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Fig. 1 Experimental setup for time-resolved
fuorescence spectra measurements

A: monochrometer; B: streak camera; O: OMA;
D: compuier; E: data output

Fig. 2 Picosecond time-resolved fluorescence
speetrum of DCM in isopropanol at 242K
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(a) Time dependent fluorescence spectral shifts of DCM in i.opropanol at (1) 161K, (2) 170K,
(3) 193K, (4) 204K, (5) 223K, (6) 242K and (7) 253.5K; (b) Timedependent fluorescence spectral shifts of
DCM in (8) pentanol, (9) isobutanol, (10) butanol, (11) isopropanol, (12) propanol and (13) ethanol at 298K
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Table 1 Relaxation times (vg) caleulated from dielectrie
data and relaxation times (7y) measiired:
(a) Data for DCM are taken from literatures.
(b) Debye relaxzation times. :
(¢) Orientational relaxation times.

No. | molecule - solvent T(K) 71{ps)®’ 72 (ps) - 5(ps) Tor (p8)
0 ethanol 298 180 “36 39 211
1 propancl 298 430 50 72 375
2 DCM isopropanol . 298 -520 67 80 467
3 269.5 1470 155 145
4 253.5 2080 275 240
5 242 5280 445 340
6 butanol 298 670 2 102 569
7 isobutanol 208 770 105 103 673
8 pentanol 208 930 145 130 762
9 cresyl- isopropanol 298 - 520 80 100 550

10 violet isobutanol 208 770 105 115 1080
11 pentanol 298 930 145 210 1280
12 DODCT isobutanol 208 770 105 115 542
13 DTDCI isobutanol 298 770 105 100 587
14 297.0 580 120 100

15 Dcse? butanol 276.0 1400 a70 280

16 269.6 1800 330 370
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Table 2 Spectral relaxation times of DCM in isopropanol
measured at low temperatures
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Abstract

The picosecond time-resolved fluorescence spectra are measured for DOM, orysel
violet, DODOI and DTDOI in polar solvenis. The time-dependent spectral shifts
(TDSS8) are attributed to the dielectric ralaxation of the solvent surrounding the so—
lute molecule, whose dipole moment undergoes pronounced change upon excitation.
The relaxation times obtained from TDSS are in good agreement with those calculated
from the continuum cavity model, indicating the applicability of the continuum

cavity model for the deseription of TDSS.
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