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Fig.1 Model of poled polymer film waveguide.
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Fig.2 Experiment setup for m-line measurement.
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Table 1 Measurement and calculation results of the refractive indices of DANS polymer film waveguide before and after poling.

B [&] WAL BT L
0x 1R 3R 5K 10 R 20 R

Ntro 1.6664 1.6473 1.6541 1.6575 1.6570 1.6580 1.6587
N 1.6230 1.6041 1.6108 1.6141 1.6136 1.6147 1.6154
N1 1.5520 1.5351 1.5410 1.5439 1.5435 1.5445 1.5451
Ntwo 1.6497 1.6849
Nty 1.6029 1.6502 1.6450 1.6411 1.6401 1.6388 1.6354
N1ve 1.5309 1.5673 1.5635 1.5605 1.5596 1.5587 1.5559

ny 1.6809 1.6647 1.6685 1.6719 1.6714 1.6725 1.6732

n. 1.6655 1.7184 1.7123 1.7078 1.7067 1.7053 1.7015
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Fig.3 Curves of n.(¢) and n¢(z) varied with time.
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Abstract

The process of poling decay with time for poled polymer film waveguides was studied, and an integrat-
ed optical method to characterize the order parameter and the poled lifetime of the film waveguides was pre-
sented in this paper. The side-chain DANS (4-dimethylamino-4’ nitro-stlibene) polymer (50% in weight)
and the indium tin oxide-(ITO-) coated glass slides were selected as the waveguide material and the sub-
strates, respectively. The cover layer was air. The DANS polymer film waveguides with suitable thick were
made by spin coating. Then the films were poled with the corona-poling setup, which had tungsten wire
electrode that was parallel to the surface of the waveguide and along the travelling direction of light in the
waveguide. The poling temperature was 130°C, the poling voltage was about 5~7kV, the poling current
was about 2pA, the poling time was 30min and the space between the surface of the waveguide and the
electrode was 9mm. Before and after poling, the anisotropic effective refractive indices were measured using
prism coupling technique in the field of integrated ;3ptics. The variety of the ordinary and the extraordinary
refractive indices before and after poling and their decay with time were derived from the anisotropic mode
eigen-equations, and then curves of the ordinary and the extraordinary refractive indices varied with time
were obtained. The curve of the order parameter varied with time was presented and fitted with the multi-
ple exponential function using the least square method. It was determined that the poled lifetime is about
1344 days.

Key words: poled polymer; order parameter; poled lifetime

Received 27 October 1999



