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Density Functional Theory Study on Equation of State and Vibration Properties of TATB Crystal
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Abstract: The equation of state and vibration properties of TATB crystal were investigated by using the density functional theory
(DFT) and combining with van der Walls force correction (vdW-DF2). The partial vibration modes of TATB crystal were reas-
signed. Vibration mode coupling and the intermolecular interaction process were studied under pressure process up 8.5 GPa. Re-
sults show that the NO, and NH, vibrations were strongly coupled in TATB crystal. The vibration in the wave number range of
1100 cm™ to 1500 cm™' is particularly complex because of the coupling of NH, with NO, and benzene ring vibrations. With in-
creasing pressure, TATB molecules from neighboring layers bend and close to each other, causing a coupling of NH, plane twist
vibration or wag with NO, shear vibration, indicating a strengthening of intermolecular hydrogen bonding.
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HPEIENERRRCIMBARAAREA, CTHB RSB EERFHE PO ASN A MR ER
HEZRFAHL"T22016 55 A0 BAELZAF, RAFTEASD FHE FEZREARD LXETAF FEHETLA
FoRAAY FEHSEAF FERARELED MAHNTEE REHNFH R PO EAE AR AP 4Bk &
PEARFTFAE RO IHBTARIN =T AR E EX TR -2, A BER AT NE NIRRT B 2 %
MBPHEERZERAE AP EERAS HS BEERREMBRAANA#TTRATR, 545 FF7, B UK
RFF2HEN,EAK ST FKEHX BEERRAAERAMERRRT AL FAE, AR SRR ERAZE
FE AR
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