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System design for beam coupling and alignment

monitoring of chip spectrometer

Liu Zhiying, Jiang Xin, Li Mingyu, Jia Wenbo
(School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Aiming at the problem of the beam coupling and alignment monitoring of the chip spectrometer, an
integrated optical system was proposed for avoiding the wear of the receiving end at chip spectrometer and the
shielding of the optical fiber. The system consisted of a front coupling system, a rear monitor system and a
composite sharing system. The composite sharing system needed to cooperate with the front coupling system and
the rear monitor system to complete the beam coupling and alignment monitoring functions respectively. The
final system was designed by multiple combinations, a coupling system and a monitoring system were designed
for a 6 um incident fiber and a 20 umx20 pum chip spectrometer receiving end at (1 550+50) nm. The energy
analysis of the coupled system was performed by LightTools. The coupling efficiency was 0.733. The final
system has a simple structure and can perform beam coupling and alignment monitoring at the same time, which
provides a new method for the beam coupling and monitoring of chip spectrometers.
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Fig.1 Sketch of system for incident beam coupling and alignment

monitoring of chip spectrometer
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Tab.1 Optical design parameters

Parameter Data source
Spectral range/nm 1 550+50
Fiber NA 0.12
Fiber diameter/um 6
Chip receiving area/pm’ 20%20
Angle between the optical axis and the chip normal/(°) 7
Coupling system vertical axis magnification —1x
Monitoring system vertical axis magnification —3x
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Tab.2 Coupling system lens data

Lens Material Radius  Radius Thickness Diameter
1 H-K9L -15.214 —5.546 0.800 2.536
2 H-K9L 64.029 -—11.388 0.800 2.706

Beam splitter H—-KO9L Infinity Infinity 0.500 3.748

3 H-ZK3 13385 6.184 1.000 2.326
4 H-K9L 22.000 -10.332 1.000 2.364
5 H-ZK3 5400  30.545 1.000 2.278
Optical Chip
fiber spectrometer
‘~— Beam splitter’'—— P
Front part of the Composite
4 coupling system shared system
y4

3 FEE RO

Fig.3 Coupling system structure
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Tab.3 Monitoring system lens data

(a) HfY S 30 Lens Material  Radius Radius  Thickness  Diameter
(a) Spots diagram of single field of view
1 H-ZK3 30.545 5.400 1.000 2278
+1.55 w 1.50 « 1.60
2 H-K9L  —10.332  22.000 1.000 2.364
3 H-ZK3 6.184 13.385 1.000 2.326
4 H-ZK3 =7.211 —20.437 1.000 2.336
o 5 H-K9L 20.708  —30.453 1.000 2.178
(9]
6 H-K9L 65.430 15.977 1.000 2.090
Last part of
- monitoring system
(b) &MY =5 Detector) ==
(b) Spots diagram of full field of view 1\_5____ Beam splitter
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Fig.4 Schematic diagram of increase the distance between the fiber and i }Sh(jr';‘?z;zltt:m
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Fig.7 Spots diagram of different wavelengths and fields of views
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Fig.9 Structure of integrated optical system for incident beam coupling

and alignment monitoring of chip spectrometer
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