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1:Capillary; 2, 11;: He-He laser; 3, 6, 13, 17, 19 Lens; 4.
Diode Pumping Solid State (DPSS) Nd : YAG laser; 7.
Dichroic mirror; 5: Mechanic chopper; 21: Photo multiplier
tube;12; Beam Splitter; 8, 14 ; Filter; 18 ;: Monochromator; 9,
15,20 :Pinhole; 10,16 ;: Photodiode
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Fig. 1 The diagram of laser-based multimode detector

for capillary electrophoresis
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Fig. 2 A mode-mismatched collinear TL arrangement
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Fig. 3 The influence of some parameters to the TL signals
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Fig. 4 The retroreflected beam interference {ringe pattern
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The Optical Design and Optimization of Laser Based Multimode
Detector for Capillary Electrophoresis
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Abstract A laser-based multimode detector is introduced. To gain the optimal detection, the optical
configuration is designed and optimized. Based on the theoretical analysis, mathematical deduction and
Matlab simulation, the optimum numerical range of the parameters of the optical configuration are
obtained. In the thermal lens detection mode, generally, smaller waist radius induces stronger the thermal
lens effect,on the other hand, the waist radius of the probe beam,the distance between the waist and the
sample and the distance between the waist and the detecting plane synthetically determine the intensity of
the acquired signal. In the retroreflected detection mode, the focus length of the focusing lens has to be
short enough, and the distance between the lens and the capillary, which has to be less, influences the
detection a lot, while the lens has to be far enough both from the laser source and the detection plane.
Finally,the thermal lens impacts the retroreflected interference unapparently. To eliminate the influence
strictly,a proper little distance to shift the two detecting channels can be adopted.

Keywords Analytical instrument; Optical design; Laser thermal lens; Laser retroreflected beam
interference; Laser-induced fluorescence
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