B35 BH 8 M
2006 4F 8 A

X F ¥ i
ACTA PHOTONICA SINICA

Vol. 35 No. 8
August 2006

Ot 2o 48 2 A HR TR T 5 O D BT R ik

®RBF R B X

# A

éﬂ 2% HHI,Z**

(1 AWK FEEFREMEEARSMER, K 430072)
2 RWUK%FTEYEEBIR, KI 430072)

B E RE—FATE@FTLARGEASHEXLNE . AR RMEARMHE, #4477 2%
S FHE,H KA Matlab A, FE AR T ELAZTRABRMAER . AREHBEE, HALR
EpM MR EER AR RENRLREFE RESHLES HAR5EKMNBES AL
FTHRAOZAEZAEETREAOH T AE  REAZSEABEIRE, E5LBETEATRAY AR
X, mE#AR HRAGHIEZSTHANYRAATR D RERA LS DH T I RAYATAR,

e PAENR, THRBEHT —EHER .
XER
HESES

0 3|8

WOEAE T LF , 5 3 48 BUMOR » 1 5158 T Sik
FURE i 1 00 5 , R T 2 T SO A0 B A 0 4% 26 O
A B 5% £ BT 1 2 R YBAR 20 B 23 B A A T 2 BT 5T
RRTTERE. WOLHE R IOLK I A R BOLK
R U 25 R B R I B A R AL B 0 R TR
B —Rh A I AR5 B R ZHL & BT RATOLLR
TEERAT AR ST 7 AT AT 5 T 55 O BRI B SOk
P 0 S ) 5 L WU B Ol ) YR e RO B R AP IR
ORI 28 2 M ECR R UL B A SR B A B — b
TERFSE 2T 2 T 90 AT 56 18 B AL 7 A ) WO
|l 4 F ¥ BB, I 4 M L TR T B 40 L K Y
ALY SR BOR I A8 . E B AT RS L B
AAF SR, ¥R W EEAFE SR TR E
S AT AR B H0E , HERBOL I S IO 44, HE
SO R B 5% ¥ A B YA 4 B 4o A A o A G A
B . THVBUR 43 B8 43 A7 A48 B9 23 B 0 B AR 5 AR
B RS 2 RSO0 AR B PR R B
YT W) s LA 4y B B X A i B SR B 5 K 2
Wi R Ay K, B BT 2 B AR S R I A K T
i 1 VBOAR 43 B 20 A R o S L FH B T R A ]

FERTI TAEHERE b, A SCHLBEAT O T 3906
BOLRGE SR ABOL E ST RRANSHEAESH
BRI B AR RS, X =R R A E 5 T
WHAT VIS BT, LU T3 B B AR W BOR
W . XN 2 B S w4 7E BT R BOE B K
T, #OLE RO B SO Y RN E S ¥

THS833 Sk FRIZ A

“EH R 8 RAF R4 (20427002) F B A B
** Tel027- 68752439~ 8701
A% B #7:2005-12-03

Email : jmhu@ whu. edu. cn

M E;AFRIT AR BAIRH T I RAFFEL

RGBSR I LA R R PR R B9 1R 5, O )
ST B R WA BRI R B EY RN ES .

1 =i s A B R B d

B1s, 1WA ER4 58 75 pmF 320 pm
KBEEHR 20 cm FFEH 1 om 375K 1. 467 B RE
EHE BEECHE=RNEE: § 1.2.3.4.5,
6.7 8.9 A1 10 AR BOLRBHEEIE; B 1.11.12,
13.14.15 F1 16 LA EEE 5 TWEE; B 1.4.5,
6.7.17.18.19.20 1 21 4 B ¥ OLE T K LEE .
PO BEE 5 ROGEE S AR — MR R 4.

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
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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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(Coherent Compass 215M-50, 50 mW, 532 nm)
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Fig.2 A mode-mismatched collinear TIL. 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 fringe pattern
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Fig.5 The influence of L, on the retroreflected beam interference
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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

Yu Zhenyu He was born in 1980. He graduated from Electronic Information College,

Wuhan University in 2003 and received the B. S. degree. Now he keeps on his studying in
Wuhan University for the M. S. degree. His specialty is test and measurement technology
and instrument. He majors in instruments developing. His research interests include optical
_designing, photoelectric detecting and software developing on signal acquiring and

processing.





