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Abstractð Glassy semiconductors were coated on large area polymer films by thermal evaporation technique. To increase 

adhesion between the polymer-glass layers, polymer film surfaces were treated using Ar plasma glow discharge. Surface 

modification effects of the plasma treatment are investigated using AFM. The semiconductor-polymer composite is then used 

to fabricate an omnidirectional infrared reflector that has a full band gap at 10.6ɛm with a Dɚ/ ɚ=15%. 

The combination of insulating, semiconducting and metallic 

elements in well-defined geometries and prescribed sizes, while 

forming smooth interfaces, is essential to the realization of practically 

all functional electronic, optoelectronic and thermal devices [1-3]. An 

alternative to the widely used wafer-based fabrication processes is the 

preform-to-fiber drawing method which has unique advantages for 

photonics and optoelectronics applications. This new fiber based 

method, however, places stringent constraints on the optical, 

electrical and thermal properties of the materials to be used. 

In order to realize various fiber based optoelectronic devices, we 

start with coating a large area polymer film in a custom made thermal 

evaporator, in which a rolling mechanism enables the deposition on a 

20 cm × 120 cm surface in vacuum (Figure 1).  

To facilitate better adhesion between the glass and polymer 

surface, prior to coating, a glow discharge plasma system, installed in 

the same chamber, was used to roughen the polymer surface. 150 

Watt 2.4 GHz plasma treatment was carried out in a custom built 

vacuum chamber (VAKSIS Elif). 

PSIA Advanced Scanning Microscope XE-100E was used to 

investigate the polymer surfaces prior to and after plasma treatment. 

All the AFM images are acquired in air using in the non-contact 

mode. Argon gas treatment promotes the formation of a uniform 

pyramidal texture giving rise to better adhesion and wettability of the 

polymer surface (Figure 2). 

The activated polymer surface was then coated with a high 

refractive index chalcogenide glass (Ge15As25Se15Te45). It is possible 

to make an omnidirectional reflector [4] that has a full photonic 

bandgap in the vicinity of 10.6 ȉm infrared region due to the high 

refractive index contrast of the layers; the refractive indices for the 

polymer and chalcogenide glass are, n=1.5 and n=3.3, respectively. 

MATLAB  simulations of the photonic bandgap using transformation 

matrix methods are shown in Figure 3. Omnidirectional bandgap has 

an extraordinarily high Dɚ/ ɚ=15% parameter which is promising for 

infrared photonics applications. The omnidirectional semiconductor-

polymer reflector is designed for high power CO2 laser delivery used 

in medical and industrial applications. 
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Figure 3: Full photonic bandgap at 10.6 ȉm of a ten pair polymer-

semiconductor composite multilayer. The indicated region is a full 

photonic bandgap for both TE and TM modes. 

 
 

Figure 1: Large area polymer coated with a glassy semiconductor 
(GAST). The composite layer has very high refractive index contrast 

(nGAST/nPES~2). 

 
Figure 2: Ar plasma treatment of the PES surface (a) pristine (b) plasma 
treated. 

 


