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Research on coatings of broadband polarized separator
in middle infrared lasers

YUE Wei, WU Shu-ming, HAN Long, HAN Yong-chang,ZHANG Kuo, LIU Lian-ze
(Science and Technology on Solid-State Laser Laboratory, Beijing 100015, China)

Abstract : Based on thin film optics and laser technology , the use, design and preparation methods of coatings of broad-
band polarized separator in middle infrared lasers are reported. Based on the principle of wave optics, the polarization
characteristics of core components ZnSe crystal and difficulties of broadband polarization beam splitter are first ana-
lyzed , then the main technical problems in the process of the Brewster angle incidence film selection, pass band broad-
ening,and other studies are discussed. After computer optimization, combined with ion-assisted, low absorption, high
polarization ratio, excellent anti-laser performance and adhesion of the coatings are obtained. Related technologies cur-
rently used in the mid-infrared solid-state lasers have achieved greater than 15W output power under SkHz.

Key words : mid-infrared ; optical film ; polarization ; Brewster

HELAMEOL H AT E LA GRS i 3015
[ R AR 50 Hir 45 22 A SN HAT T 732 19 1
Mo HAEIE3 ~5 wm 7B REGS S BURE Al 18 3
ek i 32 207 AUR AR LR AL O S Bk G 4L
AR B R ] PR JO'E T I % 4 1) v 2141
K

ST T I RO G B OCE 2, AR
IR I B AR L TR AR R T BRI, LA B RF 5E 19
PERESE b , 10 HL S B0 e A L I, 5 2% XU
WOLHEAT IR A B, LUB B R A eI, X Tt
SRR T AR RO EER TR IR A4 i L R
& VA BE RO AL B T O A 1 RE 1 5C i T

51 & TE o AT KB U TP LLAMBOG SR S5 MU &

N —
AR TR T ANA 2 R o
1 2 3 4 5 6
e gl [] o |
S7~oum
. H} K
diode ML Tm:YAG M2 M3 ZnGeP2 M4
0.796 1 m 2 m A Wi g 2 5% 3~51m OPO

K1 g rh L ANIO GRS S

Fig. 1  Single mid — infrared laser structure
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Fig.2 Dual synthesis schematic diagram
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Fig. 3 Brewster angle schematic diagram
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Tab. 1

technology index requirements

Broadband polarized separator

item index
FWHM/pm 0.8 0. 05
center wavelength/ um 4+0.05
average transmittance of P light =90%
average reflectivity of S light <5%

cut-off region 3000 ~3400 nm & 4500 ~5500 nm

X TR MR SR U, 158 22 1401 A i A Jir 0 skt e 7
2 TE NI A0 TR O R A R 0 A ) R TR bR £
RIER T, AT B 3ot f5 /0 2 0, S R AT R i 14
AR A3 8 1, Te) I =8 F A FSS A e 22 (i) % H 45 3 e
b2 ] B UE TR , b 6 107 7 4R o (R 2 5 i
[ 45 AR M. R R  RS B A R 2 2
T AE A5 15 T 5 1 R 5 3, Y I R T A S b i
S5 ' T B 5 T I E A A ) A BTG 77 2 A K
T, TEITH RN n, B3 BB LSRR
No/4 BIEITHT R (ny) 2 G , o1 28 0/ 62 B
J2/ 5 R LT B 56 [ 30 AR B A5 R 5 3RO KR
3

TEW AT AT E RO 00T, ks R K 25K,
AT LS55 2 VCC A5 PR i o 7 AR R 2 1
PR, B 2 ) J2 B A2 28, T A5 3R ] 9 45 0
YhR E RSO T, 8 3 DL 2 T i 46 12
WILARE R G/ (HL)"S(mHmL)"S /A fy#LRIZE Ry,
ER TSR A RIE B ZnSe , AR 5T 24 B BB YDF,
)P 8 e P90 B 1R 2 TR 485 4, 8 4 8
SFRBEGE, AT R N K I Ay — BT
524351 nH A nL (9 B2 BB N, DL H L 3%
7, S AT HL A OB, B, m A




194 Ot 5 2 Ak

44 %

A S AR G B B, S fE DAAIR S R T I O
BT AL AL B] T A OE T RS N 15
FPBE45 49 4 : SUB\ (1. 207H 0. 978L)*13 (1. 405H
1.6621)*12 1.447H 1.264L 1.354H\AIR, {Hf37F
T, v I O 4 FEE ER T B M A AU i % 0 15
FEFEAE R 455 A 75 =X, (H [R] Bt %
Hahn T RO A MERE . A 4R S B 0T
i 2 SIS E A 4 & S RN 6 R .

Transmission s—pol/%

100.0 ]
N1
80.0 /\/
60.0
40.0 i T
20.0 J [
0.0

3000.0 3200.0 3400.0 3600.0 3800.0 4000.0 4200.0 4400.0 4600.0 4800.0 5000.0
Wavelength/nm

4 REVIT AL xS 2547
Fig. 4 Intrinsic polarization separation
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Fig. 5 Spectral of 1311nm reflection
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Fig. 6 Measured spectral curve
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Fig. 7 Film damage caused by excessive stress
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Fig. 8 State of the ion source assisted deposition
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Fig.9 Photos of Mid-infrared laser and a polarizing film
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