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We used the density functional theory approaches M06-2X and APFD associated with the aug-cc-pVTZ basis set to

obtain the equilibrium structures, harmonic and anharmonic vibrational frequencies of ethylketnene and its cation. The

Franck–Condon factors were computed using a hybrid model of harmonic[1] and anharmonic oscillators, from which

the photoelectron spectra of ethylketene were simulated.

Fig. 1. The equilibrium structures of ethylketene.

The equilibrium structure of ethylketene is changed only slightly upon ionization, leading to simple vibrational

structures in its photoelectron spectrum. The simulated photoelectron spectra of ethylketene are consistent with the

experimental spectrum.
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Fig. 2. The HOMO diagram  of ethylketene.

Table 1. The equilibrium structures calculated by different methods.

Fig. 3. The bond length variation diagram calculated by (a) M06-2X, (b) APFD.

Fig. 4. The bond angle variation diagram calculated by (a) M06-2X, (b) APFD.

Table 2. The harmonic and anharmonic vibrational frequency calculated by M06-2X/AVTZ. Table 3. The harmonic and anharmonic vibrational frequency calculated by APFD/AVTZ.

Fig. 5. The harmonic vibrational frequency 

variation diagram calculated by M06-2X /AVTZ.

Fig. 6. The anharmonic vibrational frequency 

variation diagram calculated by M06-2X /AVTZ.

Fig. 7. The harmonic vibrational frequency 

variation diagram calculated by APFD/AVTZ.

Fig. 8. The anharmonic vibrational frequency 

variation diagram calculated by APFD/AVTZ.

Table 4. The Franck-Condon factors calculated by M06-2X method. Table 5. The Franck-Condon factors calculated by APFD method.

Fig. 9. The photoelectron spectra simulated 

by different methods.(FWHM=10 cm-1)

Fig. 10. The comparison plot between the photoelectron spectrum 

and experimental spectrum.(FWHM=900 cm-1) 

(a) M06-2X/harmonic、(b) M06-2X/anharmonic、(c) 

APFD/harmonic、(d) APFD/anharmonic
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