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Outline1 Dushinsky AnalysisFluoresene Exitation SpetrumSVLF Spetrum of the 0
0 LevelSVLF Spetrum of the 1
1 Level (29 cm

−1)SVLF Spetrum of the 2
1 Level (41 cm

−1)2 Rotationally Resolved Fluoresene Exitation Spetraof Di�erent Vibroni Bands3 SummaryCan one understand the puzzling and ounterintuitive intensity patternswithin the Dushinsky framework?Is the band at 41 cm
−1 the origin of a seond exited state onformeror 2

1

0?Can one aount for the S1 eletroni spetrum in terms of loalexitation of the phenol moiety?
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Fluoresene Exitation SpetrumAssignment of the FE Spetrum requires only Two Normal Modes
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Fluoresene Exitation Spetrum
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Fluoresene Exitation Spetrum
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Fluoresene Exitation Spetrum
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Fluoresene Exitation Spetrum
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Fluoresene Exitation SpetrumExpeted Perturbations in S1 due to Fermi Resonanes
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SVLF Spetrum of the 0
0-Level
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Mirror Symmetry Breakdown
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SVLF Spetrum of the 0
0-Level
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SVLF Spetrum of the 0
0-Level
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SVLF Spetrum of the 0
0-Level
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SVLF Spetrum of the 0
0-Level

2
0

n-Progression built o� of the 1
0

2-Transition 45 cm
−1-Progression

0 50 100 150 200 250 300 350

42.843.944.0

10
2
20

510
2
20

4
10

2
20

3
44.044.2

 

 
In

te
ns

ity
 [a

rb
. u

ni
ts

]

E
exc

 [cm 1]

10
2
20

1 10
2
20

2
10

2



SVLF Spetrum of the 0
0-LevelExpeted Perturbations in S0 due to Fermi Resonanes
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SVLF Spetrum of the 1
1-Level
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SVLF Spetrum of the 1
1-Level
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SVLF Spetrum of the 1
1-Level
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SVLF Spetrum of the 1
1-Level
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SVLF Spetrum of the 1
1-Level
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SVLF Spetrum of the 2
1-Level
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SVLF Spetrum of the 2
1-LevelPuzzling Similarity between the 2

1 and 0
0 SVLF Spetra

0 50 100 150 200 250 300 350

0 50 100 150 200 250 300 350

SVLF Spectrum of the 21- Level

 

 

In
te

ns
ity

 [a
rb

. u
ni

ts
]

E
exc

 [cm 1]

SVLF Spectrum of the 00- Level



The Dushinsky E�et
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SVLF Spetrum of the 0
0-LevelBest joint �t of the 0

0 SVLF Spetrum & the FE Spetrum
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SVLF Spetrum of the 0
0-LevelInluding the 1
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Fluoresene Exitation SpetrumBest joint �t of the 0
0 SVLF Spetrum & the FE Spetrum
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SVLF Spetrum of the 1
1-LevelUsing the Best-Fit Parameters to the 0

0 SVLF Spetrum & the FE Spetrum
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SVLF Spetrum of the 2
1-LevelUsing the Best-Fit Parameters to the 0

0 SVLF Spetrum & the FE Spetrum
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SVLF Spetrum of the 2
1-LevelBest �t +41 cm

−1-Band
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Outline1 Dushinsky AnalysisFluoresene Exitation SpetrumSVLF Spetrum of the 0
0 LevelSVLF Spetrum of the 1
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Rotationally Resolved FE SpetraChanges of the Rotational Constants: ∆B vs. ∆A for di�erent vibroni bands
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Rotationally Resolved FE SpetraLinear vs. Curved Dependene of the Changes of the Rotational Constants
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Rotationally Resolved FE SpetraDiretions of the Transition Dipole Moments
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Rotationally Resolved FE SpetraThe Eletroni Origin & the Fundamentals 1
1

0 and 2
1

0
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Rotationally Resolved FE SpetraPerturbations aused by Fermi Resonane
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Finally. . .Conlusion: Dushinsky AnalysisMirror symmetry breakdown between FE spetrum and 0
0 SVLFspetrum an be aounted for by Dushinsky mixing.Fermi resonane between 1

0

2 and 3
0

1 in S0 and/or vibroni oupling tohigher eletroni states ould ause a perturbation of the
1
0

22
0

n-progression in the 0
0 SVLF spetrum.G. J. Small, J. Chem. Phys., 1971, 54, 3300.Intensity pattern of 2

1 SVLF spetrum (41 cm
−1 band) an be aountedfor by a di�erent set of parameters (state-spei� Dushinsky mixing dueto vibroni oupling?).Intensity pattern of 1

1 SVLF spetrum (29 cm
−1 band) annot beaounted for by a single set of parameters.



Finally. . .
Conlusion: Rotationally Resolved FE SpetraThe band at 41 cm

−1 is not the eletroni origin of a seond exited stateonformer, but 2
1

0.The 0
0

0 transition dipole moment diretion indiates that the eletroniexitation an be oneived of as being loalized on the phenol moiety.Fermi resonane between 1
1

03
1

0 and 2
2

0 in S1 whih auses a perturbationof rovibroni eigenenergies in the rotationally resolved FE spetra.
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