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              GOAL:  
Develop new optical fibers  
for mid-infrared applications. 
 
•Understand the relationship between 
a) composition and  b) processing/ 
 forming of the glass and the optical   
 properties of the fiber 
 

•Train students in an interdisciplinary 
  & vertically integrated environment 
  to solve complex materials problems 
  
•Connect with high tech applications 
 
 
 

Glass Chemistry & Physics  

Glass Optics-Fiber Optics 

200 250 300 350 400 450 500 550
-4

-3

-2

-1

0

1

2

3

4
(b) TZN-75

Tx=407 0C

Tg=302 0C

 

 

 

 
He

at
 F

lo
w 

[a
.u

.]

Temperature [0C]

DSCalorimetry 
Billet 

Simulation New composition 

Extruded Preform 
Core-Clad Preform 

FS vs. TS (Abs.) 2007-Oct-18

0

5

10

15

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
Delay (ps)

Po
w

er
 (μ

W
)

TS#001 Net Power (μW)
TS#001 Gaussian Fitting (Abs)
FS Net Power (μW)
FS Gaussian Fitting (Abs)

L FS = 0.945mm          L TS = 0.79mm
n FS = 1.445                n TS = 2.1
A FS = 0.36μW            A TS = 8.93μW
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FS = 2.04×10-22m 2/V 2

χ (3)
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Four Wave 
Mixing in TeO2 
glass much 
stronger than 
 in SiO2 
 

Four Wave Mixing   
   in TeO2 fiber 
  to generate new     
     wavelengths 
 

A Materials Genome Approach: 

Green Emission in 
Er-doped Tellurite fiber 

Scattering of red light in a tellurite fiber 

Glass Forming: Casting- Extrusion - Drawing 

Fibers 
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