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Figure 9
Simpli!ed scheme showing the impact of rp(µH) on improving fundamental constants and bound-state QED tests. Abbreviation: µH,
muonic hydrogen.

the rp value from CODATA 2018 does not completely re"ect the potential of the µH(2S-2P)
measurements. We thus sketch in the following the impact of rp(µH) by combining it with some
selected measurements and corresponding theory predictions in simple systems with distinctive
precision and sensitivity.Figure 9 illustrates the impact of theµH spectroscopy and its connection
to H,HD+, and Penning trap measurements that leads to cutting-edge tests of bound-state QED
for H-like systems, simple molecular systems, and bound-electron g-factors while improving
on fundamental constants such as the rp, rd, R∞, me, and Mp. Throughout this section we use
SI units.

5.1. Muonic Hydrogen to Hydrogen: Testing the Hydrogen Energy Levels
and Extracting R∞

Even though the recent H(2S-8D) measurement (15) is at some tension with the µH results, here
we exploit the agreement between the rp values from H (16, 17, 19) and µH to illustrate the
potential of combining µH and H measurements for testing the H energy levels and improving
on R∞, the most precisely known fundamental constant and a major player in the adjustment of
fundamental constants. R∞ also sets the energy scale for atoms, ions, and molecules, such that
precise predictions of transition frequencies in these systems require its precise value.
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Hyperfine splitting
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Interplay with theory & other experiments
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Why are we here?

MUONIC ATOM THEORY INITIATIVE

from puzzle to PRECISION

• Several experimental activities ongoing and proposed: 


- 1S hyperfine splitting in H and He                         
(CREMA, FAMU, J-PARC) 


- Improved measurement of Lamb shift in H, D 
and He  possible ( )


- Medium- and High-Z muonic atoms


‣ Theory support is needed

μ μ +

μ μ
μ + × 5
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No useless plenary discussions but ….
Coffee, Lunch, Dinner, Bowling, BBQ


