$37% W2 5= = 4 Vol. 37, No. 2
2017 4E 2 ACTA OPTICA SINICA February, 2017

R0 225 MR LAT A 456 2 e A b i
Fi e 53
& FAR. T B A H

W TR AR B S S TR, W P 414006

WE NSRS RGOS T LT 3 ) 2 A AL A LART AR A7 >k 92 B X 6 A E RE IR RN P A BE 4 2 i 4
PR AR B0 9% S B G B OMAT T X PSS AR AL X OE R A AT A BRI . 2 SRR, JL AR AR o2 AT LA R O R B
e 2 5 23 B T/ 558 2 THT B9 25 ) e e 344 56, 23 419 05 1) 55 JLARD AR 2 B9 B B2 O 1] — B, 3l g 2 AR RE 4R 45
YA BT AL 58 /N5 8 g 2 A BE MG S A% T 13 15 30 g 2 AR 50 b B2 9 7 1] — B, 8k T s ] O 9 o 2%
FBREHEE T —EXLR ARG ZRGUEY] 13T gl g 2 R A0 LA AR A7 48455 1 i€ 2 2K 800 e 23 2805 7 Y

T
SRR WHOEE FRRAHO: B AL LR
RESKE 0155 TEERE A

doi: 10.3788/A0S201737.0226002

Manipulation of Spin Splitting in Spin Hall Effect of Light Based on
Dynamic and Geometric Phases
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Abstract The manipulation of spin splitting in spin Hall effect of light based on the dynamic and geometric phases
is systematically investigated from the theoretical and experimental standpoint. With the aid of the generalized
Fermat principle, the influence of such two kinds of phases on beam propagation is theoretically analyzed. The
results indicate that the spin splitting can be manipulated by the geometric phase, the size of the splitting is
dependent on the space spin rate of meta-surface, and the splitting direction is coincided with that of the geometric
phase gradient. The overall shift of light beam is manipulated by the dynamic phase, the size of the shift is
dependent on the dynamic phase gradient, and the shift direction is consistent with that of phase gradient. An
experiment system is established based on spatial light modulators and meta-surfaces, and the possibility of realizing
manipulation of spin splitting in spin Hall effect based on dynamic and geometric phases is experimentally
confirmed.
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Fig. 1 (a) Schematic diagram of light beam splitting for linearly polarized beam passing through a
system composed of spatial light modulator and 1D meta-surface;

(b) relationship between Ak, (Ak,) and induced real-space change Ax( Ay)
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Fig. 2 Experimental setup for testing influence of two kinds of phases on light beam propagation
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Fig. 3 Propagation plots for a linearly polarized beam through the system with splitting and
overall shift occurring along x direction. (a)-(f) s; parameters acquired from experiment;

(a')-(f") optical intensity distribution acquired from theoretical simulation
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Fig. 4 Propagation plots for a linearly polarized beam through the system with splitting occurring along

x direction and overall shift occurring along y direction. (a)-(f) s; parameters acquired from experiment;

(a')-(f") optical intensity distribution acquired from theoretical simulation
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Fig. 5 Propagation plots for a linearly polarized beam through the system with splitting occurring along
y direction and overall shift occurring along x direction. (a)-(f) s; parameters acquired from experiment;

(a')-(I") optical intensity distribution acquired from theoretical simulation
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Fig. 6 Propagation plots for a linearly polarized beam through the system with splitting occurring along

vy direction and overall shift occurring along y direction. (a)-(f) s; parameters acquired from experiment;

(a')-(f') optical intensity distribution acquired from theoretical simulation
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