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The CPT theorem, which states that under certain mathematical conditions a field theory is invariant under the combined transformations of C (charge conjugation), P (space inversion), and T (time reversal), has the consequence that all properties of particles and antiparticles like mass and the absolute values of the charge and magnetic moment must be equal. CPT is conserved in all field theories used so far in the description of nature, but e.g. the apparent predominance of matter in the universe casts some doubt on the rigorous validity of CPT symmetry. Also, recent extensions of the standard model like string theory and quantum gravitation do not have the mathematical properties required for the proof of the CPT theorem and therefore do not necessarily conserve CPT.

The high-precision comparison of particle and antiparticle properties as a test of CPT is being pursued for many types of particles. In the baryon sector, antiprotons provide the most stringent tests so far. The laser and microwave spectroscopy of antiprotonic helium as performed by the ASACUSA collaboration at the Antiproton Decelerator of CERN has led to a limit on the relative difference of proton and antiproton charge and mass of 10 ppb (10-8), and further improvements are expected in the next years. Antihydrogen, the simplest atom made completely out of antimatter, offers potentially higher precision since the 1S-2S two-photon transition and the ground-state hyperfine structure of hydrogen are known to relative precisions of 10-14 and 10-12, resp. An overview on the ongoing and planned experiments of the ASACUSA collaboration with antiprotonic helium and antihydrogen will be given.
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