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Multiple Channel Optical Power Meter for Optical Alignment
using Hadamard Transform

BEYG -BET-FEENE ET
(Kwak, Ki-Seok - Cho Nam Won * Tae Sung Yoon - Jin Bae Park)

Abstract - In this paper an optical power meter using Hadamard transform, which can be used in multiple channel
optical elements alignment system, is proposed. A traditional optical power meter in multiple channel optical elements
alignment system is able to judge how well the elements are aligned each other by measuring optical power of the first
and the last two channels with at least two detectors. It has critical drawback that the alignment accuracy per channel
is dependent on the number of detectors. The proposed optical power meter can get noise reduction by the Hadamard
transform based multiplexing technique. The Hadamard transform based multiplexing technique using spatial light
modulators is distinguished by the best enhancement of signal-to-noise ratio (SNR) for the reconstructed signals.
Moreover, the noise reduction increases with increasing the order of multiplexing, namely the number of optical element
channels. The proposed system is implemented by PDLC (Polymer Dispersed Liquid Crystal) mask which is operated by
electric filed and generates optimal multiplexing patterns based on the Hadamard transform and single detector. It means
that we obtain not only the each channel’s optical power of multiple channel elements at once but also the best
enhancement of SNR with single detector. Experimental results show that the proposed optical power meter is suitable
for an active optical alignment system for multiple channel optical elements.
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Wavelength changeable
width
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Wavelength resolution 0.001nm
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Minutes)

Opti tput ilit;
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+-0.04dB

FC/PC

Optical output repeatability
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CH CH CH CH CH CH CH CH CH CH CH CH CH CH CH CH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
M 1149.211153.62(136.431156.84 ] 136.94 | 150.61 | 139.93 [ 142.33[143.12 | 136.22 | 151.81 | 148.23 | 130.64 | 137.04 [ 140.24 | 146.31
dBm | -826 | -814 | -865 | -812 | -864 | -822 | -854 | -847 | -844 | -866 | -819 | -829 | -884 | -863 | -853 | -8.35
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Fig. 13. Result graph per each channel for using OSA
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Table 3. Result for using multiple channel .optical power meter (before compensation) THf: (W]

13 28 33| 43 53| 63 73 83 93|
CH1 4762 476 59.77 55.02 64.73 44.45 69.27 51.42 46.81
CH2 8459 68.99 94.58 75.12 8431 80.94 78.83 91.62 87.82
CH3 52.88 38.45 65.43 56.02 59.03 53.85 52.23 56.36 49.99
CH4 82.78 66.39 76.11 80.73 82.43 7761 81.29 7122 7132
CH5 103.48 122.61 11061 12113 110.75 114.39 11991 113.90 11595
CH6 69.91 54.78 76.95 63.53 67.87 69.37 69.99 72.28 65.71
CH7 24.04 28.02 19.51 25.96 22.06 21.07 21.68 16.60 15.09
CHS 49.72 60.37 35.74 61.41 45.84 4855 50.50 3318 41.14
CH9 50.5 61.71 48.42 56.44 52.56 49.16 56.21 47.95 56.92
CH10 2121 2831 2781 24.67 2593 2465 30.56 40.59 25.33
CH11 33.69 50.12 38.26 4543 37.37 38.19 48.25 42.82 34.70
CH12 45.73 51.2 45.27 47.62 52.52 47.59 4897 51.15 48.88
CHI13 86.67 100.94 7173 97.96 90.52 87.81 86.74 75.55 88.34
CH14 62.39 74.22 56.38 60.32 63.63 52.35 58.49 47.18 63.17
CH15 67.87 63.73 7552 66.54 72.38 6491 71.19 71.80 73.53
CH16 12361 105.34 128.34 115.03 126.97 115.76 119.25 127.18 117.69
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Fig. 15. Result graph per each channel using multiple channe! optical power meter (after compensation)
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