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Investigation of transient thermally induced nonlinear
refraction in metal cluster polymer
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solution using the phase object Z-scan technique *
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Abstract
The transient thermally induced nonlinearity of a novel metal cluster polymer solution was investigated by using the phase
object PO Z-scan technique which can distinguish the transient thermal effect from the third-order nonlinear refraction easily in
the nanosecond regime. We studied the optical nonlinearity of the Tp ¥ W u3-S 3Cu3 Py p3-Br PFg /DMF solution
using both PO Z-scan and conventional Z-scan techniques with the laser pulse width of 8 ns under different input pulses energe.
Results of numerical simulations and solution of simultaneously acoustic wave equation and the diffusion equation of conduction of
heat agree well with the experimental results which shows that the nonlinear refraction of the sample is due to transient thermally

induced nonlinear refraction.

Keywords PO Z-scan transient thermally induced nonlinear refraction optical Kerr effect DMF
PACC 7820N 4265 0260

* Project supported by the National Natural Science Foundation of China Grant No. 10104007 .

¥ Corresponding author. E-mail ylsong@hit. edu.cn



