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In this paper, we demonstrate the increased birefringence by tapering a 
polarization maintaining photonic crystal fiber (PM-PCF) . With the 
Sagnac loop configuration, the measured birefr ingence of the PM-PCF 
a fter tapering was increased from 1.14X10-3 to 1. 46 X 10-3

, corresponding 
to 21.9 % increase in the birefr ingence. 
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We demonstrate a novel optical fiber laser with suppression of multiple 
longitudinal modes by using a microfiber-based- ring cavity. The microfiber­
based- r ing cavity with the fibe r diameter of- 2 11m and the FSR of the 
cavity of 27.49 GHz was exploited. The suppression of the multi pie 
longitudinal modes was measured to be - 10 dB. 
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Characterization of temperature dependent performance of a fiber amplifer 
is very important especially in high power regime. In this paper, we 
present experimental studies regarding temperature dependence of an 
ytterbium (Yb) doped-phosphosilicate fiber. Phosphosilicate based Yb-doped 
fibe rs dmnonstrate both negligible photo darkening, longer lifetime than 
alutnlrtosili<;ate based fibers and higher damage threshold than the 
phosphate glass based fibers. Characterization of fiber cross- sections 
(emission and absorption) and emission lifetime are carried out for 
temperatures between 25 \: and 150 \:. The lifetime of the Yb- doped 
phosphosilicate fiber decreased from 1. 502ms at room temperature to 
1. 4 79ms at 150 \: . Emission spectra of the fiber showed clear di ffcrence 
in peaks and valleys where each wavelength of the emission spectra 
corresponds to different emissions from metastable states as function of 
temperature. 
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ITO nanopatterns by nanoimprint li thography (NIL) in an organic solar 
cell (OSC) to improve the device performance were demonstrated. The 
nanopatterns were formed on I'l'O ink-coated ITO glass substrates using 
the NIL with pre-made PDMS mold, Atomic force microscopy showed that 
well-aligned nanopatterns with a period of about 400nm were formed on 
the substrates. The large surface to volume ratio in the anode by the ITO 

nanopatterns increases the hole mobility as well as the light absorbance 
by light scattering, boosting power conversion efficiency from 2.37% to 
2. 65%, corresponding to a 12% enhancement under one-sun illumination 
condition 
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The generation of transform-limited at tosecond high-harmonic pulses 
has been investigated. The inherent chirp contained in high- harmonic 
pulses was compensated in a medium with negative group delay dispersion. 
A broadband harmonic spectrum, up to 300 eV corresponding to a 
t ransform-limited durat ion of 34 as, could be produced in a simulation by 
applying mid-infrared laser pulses. Generated harmonic pulses were 
compressed from 83 as to 38 as after propagating through aXe gas cell. 
The generation of isolated attosecond pulses with chirp compensation 
could be accomplished by incorporat ing the ionization gating technique. 
'!'he generation of near transform-limited isolated attosecond pulses will 
be valuable for exploring ultrafast phenomena in atoms and molecules. 
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In this study, using the scattering properties of the diffusier to measure 
the bidirect ional scattering distribution function, the LightTools program 
was conducted using the optical simulat ion. 


