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Output Power Optimization of 980 nm Pump Lasers
Wavelength-Locked Using Fiber Bragg Grating
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Elevation and plan diagrams of a 980 nm laser module
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Effective reflectivity conceptual model is used to simplify
the external cavity resonator coupling system
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External cavity model for amplitude reflectivity evaluation
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Mirror loss and net gain relationship for different gain
peak wavelengths under a threshold condition
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FBG-pump laser module power spectrum due to the
variation of gain peak wavelength where AR is set to zero

000000000 000FP-moded 00000000000
0000000000000"00000A,,0"000000
O000FBGO O A,,0 980 nmO 0000000 0AR=000
0000000000139nmO0000000000000
0oooo

)\ FBG a )\ FP:)\ pull (3)

003000000000000000000000000
0000FBGOOOODOOOODDOOODDOOODODOO
0000000000000 000000000000000
0000000004000000000000005000
0005000000000000000000000000
000000000000000FBGOODO D 980 nmO 0O
0000000000000000000000 966 nmO0
0000000000000000000000FPOOOO
FBGOOODDOOOODO0O0ODOO0DOO0ON0ND00NO
000000000000 00000000000 000
000000000000000000000000ARDD
00000000000D000000000000000000
A 55=979 NmO A ;=970 nmO AR=5 %0 HR=92 %0 FBG 0 0

12

10

Output spectrum (arbitrary)
[}

990 995 1000

Wavelength (nm)

06 0O00O0ODODODOODOOODOODODOODOOOO
Simulated output spectrum of a FBG-laser module for a
small deviation outside the pulling width condition
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Spectrum property comparison where the FWHM of the
FBG is setto 1 nmand 2 nm
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Experimental results of I-L properties using FBGs with 1
nm and 2 nm FWHM
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Relationship between gain peak value and lasing
wavelength with respect to 1 nm and 2 nm FWHM of FBG

00000ooooooorFBGOOOUOOOOOOODOODOO
OlnmFBGOOO7002nmFBGOOO 1500000000
0000D0O0DO00800umO OO0 OO FSRO Free Spectral
RangeD 000017 nmOI 000000000 OOOFBGOO
Oo0ooooobbobAROOOOO0OO0OObOODOoOooDbDbOo
0oooooobobobobboooooooobooooooooo
0o0oooooobobobooooooo L-Iooooooooo
O0oo0oooooooboooooooooooooogoono
0oo0oooooobobboooooooobobobooooooo
goooooodw/diD0oooooooooooooon
0o0o0o0ooooooboooooooooooooooono
0do0dw/diDDO0O0OD0D0DO0O0OD0DOO0OD0DOOO0ODoDODOoOoDO
god0ooooooorBGUOUOUOOOODODOOOOOODOO
00o0o0o0o0o0oUo0oooooOoooUoUOoooooooOoOoog
000000o0ooooooooo0ooUooooooooooo
FBGOOOOOUOODODOOUOODOOOUOODOOOODOOO
0000000oU00o0ooOoO0o0ooUoOoOoooooooooog
oooorFBGUUODOOOOODOOOUOODOOODDODOOO
o0o0o0oo0oU0ooU0ooOL-IDooooooooooo
dL./diD000O0O0O0O0O0O0O0O80000 1 nNnmO2nm0O FBG
ogoooooLwIoooooocoUooooooooooog
ooooooood2nmmiO00d0dw/diIDODOOOOOOO
gooorFBGUOOOOOODODODODODODDDDODODODODDO
Ooooooobobobobboooooooobooboooooono
0ooooooobobobbooooooboboobooooooo

Coupling=75 %
AR=1 %, Rg=6 % --> R~7.75 %
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Relationship between AR, FBG and Reff reflectivity for a
75 % coupling
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Comparison of conventional and SHB methods for output
power analysis
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Pulling width values of different AR and FBG reflectivity
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