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The antimatter equivalent of the hydrogen atom, antihydrogen, is an outstanding testbed for studies of matter-
antimatter symmetry. Here we report the first simultaneous observation, with few ppt precision, of the d→d
and c→c hyperfine components of the 1S-2S transition in antihydrogen trapped in a 1T magnetic field. Our
c→c measurement is the first in either hydrogen or antihydrogen, while the d→d measurement is in agree-
ment with our previous measurement and with measurements in hydrogen. Together with our ground state
hyperfine splitting measurement we have determined the antihydrogen 2S hyperfine splitting with 0.3% pre-
cision.
These results were obtained using a new experimental protocol which allows characterization of the relevant
spectral lines in just one day, representing a 70-fold improvement in the data-taking rate and improved con-
trol of systematics compared to our previous work. We show that this protocol is applicable to laser cooled
antihydrogen with dramatic implications for both the speed and precision of future tests of fundamental sym-
metries.
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