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N-CS vibrational symmetry in the Fe(phen)2(NCS)2 cell The vibrational spectra of 4 molecules in crystal is 
more complex than the one of the isolated molecule : 

different symmetries 

Δ𝞶(Ag) = 
44 cm-1 

Δ𝞶(B3u) = 
41 cm-1 
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Conclusion :
-Lattice mode measurements & calculations: ΔSvib(cell)  ≠ 4 ΔSvib(molecule) ?
-Infrared and Raman experiments: identify the vibrational modes symmetry & frequencies
-The vibrational crystal spectrum is more complex than the isolated molecule, because 
those modes contains combinations of different symmetry for intra & inter molecular mode. 
Moreover librational and acoustics modes should be take into account
-Next step: Non-linear phononic with Fe(phen)2(NCS)2 crystal, controlling spin state 
switching by resonant excitation of infrared modes.4

Representation of Ag totally 
symmetric breathing mode

Representation of B2u
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-Lattice vibrational modes as combinations of 
molecular modes different symmetries 

(exemple : breathing mode: Ag B2u Au et B2g)

- Librations modes : (almost 
rigid molecules) translations / 

rotations

LS 161 cm-1HS 101 cm-1 LS 87.4 cm-1HS 84.6 cm-1 LS 52.6 cm-1HS 54.1 cm-1

Low frequency measurements for the Ag mode
Raman experiment (IMN)

176

247161

LS

Ag

Ag

HS101

128

175
Simplified equation :
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