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The Electro-Optical Modulation Characteristic of New Soft
Opto-electric Materials-Ionic Liquids
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Abstract The electro-optic modulation characteristic of the new soft opto-electric materials-ionic liquids was firstly
studied by experimental method. It is found that when the modulation signal was low-frequency AC. output optical
peak power and AC signal oscillated with the same frequency. Optical power amplitude was found to be dependent on
both AC frequency and amplitude. It increased with both the increase of AC amplitude and decrease of AC frequency.
When the modulation signal was DC, it could work as an optical switch. The factors which have impact on electro-
optic modulation. such as types of ionic liquids, physical size of modulator part, refractive index and electrical
conductivity of ionic liquids, were also studied. Preliminarily, a possible explanation was given to the experiments.
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Table 1 Physicochemical properties of ionic liquids (25 C)

Tonic Liquids refractive index conductivity/mS. ecm™*
S; N(CN), 1. 5426 17. 60
S;N(CN), 1.5315 7.60

C; MIml 1.5678 0. 80
BMImPF; 1.4090 1. 80
HMImBF, 1.4241 1.22
EMImBF, 1.4120 15. 30
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Fig. 1 Voltage modulation experimental setup
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Fig. 2 Output spectra in one modulation period
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Fig. 3 Output optical power when AC frequencies

are different
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Table 2 The output optical periods of ionic liquids by modulated

T,/ s

T. =4.00 s T. =8.25 5 T. =13.00 s T. =24.50 s
ITonic liquids

S; N(CN), 4. 00 7.89 12.13 24.00
S, N(CN), 4.00 8.00 12.00 23.00

C; MIml 4. 00 7.85 11. 60 24.00
BMImPF; 4. 00 8. 00 12. 25 23.33
HMImBF, 4. 00 8. 00 12.00 23.60
EMImBF, 4. 00 7.88 12.00 24.00
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