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The incident angle effect of symmetric periodic multilayer polarizing beam splitter
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Abstract: In order to study the effect of incident angles on the characteristics of symmetric periodic multilayer polarizing
beam splitter (PBS) , based on equivalent layers concept and stop-band theory, the bandwidth of spectrum and transmittance
change with incident angles were analyzed with the graphical method. The transmittance spectrum of ( LHL) *N PBS was
measured with a UV3101-PC spectrometer. The experimental results show that the bandwidth spectrum becomes wider and then
narrower with incident angles increase, so there is a maximum bandwidth. Taking the point corresponding to the maximum
bandwidth as a reference point, the transmittance spectrum moves to longer-wave band and appears hollow aperture with the
incident angle decreases; on the other hand, the transmittance spectrum moves to shorter-wave band with the incident angle

increases. The experimental results are consistent with theoretical ones. The results provide an important reference for design and

optimization of the symmetric periodic multilayer PBS:
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Fig.1 The equivalent index £ and entrance media admittance of symmetric

multilayer change with incident angles
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Fig.2 | E, -ng, |contour as a function of wavelengths and incident angles

W.p ik T BB RRSEN 0.5%, &L
|E, ~m,, | =0.35 Jyiifs 57 55 0 5 43 60 IEH 52, A
LA AR, ASHRBIE S , 6t ST
B , BLAE A5° MR A L I8 A SR Bl B R B, LAY
B B ORAELN LA S A A 2 5, A A R oot t
T TE 1 AR B BRAS s A A B/ 3 6 TR 1
KBRS, EB°ARAMEFELRLT—A, X
VLA p iR B AR B R X — R BUL IR, 5
BRRH p iR BRI SFRT I R S F PR ET
p IR B AR, B p WK H 5
HEK, RN B ZE R Dt R B0 38 A 40 ot i b i B
W MG f BEAE UL RULL TR I, B4 3 B (400nm ~
500nm) Bl — Brar e C I 58

2 LWWFRSH

R R R A RN 45°, TS E K
600nm , 43 3¢ Y6 1 76 B & 580nm ~ 780nm, i & 2 1/4
MBER N Tk s Wik BHRGEEH RS, IFEE
JESEH T ZMRRE] , BB AR R AR N =10, %
PG AR AE Bk M P R ), 7286 (7™ EB900 Kz 4
JEAL L PEH T MOt RIE . O TSI R0 R



B34k ESH

Fiizm MR R RS R BEFHES B AR 8 613

Wy %, 48 3 ANE 6 E LSS BER T 550nm ~ 800nm
B, |

FI 5 UV3101-PC 4650 B #5950 48 10
BT T, R R G R L 3,

beam
splitter

mono-
chrometer

detector

light
source

polarizer sampler

reﬂgctivi:"\ ’ ;
mirror

polarizer

i

»| computer

Fig.3 Optical sketch of the spectrometer
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Fig.4 Polarizing beam splitter’ s transmittance spectrum with incident angles
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