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Abstract: This work introduces an exploratory computational chemistry experiment for senior undergraduate and
graduate students. The experiment employs commonly available quantum chemistry software, Gaussian and
GaussView, and applies density functional theory (DFT) and time-dependent density functional theory (TDDFT), to
perform ground- and excited-state geometry optimization, property analysis of an organic molecule (ie.,
binaphthalene) with circularly polarized luminescence (CPL) phenomenon. Then, the computational protocols of trivial
physical parameters (i.e., emission dissymmetry factors, gum) are introduced in this experiment. This experiment
familiarizes students with the concepts and applications of CPL and gum, teaches them the protocols of excited-state
calculations, and enables them to apply these skills to their research.
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Fock). % 7z R #1112 (Density Functional Theory). J& M 4F H -4 77 (Post-Hartree-Fock) 55 AN [F] 2R (1
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PR P 328 Bt Xt AN TR R BEAT AT 1RV BRI, A I 32 bR £ 328 B AT A X g PR T SR SR AR AR
RHIFEME B0,

®4 BERARAERZRTE. EA. BN EBE KRS RE T gum

W L R T i HH A glum < 10°
B3LYP 6-31G K 0.80
B3LYP 6-31G* K 0.97
B3LYP 6-311G* K 1.01
B3LYP 6-311+G* K 0.98
B3LYP 6-31G* - 1.14
B3LYP 6-311G* - 1.22
B3LYP 6-311+G* - 1.26
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£S5 B3LYP/6-31G*TFEEZ AT, KB+ A FHBURES T A RBRL A K
BRZEATA W B A FRE T gum

BRI HL A% 1 4 (esurcm) BRIT WA R AR (erg-G™h)
NF Zium % 10 4
X5 Yo Z5rH X Yoy & Vs

CH3-1 4.06 x 10718 0 -5.03 x 10710 6.83 x 10722 0 —9.87 x 102! 1.84 79.0
CH3-2 =7.01 x 10718 =254 x 1072 —-1.07 x 10720 -1.78 x 1072! 1.85 x 10724 -1.13 x 10720 1.03 80.9
CH3-3 7.30 x 10718 0 4.61 x 1071 8.66 x 10722 0 1.85 x 10720 1.11 83.7
CH3-4 —7.00 x 10718 0 1.19 x 10718 2.12 x 10721 0 2.17 x 10720 0.87 86.0
Cl-1 8.09 x 10718 0 —2.11 x 1072 1.92 x 1072 0 —1.43 x 10720 0.97 82.2
Cl-2 6.93 x 10718 0 —4.53 x 10719 2.23 x 1072! 0 8.87 x 10721 0.95 79.6
Cl-3 7.30 x 10718 0 4.19 x 10719 1.20 x 10721 0 1.91 x 10720 1.26 83.1
Cl-4 —6.91 x 10718 0 —1.50 x 107!8 3.44 x 1072! 0 —2.43 x 10720 1.01 85.8
OH-1 7.38 x 10718 2.54 x 10722 —4.47 x 10719 1.49 x 102! -1.85 x 107 -1.19 x 10720 1.19 79.4
OH-2 —6.58 x 10718 1.02 x 1072! 1.06 x 10719 -1.95 x 1072! 3.71 x 10724 —1.10 x 10720 1.08 80.8
OH-3 —6.91 x 10718 —5.0 x 10722 —4.62 x 10719 —3.54 x 10722 1.85 x 10724 —1.85x10720 0.92 85.1
OH-4 6.68 x 10718 0 1.34 x 10718 —2.30 x 1072! 0 2.03 x 10720 1.03 85.1
NO2-1 4.85 x 10720 2.92 x 10720 —2.31x 10720 —6.70 x 10722 4.58 x 10722 6.49 x 10722 -36.44 122.5
NO2-2 -7.75 x 10720 —529 x 10720 9.05 x 10720 -2.79 x 102! —1.11 x 1072 —5.43 x 10722 53.23 55.4
NO2-3 -2.25x 1071 2.29 x 10720 6.86 x 1072! 5.86 x 10722 —6.70 x 10722 -5.32x 10722 -11.81 130.0
NO2-4 —2.29 x 10721 5.36 x 10720 —7.85 x 10720 —2.60 x 1072! 9.37 x 10722 —1.03 x 1072! 60.39 60.8
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B (i R 25 6 T A5 0125 B UGRA T R, 33— B R Linux R %5 Gaussian®CAE I8 7 2. [ AT
S VAR ) 2 = 5 S R 1 ARt 2 A0 T B 2 A T AL 2 1 2 ST R T D4 . %k T M S R A
IR R 6 BB T 1) 8 AE G AR R AE RRFE S0 2E AR 9208 10 27 SO 0B VA 0 — 25 35 B At A7 B 7 i 2 0
(IME &, 2 T T4k 2 v o e TR 3 2 00 P R I AR R IR R AT 15 10 1
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