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Analysis of Two Aspheric Micro-Lens in Collimating High-Power LD

CHU Xin-jun, WANG Zhi-yong, MA Chun-yu, ZUO Tie-chuan
(College of Laser Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract There is a large divergence angle of the fast-axis output beam of high power diode laser (HPDL) and the great differences
between the fast-axis and slow-axis beam limit the direction application of HPDL. The mathematical model of the LD collimation lens’
surface is researched and by using aplanatic principle and considering the position of microlens, two equations of two types of

quadratic-vertical surfaces-elliptical surface and hyperbolic surface-are established in a practice way. These two models are simulated
in ZEMAX software and the conclusion is elicited; the effect of these two collimation lens are much better than the regular spherical

surfaces.

Key words laser technique; high-power LD; quadratic-vertical surface; aplanatic principle; collimation; ZEMAX software

1 5 7

KUy SR HOL S (HPLD) R A BN &
BR MRS TSGR ATEZARHSTFZER
F R0 TN H T OGFE A lE SR AR T
BOLERST GBR R REFEIH.EH LI H D
SRR T ERENEEMARERT .

fHR T2 SR BOL AR KOG R A TE BRI AR
XA 5 HLA O PR G 25 (8] 40 A 7R 2B BT 457 T 7
6 AT T4 w7 R R ES, AR
KRB ARSI EENAZE T #
Z PR . SLEY A AT FR A ARG A 2 R 0 18 Bl
TH P ) R B A 29 0 107, T BR Bl F- T P # A BiCE

KR 40°, —BAFLL T RIRE FEFOLE A
HY B FH R T 22 AR R OB AR T R IP J5 A REGE
Fil o BT AR AT R DGR IR B 9 E HACR — B E PR BT
REOREFMER . ASCNE® LIS THTRIE
SRS v T Y B RS AR R 7E v T ARG
PR RGBS R T X R S
TR EE T Y A — 2k 2K, B A4 R IR T
BUFIUM T 2Y . (] ZEMAX B 0E %) B i S 1 5
AR Y SEAT AR LS » 3 BU AR, TR T X P
T 24 76 7 A B B D BR e, B SR T W A AE B B L A
VI, 5 H 590 - X R T BN R T R AR
Jeak BEE R IEm A T ML BRI H BB .

BE4THEH: BEXRMERERASHEE AT E..EFR 863 H &I (2002AADF3101) . B K B R B2 & 4 (60407009 L H T AR
B2 R 4 (4042007) AL IR T RF 231 R (H039430010120) % BY iR A%
EEEr: MFHBA980—), FBH, ILAFEAIE T XFEERTEAREHFRAE, EENE XD FL BRI

HHREEF . E-mail: cxj_chuchu@163. com



BT

MRS PR AERRIE OB 5 AT 3R PR BOLAR G 5 B BRI T 67

2 HIES
NFEREBOCSNEE, HEWREZHA
R KB 6 IR R AT G IR , AR 408 D't B vy 7T 306 J 3, W)
LU g T v A ol TR K T AT G RIC R B B R
R . XSS R T TE A B AR OR U6 BE R
SCHER , T T A9 T 0 AR K SR I 18] O B 38 Y O TR
HFAEBOCHEEBR RN RAEBERIEN,
BB E T A ZENREA IR EER
A, 1, BOEE S - B, B BRI ITR A 2,
SRITHER 1, FAEAFB T LR AR
P(z,y) JEFERE T, XAl H 0 2% 2 BT A 1
TRRLREILRB A F ECGREAELD  REER L7
¥ 3% O 5, B R R BB BT R B B G RR ER A 55
H b, T LAAS 3 gl T A I 2 R Y T AR
ned+f=nex+ A+ f—*+, (1
/%\61 =ned+ frcz = d+f9'ﬂ“(1) iﬁ'ﬂﬁy‘]
o =ncz+ /(-7 +5,
B HBRIRS , 528 5
=D+ Qe —2am)x— v = & — ¢ ,(3)
HTEERYARE »- > 1L, 2 W RIRFK T
F, ARG KRR T — 2P (D
X, H

(2

2 2

<x+cz—cln) _y _

n—1 n”—1

(=@ —1D + ez —cin)t

T . W

po=am O Drle—an g g
n'—1)
B (— S0 ) AR B XL 4 R

A

c (-1 °

MWE 1 LR, %R REFEBEOERENE
N B F &L, Hie BRI HE
SR, XFHEE MR AR TLUK E R RO S
2 6T B B B B AR O M O, 2 R A BE S Y
RRE 5, AST BB RRE KR LR, X TRt
RBEIRGH BN . XBEMANKKRENT
BRI, T K BRI ERMES BT
REMEFENMTRENEERE, Ad, XM
BEEBABAHBRS .- DEHMBERTSHE —EA
SEHGH R R, BAREBFR TP
AUREXNAR, HRSEMREWEA. 20X

)

Bl TR B — AR BE 9 I A

T FEBOCHR R LA R— KL, L, 5
PRBOEAR 2T B9 R AR XT38 B 9 R R BiA B
w3, AT EF A R S BOLSR KR
JET R — G BH LS PR R B JE HY
R EENXANFEEE —EREBA .

Y

=/

B R E A E
Fig.1 Cut plan graph of the hyperbolic surface
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Fig. 2 Cut plan of elliptical surface
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(b) elliptical

(c) plan-spherical
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Fig. 3 Four collimation system drawing by ZEMAX

(d) double spherical
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Fig. 4 Geometric encircled energy of the four surface

50 mm for away from the LD face
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Fig. 5 Geometric encircled energy of the four surface
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