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Abstract The elliptical polarizer, which is designed using linear polarizer and wave plate combination, is a
very important polarization modulation device. It can meet the need of the different wavelengths or ellipticity
angle through the orientation compensation and adjustment of the various components. And it has high
practical value as it has wide wavelength tuning range and the stability output state. According to the elliptic
matrix and Poincare Sphere Theory, there exist regular relationship among the devices’ orientation, phase and
the wavelength. The different wavelength polarization state is affected by the matching condition. This design
consists of a broadband transmission polarizing prism and two identical zero order plates. The prism can
ensure the stability polarization direction of the incident light and, the wave plate can select the wavelength
and change the ellipticity angle. The results show that the material properties limit the application range of the
elliptical polarizer. The designed mica wave plate, whose continuous adjustable range is 700 nm, can be
applied in the range of 300 ~1400 nm.
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Table 1 Wave plate type and the corresponding application wavelength of phase retardation

0, /(%)

A /nm 300 350 400 450 500 550 600 700 800 900 1000
Mgk,+  0.01240 0.01220 0.01241 0.01195 0.01187 0.01182 0.01177 0.01171 0.01167 0.01163 0.01161
A/(°) — 132 118 101 90 82 74 63 55 49 —

Quartz+  0.01023  0.00980 0.00955 0.00937 0.00926 0.00916 0.00910 0.00898 0.00891 0.00884 0.00877
A /() — — 116 101 90 81 74 62 54 48 —
Mica—  0.00425 0.00436 0.00447 0.00457 0.00467 0.00478 0.00479 0.00482 0.00480 0.00478 0.00476
A /() — 120 108 98 90 84 77 66 58 51 46

BLORIE LR BT A A RS R RR A SE B, — A R R AR T AL B R R R T, DE
P BRSBTS AT — R XS R T O B o BTSSR A SOHE IR A A 45°~135° i LY L & #
AN ) ZE 38 AR 57 B 35 v 5 7 1 AR AR A 1] 3 BT R L R S B AR S M RE G (A BIOIR 15 = BEE 7 O 60 5 U A TR] A k)
N R ANE 4 FF 7R o PR B SE R R B 100°(632.8 nm I 1K I 25 R, i (5) 315 900 FE IR AT A I K R
703 nm K BLIE K B A O S H PR R A S K ORI E 4 R .

FE] 4 T LY AR T s AU O O A AR A R BRI RN B H A — 3
[Fi] F A A T8 A, 00 R g VR A A ok T O . PR R R PR R G LS R R R B 5 ) B -45° 8, 7R AR

0108004-3



G

460 nm {1 5 5 B 25 AT M 6075 o A6 0 2 L0 0 0 , T AR 24k 722 A S T K 0 00 0 O o 4 060K, 7 %5 795
Pl 80 35 450 R0 B T A, 7 T 1407 nm I 1 B 0RO . 90 0 9 R B A R — B L B — T
S R AR A5 —

60L =No.1l L
—_ o © o 4 oNo.2 —~ 60 o e °© @
L o400 ¢ ° < 40+ ° °
- o 5 o -
< 20} . . 2 200 . .
o0 - o0 =
8 of - 8 of .-
S " . @ 5 ° = =No.1
E —920}+ - E -20 - o No.2
E -40t+ . 2 -40r 5
—60L__. . . , . . T | — . . . ; .
40 60 80 100 120 140 400 600 800 1000 1200 1400
Phase retardation /(°) Wavelength /nm
Pl 3 A [m) S 3R A A2 X8 7 1149 8% 75 o2 £ Kl 4 ZBE R 7 L SR OCR
Fig.3 Corresponding wave plate azimuth angle of different Fig.4 Relationship between the mica wave plate azimuth angle
phase retardations and wavelength

S e 2 W A1 S R AL B bR AN 2 2, — B3 2 B AVE O T T T, A0 92 9 2 10
PN Lo AR PR R EEHE I T 40 4% LA L, (0 IS A HE SR A A AL T AR AR, 22 9
Fir 52 T AT R R B R Y R AL AR AR A R AR L 8 R A R T 10 nm , st 28 25 T A B AR 5wk 2R AT BT M ME
(AT L% R 1 A Ty Nt A7

4 PR R A 2218 IE

P BRI B T B 1 2 2 s B K 500 nm B3, HOXE R 48 O KV R 320~1020 nmo R G0 fif
1064 nm #0655 & BAE 56 532 nm Y652 B R R IR 6 , 76 1064 nm 35 4 2040 B R 45k, Jo ki LBk . & 2
SR E R BTN )7 1, B K SNECT03 nm, bR T 58 A RE S R . 33X 38 W] 2 K Y L
X VA B B AT — S A 52 T, 33X 52 ) R B0RT LA BT S rp B R TR S R A A R TG, AR AR AR R I Y SE
IR, No U D Ty e, XoF 7 U8 R T A 5 R, e A e K R 4 3 L b I 2 K U T i A (R 2
B AR LIRS K 0N 3 A AN R 2 2 A i BT R L N 43 2 500,600,700 nm , Bl % 2 2% 4 A 500 nm—
600 nm—700 nm [#] K % % 3l , B A9 Bl a5 108 o 7E S % K R 700 nm B, K FIRE &8 F
1200 nm DA b, AE 4 Al 8 4 90 B8] 98 B OV 2 Rk s

140p
1B0F A
A NN —=—500
Wil \ e s ~+-600 nm
%110' .\ ~4-700 nm
2 100 \.\\
o 90F . \
5 80 \,\, .
E 70F \\' \
& 60} SN
50k \l\:\.\A
40l

300 500 700 900 1100 1300
Wavelength /nm
KI5 D% S 25 SO0 38 0 P R 1 52
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