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Bubble 1MATERIALS

•AJLS102 Chromophore

•Hybrid Sol-Gel Cladding

High r33

Photo-bleachable
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Wet-etch processing

Beneficial poling properties
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DEVICE CONCEPT

•Photo-Bleached Passive Section

•Refractive Index Tapers

Allows for low coupling losses to SMF-28 fiber

Creates a low loss mode conversion to active section mode having a  
high �*

BENEFITS

•Simple All Wet-Etch Processing

•Low Coupling Losses

•High Overlap Integral In The Active Core

•High Poling Efficiency 

DESIGN

The excess loss due to this 
transition was less than 2%

BPM simulations show
bleached passive section 
couples to the fundamental 
mode of the active section

Author r33 [pm/V] V�S*L 
[V-cm]

Insertion 
Loss [dB]

DeRose et. al. 68 4.6 11.6

Enami et. al. 78 9.4 15

Song et. al. 65 7.6 Not 
available

Simulated and measured mode profiles for 
unbleached a), b) and bleached c), d) polymer 
waveguides

Refractive index and absorption changes 
of AJLS102 chromophore after bleaching 
with a Hg light source

Screen shot of a 1.9 V half-wave 
voltage device.  The top trace is the 
electrical signal and the bottom trace 
is the optical signal

The device results compare favorably to those in 
the literature using the same chromophoreThe excess loss due to this 

transition was less than 2%

BPM simulations show
bleached passive section 
couples to the fundamental 
mode of the active section

Optical microscope image 
of a EO polymer filled sol-
gel trench
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Song et. al. 65 7.6 Not 
available

Top view of fabricated mach-zehnder splits

Simulated and measured mode profiles for 
unbleached a), b) and bleached c), d) polymer 
waveguides

Refractive index and absorption changes 
of AJLS102 chromophore after bleaching 
with a Hg light source

Screen shot of a 1.9 V half-wave 
voltage device.  The top trace is the 
electrical signal and the bottom trace 
is the optical signal

The device results compare favorably to those in 
the literature using the same chromophoreThe excess loss due to this 

transition was less than 2%

BPM simulations show
bleached passive section 
couples to the fundamental 
mode of the active section

Top view of a photo-bleached 
refractive index taper
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