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EXTRA PROBLEM 
 
The energy levels of the hydrogen atom are given by E = −μe4/8h2ε0n2 =  −13.60/n2.  This is 
based on a reduced mass μ for the electron/proton system.  For positronium the reduced mass is 
given by μ = mempos/(me + mpos) = meme/(me + me) = me/2.  Thus, we can approximately give the 
energy level formula for the energy levels of positronium as E = −6.80/n2.  (μ ≈ me for the H 
atom.)  Therefore, ΔE ≈ E2 − E1 = −1.7 − (−6.8) = 5.1 eV. 


