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Density functional theory is currently the most widely used tool for calculating material properties, but it suffers from self-
interaction errors, the resulting underestimation of band gaps, and shortcomings in predicting various electrical and magnetic
properties. This article introduces DFT+U, a first-principles method incorporating Hubbard interaction corrections to address these
limitations, and its nonlocal extension, DFT+U+V. We first examine which physical quantities are corrected by Hubbard terms in
density functional theory and summarize the key equations underlying the extended Hubbard correction. We then compare approaches
for determining the on-site and intersite Hubbard interactions, U and V; using linear-response theory or Hartree-Fock-based methods,
and introduce generalizations of their self-consistent determination to noncollinear spin configurations and spin-orbit coupling. Finally,
we discuss why Hubbard correction terms are important for magnetic materials and review the advantages and limitations reported in
previous studies.
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b W, cRPAE SHIE 58-S M2 t2A Agositt
[25,26]. ©] WHEC] dA 22 BT F A tE IS
F=A] olalfsior, DFT+U+Y WS H] A8 e 35 =
T2 e $ k. Hole FY3 o] FE(Wannier
function)® F97|E ALEs] AE3H o|23 cRPAZ Bl
3lo, T WhHo R 3t sl Ao ARgo] ofl ZHolA] 7t
7RA AL oH B4 olfE dEReAE Hetsliti27].
o} visSHA AE-SH o2 SlEF-E 71k Al R
2 78 w2 R ek By SHs 45A80] od 24

I FG7] Aol B2 Fhe FaL, ofd el gl

Aelshd, DFT+U+V W ©=e3] DFT+U Wl vl=r
4 FEAE SpE Tigh ol otk EF HWEHREE o]
£ AR v Blgo R asiel £48 I o HEst
Al ohRar, A H e 7k B4 dSS 7FssHl
ske AldLeARE HEESE ofsfiE 4 k. 53] A =
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