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FIG.1. (a) Feynman diagram representing the exchange of a covariant photon. This diagram in-
cludes all effects in expressions (2) f and (2) g with the exception of the term %a‘mct in Eq.
(2) f. (b)Feynman diagram representing virtual annihilation of Ps. This effect adds -§-a‘mc?
to W: and comprises 40% of the triplet-singlet splitting W(hfs). (c) Feynman diagram representing
the lowest order decay of singlet (n=1) Ps[Ay(1'S,)]. (d) Feynman diagram representing the lowest
order decay of triplet (n=1) Ps[A,(1°S))].
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FIG.2. The energy levels of Ps in a magnetic field (to scale).
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FIG.3. Feynman diagrams representing all contributions to W, [Eq.(2)s] [Wi= Wiut--+ W=
—(a/47)(32/9+2In2)+ ia/4(units a*mc?)]. (a) Virtual annihilation plus photon exchange: W;,=—(«
/). (b) Vertex correction diagrams W,, = (a/3x). (c) Virtual annihilation plus vacuum polarization
(*S, only): W,u=(—2a/97). (d) Vacuum polarization: W,.=0. (e) Two-photon exchange: W,.=—a/
2x. (f) Two-quantum annihilation('S, only): Re W,,—(a/2x)(1—In2), ImW,,=(h/2)A,—=(a/4).
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Summary

Research into the Energy-levels of Positronium and Those
of New qq (quark-antiquark) as Detected
in the Highenergy Detector

Michiko Miyamoto

In order to do research into the qg energy levels in the theoretical way, I studied
hydrogen energy-levels, hydrogen fine structure energy-levels and positronium hyperfine
structure enrgy-levels.

I introduce hydrogen energy-levels according to Prof. P.A.M. Dirac and so did
for hydrogen fine structure energy-levels.

I have quoted from the paper published in Rev. Mod. Phys. (Ref (4)) for describ-
ing positronium. I agree with many of the findings therein.

Then, I have described qg energy-levels according to 1981 SLAC Summer

Institute. I appreciate it too.
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