199649 H CHINESE JOU RNAL OF LASERS September, 1996

URZ O S EROL 2 T AT I
BT BER BEE BAE BRK

(PR 25 B AW 5T, Bl 610064)

tEE 2 & A%

(o FERRF B ot v B AR ST BT AN N 562 B I 50 A9 88 %, 1A 610209)

SREE it T i) A O 2 T T R, 4 4 T R 5 T 0 O R I
0435 8, SRR B SLAT 4 X,
EGRIA WA, M SRR, BT, BOEE, Toi

1 5 5

TS 27 oA LA RE RS RG22 Bpd i A2 2 Fh D e T AoRna] S S50 AR E, et
F ARG E ) 2 AL A AR b, IO B 56 27 S el iz N ] T O R R A
AR B A AR 2% L ' TLIE BB G T A5 55 U 1.

FTS 622 TR I W] 23 2 JC06 2 S AR S RIE 7 AR T A6 Dl 2 oAt R, ool
*F JCAF A A R S sl 7 b0 T2 b AR B AL T AR R BOR, R v LB v AT A P
HRIESCH R e yeEpThon b, B e EOR (R Y B 7 1), R EOE R
il AL TR i L, AN T 5 25 TG JSGIAR by N A 8 20 P 38 T 221 e 5 .

M 5 17 ST A AT 5 0 5 e A I R O LS ARG L SOG il B A 2 2 i i At
DR ORGSR A O RT TC A B B W U A AT S TR AT S e O RT S AL
., P XA oA SR ATWR G| ). ASCER R E S 2 vl By 1= 2R AT, D e A IR AT 52 1
WA ZIE AR LB 5 SO RUR) I, 2 86757 A7 A O 7 T ROAT S A

2 i H

T T B DL, 330 EEL ISR I ok 220 N 3 A A DR R DM T S 2R S R R 0% R AR R
AT A1 S22 A7 A 7 O DA R T MR © 1 1K S 56 5 SR, S B T A DA R AN, AS T B 2R 15 B AELIK190°
LA B AR 0 B S A7 ARSI ER. T, BT T Bt — A A 0 (57 M DAL ' bl 2 1f 7 e A T 1
e A AL (G Pl 1 o)« T i, ARSI b I T FRATI B A6 27 T R T 2 SR, R HE I

[ B H AR AR AA I G b B RE R e G v B AT S B A i T S A AT s g S B DT H
Wk Y1 - 1995529 F1 27 H s Wie 1 2 ekl H YT - 199651 H 10 H



820 th I B Y 3%

Z0) ek % 455 7 B DA ' Ml 0 A 5 R 5
A
h = 2=t
f

|

m=1 m= 2 m=3_z_ d I

Fig. I Simplified model of the continuous phase reliel blazed grating
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Fig. ¢ Diffraction efficiency curves with the etching phase depth of 2n and different groove profiles
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Fig. 3 Diffraction efficiency curves with etching phase depths larger than 2Mand different groove profiles
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Table 1 The diffraction efficiency with different etch depths and profiles

t= 1 t= 2 t= 3 t= 4 t= 35 t= 6 t=17 t= 8
R= 1.0 D.E 100 100 100 100 100 100 100 100
k 1 2 3 4 5 6 7 8

R= 095 D.E 90.0 §7. 8 84.2 79. 4 73.5 66.9 59.6 52.0
k 1 2 3 4 5 6 7 8

R= 0.9 D.E 80.0 72.3 60.9 47.3 45.7 59.1 70.5 78.2
k 1 2 3 4 6 7 8 9

R= 0.85 D.E 70.2 55.7 39.8 57.5 69. 5 71. 8 63.8 48. 1
k 1 2 4 5 6 7 8 9

R= 0.8 D.E 60. 8 39.8 54.5 64. 0 56.9 31.7 55.4 64.0
k 1 2 4 5 6 7 9 10

R=0.75 D.E 51.9 42.9 56. 3 47. 1 44.5 56.3 46. 4 44.9
k 1 3 4 5 7 8 9 11

R= 0.7 D.E 43.6 46. 0 44.7 41. 6 48.0 35.1 49.0 37.0
k 1 3 4 6 7 9 10 11

R= 0.65 D.E 36.0 42.7 32.3 41. 6 36.0 40. 0 38.6 37.6
k 1 3 5 6 8 9 11 12

R= 0.6 D.E 29.2 31.2 36.0 30.3 32.5 36.0 30.8 32.1
k 1 3 5 7 8 10 12 13

D. E represents diffraction effeiency: k diffractive order; £ the times of the maximum phase 27; R = a/d, a,

and d represent profile parameters of the blazed grating. The data in this table are the maximum diffraction

efficiency (%).
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Diffraction Analysis on Deep-etch Continuous Phase Relief
Microoptical Elements

Xu Ping Tang Jiyue Guo L. rong Guo Yongkang Yang Jiafa
(Information Optics Insitute of Sichuan University, Chengdu 610064)

Du Chunlei LiZhan Zhou Mingbao
(The State Lab. for Optical Technologies on Microf abrication, Institute of Optics
and Electronics, Chinese A cademiy of Sciences, Chengdu 610209)

Abstract T his paper discusses the diffractive characteristics of the deep-etch con-
tinuous phase relief microoptical elements. The preliminary results about the rala-
tionship between the profiles of the deep-etch elements and the diffraction efficiency
are presented. This may provide useful guidance for the fabrication of the ele-
ments.
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