
Tunable Fiber Gratings and Their Applications to All Optic 
Funtionalities

C alcu la te d po w er tra nsm issio n  o f a  lon g  p eriod  g ra ting
 Λ= 500 µm ,  L =25 .0  m m , ∆n p=3.6e -4 , m =0 .5 , 

d 1 =  8 .3  µm , d2  =  1 25 .0  µm , n1 =1.45 51 , n2=1 .4 4 96 , n3=1 .0 0 00 .
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Standard LPG generates many resonant peaks in the spectral response by selectively coupling wavelengths 
from the core to the cladding

Long Period Grating with Ultra-Thin 
Cladding

Electro-Optic Tuning

P ow e r tra n smiss ion  o f a lo ng  p e rio d  g ra tin g
 Λ =500 µm , L =2 5.0 m m , ∆ np=3 .6 e -4,  m =0 .5,  

d 1=8.3 µm , d 2=3 5.0µm , n1=1 .4 5 51 , n2=1 .4 4 96 , n3=1 .0 00 0 .
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Ultra-thin cladding changes the spectral response of the long period grating to a single resonant peak

The resonant wavelength is filtered from the signal and is tunedThe resonant wavelength is filtered from the signal and is tuned by by 
controlling the refractive index of the surrounding mediumcontrolling the refractive index of the surrounding medium

Tunable Filter Design Utilizing Tunable Filter Design Utilizing 
Long Period Grating, Long Period Grating, 

UltraUltra--Thin Cladding, and Thin Cladding, and 
ElectroElectro--Optic Second Cladding LayerOptic Second Cladding Layer

To produce a thermally stable tunable filter that exceeds the performance capabilities of all commercially 
available tunable devices

A second cladding made of electro-optic polymer is used to control the refractive index surrounding the ultra-
thin cladding

Filtered wavelength is tuned by controlling the refractive index of the electro-optic polymer cladding with and 
applied electric field

Preliminary tuning experiments used ferroelectric polymer or liquid crystal based polymer. 

F e r ro e le c tr ic  P o l y m e r  T u n in g  E x p e r im e n t
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With the proper polymer cladding, the filtered wavelength is a fWith the proper polymer cladding, the filtered wavelength is a function of the electricunction of the electric--field field 
and is independent of temperature.and is independent of temperature.

Thermal Effects

Measured Temperature vs. Wavelength 
with Added Polymer 
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LPG Thermal Tuning - 1.44 Polymer Cladding
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Ultra-fast All-fiber Tunable Filter

• High temperature distributed 
sensing can play a key role in fuel 
industry.

• Long period gratings written by 
electric arc method can survive up 
to ~ 800˚C

• Super corrosion resistance 
• High melting temperature 

(~ 2050 ˚C)
• Excellent Material for High

Temperature Sensing

Bragg Gratings on Sapphire Fibers
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Multiplexed sapphire FBG will 
provide an excellent solution 
for high temperature sensing in 
harsh environments

High Temperature Harsh 
Environment Sensing
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Long Period Gratings 
on silica fibers

Bragg gratings written by femtosecond laser

Other Optics Funtionalities
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