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The study presents first-principles calculations of the phonon density of states (PhDOS) of
graphite using density functional theory (DFT) within the local density approximation (LDA),
as implemented in the Quantum ESPRESSO package. The calculated phonon spectrum exhibits
characteristic vibrational features, including high-frequency in-plane optical modes reaching approxi-
mately 48 THz and low-irequency interlayer modes. The resulting PhDOS shows good agreement
with the reference PhDOS derived from inelastic neutron scattering measurements, with minor
discrepancies attributed to the harmonic approximation and finite-temperature effects. These results
support the suitability of the LDA-based DFT approach for describing graphite lattice dynamics
and provide a basis for constructing the thermal neutron scattering law S(a, f3), thereby laying
the groundwork for generating high-precision thermal scattering libraries for crystalline materials.

B nanHoii paGoTe mpencraBJieHbl E€PBONPUHLUMIIHBIE PACUYETbl MJIOTHOCTH (POHOHHBIX COCTOSHUH
(PhDOS) rpadura ¢ ucnonbzoBanuem Teopud dhyHkiponana miotHoctd (DFT) B npubanxkenun Jo-
KaJbHO# mioTHocTH (LDA), peanusoBanHo# B nporpammHoM nakete Quantum ESPRESSO. Paccuu-
TaHHbIH (DOHOHHBIH CMIEKTP AEMOHCTPUPYET XapaKTepHble 0COOEHHOCTH KoJ1eGaHHi, BK/II0Uasi BBICOKO-
YacTOTHble BHYTPHIJIOCKOCTHbIE ONMTHYECKHe MOMBI, JOCTHrawline npubansurensio 48 TTu, a tak-
’Ke HU3KOYacTOTHble MexkcsoeBble Moabl. [lonyuenHas PhDOS xopouwlo corsacyercs ¢ 3TajioHHOH
PhDOS, nosyueHHOH M3 H3MepeHHI HEYNPYroro paccesiHusl HEHTPOHOB, ¢ HE3HAUUTEJbHBIMH pac-
XOXKIEHUSIMH, 00YCJIOBJIEHHBIMH FapMOHUYECKUM NPUOJIHKEHHEM U 3(deKTaMHd KOHeUHOH TeMrepa-
Typbl. Hauu pesynbraThl noareepxaaoT npumeHumocts noaxona DFT B pamkax LDA pas onucanus
IMHAMHKH pelieTKH rpaduta ¥ 00ecleuynuBaloT OCHOBY AJISi NOCTPOEHHSI 3aKOHA paccesiHUs TeIo-
BbIX HeATPOHOB S(a, [3), TEM caMbIM CIOCOOCTBYS pa3paboTKe BbICOKOTOUHBIX GHOIHOTEK TEINIOBOrO
paccesiHUsi HEUTPOHOB JJISi KPUCTAJIHUECKUX MaTepHaJsloB.
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