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Storage Energy from High Energy Pulsed Fiber Amplifiers
under the Influence of Amplified Spontaneous Emission

Zhou Jie Yan Ping Ye Changgeng Yu Haijuan Gong Mali

(State Key Laboratory of Tribobogy. Center for Photonics and Electronics . Department of Precise Instruments and

Mechanology . Tsinghua University, Beijing 100084, China)

Abstract In the high energy pulsed fiber amplifiers, due to the long gain region of fiber, amplified spontaneous
emission (ASE) builted during the space of successive pulses is the most important limitation of the increase of
storage energy and extraction capabilities. An analytic model is developed to evaluate the ASE, storage energy, gain
and extractable energy from low frequency. high pumped fiber amplifiers for various numerical apertures., overlap
integrals, reflection index. core radius, fiber length and pump power. This model could reflect the physics essence
compared to numerical model. The model provides a good assessment for the maximum extractable energy and gain
from high energy pulsed amplifiers.
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Table 1 Fiber parameters used in the simulation

Parameter Value
Core diameter /pm 20
Inner clad diameter /pm 400
Outer clad diameter /pm 480
Pump wavelength /nm 975
Scattering loss 4X107°
Yb'" life /ms 1
op/m "’ 2.5X10°%
op/m "’ 2.5Xx10°%
Oes [10]
Oes [10]
End reflection /dB 30
Atom concentration /m ° N=1.26X10%
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versus NA and fiber length
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