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Nuclear structure functions and parton Wigner distributions of protons and nuclei are principal components
of QCD phenomenology. Their first principle computation is an outstanding problem in QCD, because they
involve non-perturbative nucleon/nuclear matrix elements of electromagnetic currents that are light-like sep-
arated in Minkowskian spacetime. Real-time correlation functions are a difficult problem for lattice compu-
tations, which are only feasible in Euclidean space time. To overcome restrictions of classical computing, we
outline a strategy to compute nuclear structure functions in the high energy Regge limit of QCD using a hy-
brid quantum computer [1]. Our approach takes advantage of the representation of the fermion determinant
in the QCD path integral as a quantum mechanical path integral over 0+1-dimensional fermionic and bosonic
world-lines in background gauge fields [2]. While extremely challenging in general, the problem simplifies
in the Regge limit, where the interaction of the world-lines with gauge fields is strongly localized in proper
time and the corresponding quantum circuits can be written down. As a proof principle, we employ the Color
Glass Condensate effective theory of high energy QCD to construct the algorithm for a first straightforward
application of the framework, specifically, the problem of computing the well-known dipole model result for
the structure function F2 [3]. We outline how this computation can be systematically scaled up in complexity
and extended in scope to other real-time correlation functions, for example to describe non-equilibrium trans-
port of quarks and gluons in aQuark-Gluon-Plasma, where the restrictions of euclidean lattice computations
are evident.
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