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Abstract: The unpolarizing beam splitter is a critical beam-splitting element in space optics. A high-split-
ting-ratio unpolarizing beam splitter was designed and fabricated in this study to achieve a stable output of a
780 nm band laser with a large splitting ratio. First, the double-sided unpolarizing film system was simulat-
ed and designed using TFCalc. Next, unpolarizing beam splitter samples were fabricated using ion beam-
assisted deposition. Subsequently, the samples were measured and characterized using transmission elec-
tron microscopy and spectrophotometry, and the actual film structure and transmission spectrum were ob-

tained. The spectral results showed that the transmittance of the beam splitter was close to 98%, and the
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transmittance deviation |T, -T,| was lower than 0. 3%. Finally, the actual performance of the beam splitter

was experimentally evaluated. The experimental results show that the transmittance of the beam splitter is

close to 98% in the target wavelength band, and the transmittance deviation |T, -T,| is lower than 0. 2%

when the polarization direction changed in a broad range. The transmittance fluctuation is lower than

0.12% at 772-792 nm. The 10 h long-term results indicated that when the average time is 100 s, the Al-

lan variances of the split ratio and transmittance are 1. 4X10° and 4. 12X 107, respectively. The proposed

unpolarizing beam splitter exhibits good depolarization performance and can be directly applied to precision

measurement fields, such as optical test metrology and quantum-sensing detection.
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Fig.1 Simulated transmittance spectra of proposed dou-

ble-side nonpolarizing film

2.3 HRERSERHIE

i 5 T8 AR BT IR AR SO TS T SR B e T
AR 1) T 05 A T O IR 20 Ol R ) B AR
B2 A N A I s 5 N T R RO A R R R
ot JEAE A I 1) A i, 7 e A ol S 1
FOR AR, B A B L B O . B TR
AE 05 1B 21355 I 6 M 2 T 2% I, 48 v JBROR) 20 1 1 3
RE J1 B AR T, 27 ik P B2+ 1 9 1B LA B0 1

U G546 T KRR e R L A o BT A R i A
 OTFEC-1300 8 BRI , B8 J5 U5 0 Ay i 42 07 5, JE
BN Ta,05 & SiO,, B R B K9 U5, #5473
T BB Ta,0, K Si0, 1 28 & # %43 58 0.3
nm/s A1 0. 8 nm/s, 76 #% il Ta,O, 0}, 75 5w H 25
Z= NI 7 O,, i & N 30 mL/min (standard cubic
centimeter per minute) , 8% #ll ¥ £ b 160 °C, ;&
A5 30 9 i B 0O o

3 MeEskh4

3.1 HERERIE

R T R E AR S8, T S I A R 4 Ot A
BEAT RAE , 2 M52 1 J5 B2 2 I 3R Y SR AR R AE 2
Bo S TN R3O0 A R Z IR g H S
o 1) B 45 Ay 5 2 A0 B 0 Ot T JEE 1) T AR AS
H S, i 2 £ B 7 E (Focused Ion Beam,
FIB) #E A7 RE A T, FIB % 45 %1 5 24 Helios G4
UC, HE 7N T4 B Al 3k 2.5 nm il T.HT
TE4y 6 A 22 9 PR B 2, LB 8% )2 B 0 3R
WA, BT 530t R 4 kL AS R T FIB
T, 80 TRk Sl il Ot B
KL TR TSR . &
FIB N T.745 %) K 56 29 8 um, J& & 25 100 nm Ay 18
ST RE AR . SRS T & G B W R
( Transmission Electron Microscope, TEM ) X} 4%
il 4306 W AT I & . BT A TEM 4 FEI Tec-
nai G* F30 37 & 51 3% 5 1 0 305, H i o B
K F] 0. 205 nm, £ HEAR N 0.102 nm, TEM

I 25 R 2 B .
,2,£E

K2 TEM & &%

Fig.2 TEM measurement image



3092 e K TR

31 %

HE AR 1] 2 AT DAAS 31 4 6823 IR, e 1R .
XF HG S R SRR, o R —
T 22 58 1~T7 )2 PR 22 (6 7E 6 nm LA, 26 8 )2
I 1) g 22 B K, oM 10. 68 nm, I 5 e %
UL I 380 45 22 i Gk FE A B, TG HL il AR T K 6
SEAE O U B S G A R A T
H L 45 M52 R 38 — Pk R, R O 31 2% 5
R B A B E 5. DL RS R R
JIT i 0 T O i 53 06 R B RS T Ay, AT O R i —
A M BE S AT o

F1 BEHEREIXNVERIILER
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Fig. 3 Spectral test results of nonpolarizing beam splitter
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