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Spin Angle Splitting in Spin Hall Effect of Light

Zhao Jungian Zhou Xinxing Luo Hailu
(Key Laboratory for Micro/Nano Optoelectronic Devices, Ministry of Education ,

College of Information Science and Engineering, Hunan University, Changsha, Hunan 410082, China)

Abstract
quantitative relationships of incident angle, polarization state and beam transmission distance upon the spin angle

Spin angle splitting phenomenon in spin Hall effect of light (SHEL) is studied theoretically. The

splitting of SHEL are revealed, by establishing horizontal polarization and vertical polarization transmission models of
beam total internal reflection at the interface from glass to air. It is found that only when the incident angle is bigger
than the critical angle, will the spin angle splitting phenomenon appear, or will there be only space shift in SHEL.
The angle shift decreases with the increase of the incident angle, it also changes with the increase of transmission
distance at the same time. Transverse shift will reverse because of the influence of spin angle splitting in the case of
vertical polarization light. The spin angle splitting phenomenon of SHEL can be explained by the aspect of phase
difference between parallel and vertical components of Fresnel reflection coefficient. It is predicted that the similar

spin angular splitting would also exist in the cases of loss media and layer nanostructures.
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Fig. 1 Total internal reflection transmission models of Gaussian beam passing through the interface of glass and air.

(a) H-polarization; (b) V-polarization
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Fig. 2 Variation of transverse shift with transmission distance of different incidence angles. (a) H-polarization;

(b) V-polarization

N T I S U A 3 B A5 R O R A 3
Gy A B bR 5 AT R R FE AN 3 B H
P 4 6 A5 B o Vi 4 6 17 0 T LA Hy [ AR Y 7 545
., B3k H it AR — A5 (0 =n/3) N3
T NI 30 25 SO A2 T A0 A e [ i 4 D' 43 i 3 9 O3
i b AL 45 IE B R AL iy S R I . B 3 a) ~ () il
(d) ~ (D 43 590 27w A e [ i F O (o= — 1) il 22 Jié [
PRIt (o= + 1D AL #E B2 43 5 7 0.50,100 mm
B R 08 o0 A . T B4 M R Ot A E AR R AL
VL 1) A B i A 4 RS 1 B kL #E 2, = 0.,50,100 mm
A3 HR T R TR B — A b . E R LR
o H i 3 O 43 24 B 22 T 18 A iR 3 o A RS Ol 1
A T 15 O I 4 k1) 8 S 5 HG A (B S 1) 5 HLBE & 1% 7
HEENOR N SIS A - NS RN [ R

N o it BETE T R X T R — A B A
RS AR /N ELASAZ S e m] AHE W7 A A% 19 74 b 32 2k
TR AR B AA A2 1 B {45 0l 11 e 7 7K 280
BB AR FBLS AT VR IR O LR —
NG (0= 70/ 3) N BEH A 3 2 U 0 2R 7
Jie A0 A T I8 i 31 ' e 14 £ i 7 0 A B 2 A 4% B
BEARAL I G Z AT LARIGE - B e A 23 2809 Hh BUAS (L
FHBERS /N e A2 e Ak i L BB 35 144 B s 19 3% K. #
o 1) HH Bt 22 OB B RS 1A O 1 S BIRE A58 B AR R
WOV KA T EG LG . £ B ik . A e ff 7 20 B
A LABCE RS R RS o e B — OB R TR RO A
i€ R AL 9 7 35 - A e AR 0 2 Ot B e A R
RO AT A R

0526003-4



L2 A 4

o't 1 TR R A B e A 23 2

B3 H IR AR D AE AN [ £ 4% 0 28 T 1% i 9 o A 19 22 4k
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