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Figure 1 (Color online) Feynman diagram for the TPE.
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Figure 2 (Color online) Experimental results of the proton charge ra-
dius in recent years.
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Figure 3 Cauchy contour integral in dispersion relation.
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Figure 4 Results of TPE contribution to Lamb shift in recent years.
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Figure 5 Results of TPE contribution to HFS in recent years.
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AT PASE 4 e = ¢, BB M. Rt
AE = AE(f] < t,) + AE(t] > t,)
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FETPER 15 151, mT LR FEAar 5 18 2% 440 0 E g >
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1= f d*x L7 (x, t,)H(x, 1,),
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t
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¢ ZA .
s L] Finite
volume
AE(t < to) effects
Hadronic function H (x)
L [x]

6 IVRI7 LR
Figure 6 Schematic for the IVR method.
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Figure 7 (Color online) Upper: results of combining the weight func-
tion and the hadronic function estimated by model; bottom: the behav-
ior of the numerical results from lattice calculation with the integration
range R. Figure cited from ref. [44].
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Figure 9 (Color online) Results of lattice calculation of TPE correction
to Lamb shift. Figure cited from ref. [44].
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Lattice quantum chromodynamics (lattice QCD) provides a well-established approach to studying strong nonperturbative
interactions. It plays an indispensable role in the frontiers of high-energy and nuclear physics. With the improvement in
the precision of lattice QCD calculations and the development of theoretical methods, the frontier of lattice QCD has been
greatly expanded, and some new interdisciplinary fields have emerged. An important field is atomic spectroscopy. With the
increasing accuracy of the observables in atomic spectroscopy, the hadronic effects related to the nucleon structure must be
considered, among which the two-photon exchange corrections are particularly important and have recently received much
theoretical and experimental attention. This paper briefly introduces the lattice QCD approach and two important observ-
ables in atomic spectroscopy: the Lamb shift and hyperfine splitting, as well as their two-photon exchange corrections. We
then report the recent progress of the lattice QCD study in this field and discuss the important impact it may have.
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