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Simplified energy diagram of Er*+ jons in a host

material. The upward- arrows indicate the
pumping mechanism, while the thin,

downward arrows show upconversion emission
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Fig. 2 Emission spectra (at 430~850 nm) from a fiber as function of the average incident optical pump power

(Py). The wavelength of prominent emission lines are labeled. The fiber length is 4. 5 m
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Fig. 6 Emission spectra (at 430~850 nm) from a fiber as a function of the average incident optical pump power

(Pw) . the wavelengths of the prominent emission lines are-labeled. The fiber lergth is 3 m
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Amplified Spontancous Emission Generation of Wavelength Upconversion in

a Er’*-doped Silicate Single-mode Optical Fiber Pumped -at 1. 313 pm

Liu Dongfeng Hu Wei Chen Guofu Wang Xianhua Hou Xun
(Xi'an Institute of Oplics and Fine Mechanics, Academia Stnica, Xi'an 710068)

Sun Yunhua Sun Jianjing
(46th Iustitute, Electrily Industry Department, Tianjin)

Abstract We report the observation of amplified spontaneous emission (ASE) in the visible
light range in silica-based single-mode optical fibers doped with Er** (Er’*/Al,0;/GeO,/
Si0,). Frequency- upconverted emissions were observed simultaneously in a number of

visible wavelengths around 463 nm (463 nin, 475 nm, 485 nm, 494 nm, 501 nm and
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510 nm), 525 nm and 540 nm (525 nm, 540 nm, 547 nm, 552 nm and 565 nm),
around the second harmonic sighal wavelength 656 nm (656 nm, 663 nm, 669 nm and
675 nm) and near-infrared lines (782 nm, 802 nm, 809 nm and 823 nm) when the fibers
were pumped by a mode-locked, @ -switched Nd** : YLF laser operating at 1. 313 um. We
have observed. an interesting phenomenon that the emission spectrum around 463 nm band
likely has a cascade amplification enhancement characteristic when the fiber is pumped with
more than 100 mW average power. To our knowledge, this phenomenon is reported for the
firsttime. The nonpolarization- presérving Er'*- doped single mode fiber used in our
experiment had a 6 um diameter core and a 0. 979 pm cutoff wavelength. The NA is
0. 235. The Er** dopping level is about 500X 10~% The fiber lengths used were 4. 5 m and
3 m separately. The laser power coupled into the fiber is about several hundred milliwatts.
The pump mechanism for around 463 nm is that in the first step resonant two photon
absorption process the ions are excited to the ‘Fy/, level from the *I,s/» ground state, and a
second resonant two photon transition connects ions’, ‘Iy,, state to the 2G;/, excited state,
giving rise to amplified spontaneous emissions from 2Gg/3—1/2 to *1,3/2.

Key words upconversion, rare-earth doped fiber, visible fiber laser



