (QM) and in Quantum Field Theory (QFT) there is a general principle saying that all physical configurations that satisfy the relevant conservation laws may be included in the wave function that describes the state. In the following lines I briefly discuss several examples that illustrate this principle and derive some conclusions. In all examples the system is analyzed in its rest frame. Therefore, if one uses covariant expressions and finds eigenfunctions of a Hamiltonian then energy-momentum conservation is satisfied.
First example: An atom having n electron (n > 1). States of this system are determined by electromagnetic interactions and conservation of total spin and total parity should be satisfied together with the Pauli exclusion principle. This example can be analyzed within the realm of QM provided one is ready to ignore very tiny effects related to Lamb shift. In order to find the Hamiltonian, one constructs a Hilbert space whose basis is made of functions of the time-independent Heisenberg picture. The reason is that at this point we still do not know the Hamiltonian's eigenfunctions and their associated eigenvalues. Therefore, the Schroedinger picture where the functions have a factor exp(-iEt) cannot be used. Each function of the Hilbert space is a product of n single particle wave functions. Here the standard method uses configurations where each of which has a well defined single particle angular momentum which is multiplied by a radial function. All configurations used abide by the Pauli exclusion principle and have the required parity. The single particle angular momenta enable a coupling to the required total angular momentum. This method guarantees that the result satisfies the required conservation laws. A finite subspace of the Hilbert space is used and a Hermitian matrix of the Hamiltonian is constructed. This matrix is diagonalized and eigenfunctions together with eigenvalues of the required states are obtained.
Mathematical methods that enable these calculations have been constructed by Wigner and Racah more then 60 years ago and early electronic computers have been used for analyzing electronic states of simple atoms. It turns out that even the ground state of the relatively simple two-electron He atom is written as a linear combination of N>10 configurations and no configuration dominates the state [1]. The following article discusses these issues http://www.ptep-online.com/index_files/2012/PP-28-13.PDF .
Conclusions:

1. If the quite simple ground state of the He atom is written as a linear combination of many configurations then a fortiori this property holds for more complicated atomic states.
2. In each configuration a single electronic spin is coupled to a spatial angular momentum. Therefore, a large portion of the electronic spin is washed out (namely the up part of a single electron spin is statistically nearly the same as its down part spin).
3. Here are some properties of a 2x2 Hermitian matrix. If the absolute value of the off-diagonal matrix element is much larger than the difference between the diagonal elements then in the diagonal form the weight of these functions is divided nearly fifty-fifty. Conversely, if the absolute value of the off-diagonal element is negligible with respect to that difference, then in the diagonal form the mixture of the functions is very small and the function pertaining to the lowest eigenvalue is nearly the same as the corresponding function before diagonalization. Analogous properties hold for Hermitian matrices larger than 2x2. 
4. The foregoing points hold for any Hamiltonian and not only for the case of electrons that interact electromagnetically. 
5. These conclusions are still not well known and many scientific texts do not emphasis the issue of the multi-configuration atomic structure. This situation can be confirmed by a review of the internet and by an examination of textbooks. For example, at Tel Aviv University, a course named atoms and molecules was an elective course and in this year it in not included in the list of courses. In either case, it means that one may finish successfully his studies, become a professor of physics and remain ignorant with respect to this knowledge.
A second example: baryons. Like in the atomic case, we have here a system of Dirac particles. There are two important differences: the system is extremely relativistic and additional quark-antiquark pairs are found explicitly (see [2], p. 282); quarks generally have more than one flavor. These differences require some different technical approaches to the problem. However, the main results of the atomic example still hold:
1. The baryonic wave function consists of many configurations. The case of the ground state of the 2-electron He atom becomes much more complicated due to the existence of 3 quarks, the existence of configurations that contain additional quark-antiquark pairs and the extremely relativistic interaction. These points show that a much larger number of configurations are required for a description of the state.
2. Like in item 2 of the electronic case, one expects that the number of single particle up-spin quarks is about the same as the number of down-spin quarks. Therefore, the second EMC effect receives an automatic explanation.
3. The rise and the long duration of the proton spin "crisis" (see http://en.wikipedia.org/wiki/Proton_spin_crisis ) proves that the entire community of particle physicists are completely unaware of the well established piece of knowledge described in item 2 of this part and in that of the atomic example discussed above. This example provides a convincing illustration of the statement made near the beginning of this discussion: "There is also a general rule stating that an important issue which is unknown to the community becomes an issue of utmost importance."
4. BTW. The paper http://www.ptep-online.com/index_files/2012/PP-28-13.PDF which discusses and explains this subject has been rejected by a mainstream Journal.
The case of the top-antitop meson. This state is made of a particle and an antiparticle of the same flavor. Hence, beside configurations that have additional quark-antiquark pairs, it may contain a different quark-antiquark pair that replaces the original pair. The best known case of this kind is the π0, whose state is described as a fifty-fifty sum of up-antiup and down-antidown pairs. However, general laws of physics hold for this case too. Let us see what can be said about the top-antitop state.

First, unlike the two previous cases, here weak interactions play a significant role. This issue can be inferred from the similar and quite large width of the top quark, the W+, W-,
Z and the new 125 GeV candidate. There is no question concerning the weak flavor changing decay of all these particles. The similar width of these particles indicates that also the top-antitop meson decays weakly.
Another indication of the impressive strength of weak interactions at this energy region can be inferred from the following data about the width of mesons that consist of quark-antiquark of the same flavor. The charm-anticharm J/ψ meson mass is 3097 MeV and its width is 93 KeV (see here  http://pdg.lbl.gov/2012/listings/rpp2012-list-J-psi-1S.pdf ). Similarly, the bottom-antibottom upsilon meson has a mass of 9460 MeV and a width of 54 KeV (see here http://pdg.lbl.gov/2012/listings/rpp2012-list-upsilon-1S.pdf ). It means that the width of the top-antitop candidate is about 20,000-30,000 times larger than that of the J/ψ and the upsilon mesons. This dramatic increase of the width stems not only from the larger phase space but also from the strength of the weak interactions at these energy.
Now, weak interactions do not conserve parity. Hence, it is expected that also the state of the 125 GeV candidate should not have a well defined parity.

Another issue is related directly to your question. Here item 3 of the atomic electrons example can be used. Due to the very large energy gap between the 125 GeV candidate and the energy of the upsilon meson, it is expected that the mixture of states will be very small.
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