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Precision studies of simple atoms, such as hydrogen, play an essential role
in tests of bound-state QED and determining fundamental constants, such as the
Rydberg constant and the proton charge radius. One of the QED predictions is
for the Lamb shift of hydrogenic energy levels and, in particular, of the ground
state. The value of the 1s Lamb shift in hydrogen and deuterium is required for
an accurate determination of the Rydberg constant and the proton charge radius
utilizing high-resolution spectroscopy of hydrogen and deuterium atoms, as well
as for precision tests of bound-state QED. The dominant QED contribution to the
uncertainty is due to the a®m external-field contributions. We discuss here our
recent results on the two- and three-loop contributions, which essentially reduce the
theoretical uncertainty. Combined with recent calculations of Laporta on the slope
of the Dirac form factor in the three-loop level, our results allow for completion
of calculations of a®m contributions to the Lamb shift of the ground state in the
hydrogen atom.

[TpeunsvoHHBle HCC/IENOBAHUS TIPOCTBIX AaTOMOB, TAaKHX KaK BOJOPOXA, HIPAIOT
KJIIOUEBYIO POJIb B 9KCIePHMEHTax M0 MpoBepKe cBsizaHHOro coctossHus K u ompe-
JesleHHI0 (yHIaMeHTaJbHEIX KOHCTAHT, TaKUX Kak MocTosiHHas Punbepra u pamguyc
3apsina nportoHa. OnHo u3 mpenckasanu# KOJ| oTHocHTCs K J39MOOBCKOMY CHABHTY
YPOBHEH 3Hepruu BOAOPOLA H, B YACTHOCTH, OCHOBHOI'O COCTOSIHUSI. 3HAHHE 3HAUEHHs
ls n13M60BCKOrO CABUIa B BOAOPOIE U AEHTEpPUH HEOOXONUMO [Jisi TOYHOTO Ompeese-
HUs nocTosiHHOM Punbepra u paauyca 3apsiia MpoTOHA C MOMOILBIO CIEKTPOCKOMUU
BBICOKOTO paspelleHHsi aTOMOB BONOPOAA U JeHTepHs, a TakxkKe MJsi MPELU3UOHHBIX
TecToB cBsizaHHoro cocrosiusi K91, JlomunanTHbl BKJaIag KD/ B HeonpeneseHHOCTh
MPOUCXONUT U3 BKJALOB o®m BHewHux noseii. O6cyxaalTcs HelaBHHE Pe3y/IbTaThbl
UCCJIeIOBAaHUH [BYX- M TPEXMeTJeBbIX BKJalI0B, KOTOpPble CYIIECTBEHHO CHHXKAIOT
TeOpeTHUEeCKYI0 HeompeaeneHHOCTb. B KoMOHWHaLMK ¢ HelaBHUMU pacueTaMu Jlamoprta
HakJoHa (popMmpaxTopa [lupaka Ha TpexmeT/ieBOM YpOBHe MOJy4eHHble Pe3yJbTaThl
[103BOJISIIOT 3aKOHYMTb BBIUHCAEHHS] Q’m-BKJIALOB B JOMGOBCKUH CABHT OCHOBHOTO
COCTOSIHUSI aToMa BOAOPOJA.
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