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Abstract In order to decrease the reflectivity of amplified spontaneous emission, suppress parasitic
oscillations, an edge cladding that absorbs the reflected or scattered light is required. The residual stress of the
edge cladding is an important parameter for bonding. The influence factors on the residual stress birefringence
near the bonding interface are described in detail. The effects of fine annealing, polishing and bonding are
investigated. The results indicate that the effects of the edge stress of samples on the residual stress near the
bonded interface are in evidence; the poorer of polishing surface flatness makes, the larger birefringence near
the cladding interface; and the low shrink percentage and modulus adhesive polymer have less impact for the
residual stress near the interface.
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Fig.1 Schematic of Nd:glass edge cladding
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Fig.2 Birefringence distributions of sample before and after polishing. (a) Before polishing; (b) after polishing
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Table 1 Effects of the polishing process and fine annealing on the birefringence

Max /(nm/cm) Average/(nm/cm) RMS /(nm/cm)
Sample Edge
Before After Before After Before After
A 7.7 7.3 2.4 2.4 2.8 2.8
S B 6.1 5.3 1.8 1.9 2.1 2.1
C 4.3 34 1.4 1.3 1.7 1.5
D 7.3 7.0 2.9 3.0 3.2 33
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Table 2 Birefringence before and after bonding

Max /(nm/cm) Average /(nm/cm) RMS/(nm/cm)
Sample
Before After Before After Before After
© Y 2.28 2.46 0.76 0.72 0.86 0.83
7 1.50 3.91 0.54 0.86 0.64 1.25
- Y 1.97 2.38 0.72 0.71 0.81 0.82
Z 1.53 3.52 0.44 0.74 0.54 1.00
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Fig.3 Birefringence distributions of samples before and after bonding. (a), (c) Birefringence pictures of ¥ direction of the sample
S, and S;; (b),(d) birefringence pictures of Z direction of the sample S, and S;
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Table 3 Birefringence for different flatness surfaces

20 2

PV /A Max /(nm/cm) Average /(nm/cm) RMS /(nm/cm)
Sample Edge
1% Average Before After Before After Before After
A 10.0 7.42 5.42 5.62/7.05' 1.82 1.85/2.28 2.17 2.11/2.58
a4 B 4.68 3.86 4.42 4.90/5.46 1.60 1.62/2.28 1.65 1.85/2.53
C 4.88 2.28 4.62 4.84/6.35 1.50 1.58/2.05 1.60 1.84/2.34
D 6.87 5.00 6.52 7.07/7.17 1.40 2.35/2.61 1.67 2.73/3.10

Note: * data before “1” excludes the cladding glass; data after “1” includes the cladding glass
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Fig.5 Relationship diagram between birefringence and surface flatness
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Fig.6 Birefringence distribution near the bonding interface for the different surface flatness. (a),(b) Long edge A and B respectively;
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