RNSHBIFHRE

55, 031102(2018) Laser & Optoelectronics Progress ©2018 (H E WL ) A ki it

T 0 255 S BB B AR LT 2% 1 S P A K IR 5

A, ZEw B

MER ISR Y E S R AE TR R, TR TN 5100065
UARA R TRELRE SR ELLEE, TR M 510006

WE K IRS DRSS AR R T & 10 5 v i A K R U B SE . LAY R 09 D B 25 1 D 4 304 R AT AR B
AR IR S 3 4> Stokes ZRFEH N RGB =568, SC 3L RGB A4 fi 3% €0 5 (8 5k ZAE 48 57 i I IR 25 . 76 ML FERE I,
FI IS 45 B GURAR R G WA HEAT 7B s L 3RS 2% ) S M A Stokes St 1925 18] 43 A0, 9K 5 30 2o O B €4 B2 119
G A RAE Y PR R A 19 25 (A1 43 A0 . 920 25 R R U, HR A 0 40015 1 K R 8 1 U0 b fz Wt g 4 1 4 5 O B 15 2.
A3 Hl DX W o ek R [ (L P 50 85 A HE B0 AN [R) A0 A ot 38 b O 8% R A R P A% S P Y AR A S A SR AR AR Y
AR AR AR A — iR Y AT AR T

KR BBRRG: WIRSKAR: MR O Stokes Ziht; 45 0] 571 f 1K

FESES 0436 XuktRiRES A doi: 10.3788/L0OP55.031102

Anisotropic Crystal Growth Investigation Based on
Polarization State Microimaging Technology

Liu Chao', Yuan Weili', Tang Zhilie'*

' School of Physics and Telecommunication Engineering, South China Normal University,
Guangzhow, Guangdong 510006, China ;
? Guangdong Provincial Key Laboratory of Quantum Engineering and Quantum Materials, Guangzhou,

Guangdong 510006, China

Abstract The polarization state microimaging technology is proposed to apply to the imaging research of anisotropic
crystal growth. The polarization state of the object is used as the physical quantity for imaging. Three Stokes
parameters describing the polarization state are converted to three basic colors RGB, then the polarized-chromatic
value of the RGB can be used to describe the corresponding polarization state. On this basis, using the confocal
microscopy imaging system, we scan the object point by point to obtain the spatial distribution of Stokes parameters
of the anisotropic object. Then we characterize the space distribution of the polarization state of the object by the
distribution of polarized-chromatic value. The experimental results show that using the polarization state
microimaging technology, we can obtain intuitively all the polarization information of the substance, distinguish two
samples with the same material but different internal structures effectively, and observe the changes of the
anisotropic crystal growth. Thus, a new visualization method for the growth of crystals is presented.

Key words imaging systems; polarization state imaging; polarized-chromatic value; Stokes parameters; anisotropic
crystal

OCIS codes 110.5405; 120.5410; 260.1180; 330.1720

Al 125 55, ) PR R 56 B A% 1 AR AT LA 3K A5 0 4 1 O % 4
= P %, G L Rl 08 A L B T (S L 3R
VR G B & ML G 50 TR RAR AR AR AR BRI R T A B 2 K R

K EEI: 2017-09-10; WEIfEFRm B HA: 2017-10-10

E&TH: HEHAREE4S (61575067)

EZ R XU A991—) I AL 5 A, FENFOLE B AT m M 5T . E-mail: 1434324514@qq.com
SIBE A HESN1963—) 5 WL i, FEAFOLE BB T H AT . E-mail: tangzhl@scnu.edu.enGEAFEER A

031102-1



55, 031102(2018)

ANSHBIFHRE

www.opticsjournal.net

BT YRR AR A, S T R4S E bR AR
LAl e T 5% 445 O 1 B4 R 5 Bl B0 A5 8 AR A 45
A T80T e X A 2 2R A PN S 4 A S AT B
BRI, 5 2 UG R 43 P8 32 HLIC TR X 240 M 21 7
Fric Y, 52 B0 % RE A Y T B RF . T
Mueller 4 4 I & 1) i % AR B AR HLUAR AR5 15
F 4 A 4 19 D 4k 15 8. 12 Mueller i P i T &
Z H ) B3 SO A I B o AR ek i % {5 B 14T
JEd, BT Stokes Z i I i (144 4R BUR A ARV
IR BEARAT WA 1 O i A5 A2 L AR A5 19 H R i
PRSI — A~ 48 52 AR W 0 3 T 19 4% 1) S o
ML E M RIRTE B IR 4 A S5 R IR,

H A 25 10 5 PR A AR ORHE D 2% TSP R
AU I IO A ) AR A% 1) S AR —
ASH A M E TR, A A AR AR RS LT
T LR » W0 153 FR SR ST A A A o [ A B O B
A A A K B Ry — AR AR 2o AR T A i R
A0 5T DN A5 1] [) P e 2 Sy 4% 1) S MR B b R . VARORE R
B WA KN SR B — A TE 3 AN B D Ay
JO B BE 5 3 — B B A B A 1l Rl 5 2) A
JoT 3k ) 3 i AN B B L TF AR A% 5 3) A IR R K KL B
JLAS 1) S R B AR AR R RE S R B B
T 4t ) R 45 B A1 SR R BT 1) 25 A i e, B T -9
T Y N TS X SRS e 3R | A S
FE— E B B b AT DL e H HG PN S 4 R R A N A K T
s, ORI AR R 0 A ) S AT DL e — 2P B Y L
SER RN A RRAE , HE 1 2 5 HLF % AR 1 ) g
FEPE SR LR

MR, EEE AT X ST L E BB RO
TlCBE A5 5 X 45 ) S M R HEA T AR A . b XA
AT AT BN 02 U Y AE B R T A A5 A Y
£ AN 2 AR M 5 375 B P B 3 0 8 B SRR IR 5 i
6 B MU TG B A B S AT IR AR 5 B . AR SR
i 47 25 08 AR B AG B AR X A% 1) S Pl AR ) A AR A i
1TSS . A 4R 2 AR AR 2 6 31 D 4 2
VB A W B8 A R AT A5 38 5 i 4R 5 (7Y 25 8] 43 A
e RAEM RS W23 8] 5340 . S8 T X PR AT S5O0
N G TR € NN TR C L /R UNTVR
PR BRI RS 0BG T LIRS 4 1k 423
(0 D 1 A5 2, SR D T A% G i ik BUR B AR AN 2 L S B
FE 0TI Ot 41 e R R B T — A R BT R AR

2 iR A AR I e USSR R B
15 S 3ot A % 4 1 S A PR A

B Stokes B S =[50 51 st

W ASTGEH) Stokes B8 S=1[5, s1 s

Moueller 55 [ M 2Z [8] (1 & & Ryt
S'=MS. (D

B (D AT AT, 78 A ST 1 D P 25 50 2 1 72 i
FET L 56 D 4R 75 52 4 Hh WA B9 Ol IR R 2 DR 2
B S A D A1 285 5 4 3R A1 40 42 14 i 5 A 2 o R T
FH A 3 25 2547 BUAR T LA SR AT P 1A 435 1) O i 15 2.
TE— 1 L rp L AT LA B 00k X2 2 4 A O % R
A3 A5 DA AT LA S s b 6 i 3% 47 8 AR PR 2B 77 1 185

ASCHERCL7 ol 5 28 3 LS HOA Be 8 58 &%
Hidd iR R AR IR A . Stokes B 1 50551552555 B
BEEFEAAEL — 1, 1] Z 8], an SR8 5> Stokes =
HH 4> B 256 A K B, O 2 XIS 3 A
Stokes Z 5 RGB = 30 22 [0] () ¢ &R, R AT 75 %)
¥ €0 B P, RpE

P(R,G,B) =C(s1,55:53), (2)

T8 3 i 4 € B (AN AT DL 52 42 R AF R 10 i 41k
ALY T 548 F A5 2 18] X R [R) A, PR AT LA
I A i €8 B A 1% 225 () 4 A7 SFe U b 2R A0F i 41 25 19 =5
() 43 A 5 AT S B0 LA G BR A i IR 254 R iR 2 1 iF
TR EH .

TSI A Bk A O AR, T 2R Stokes &
- AR AR 2R 48 (SPCMD L 76 $16 A% B =) s
S 4 A Stokes ZEL 50551550555 B [E)V BN &, S5
R mE 1 iR, Ho P PP Py Py R A,
BS, .BS, .BS, AR TG K H B, Lo L Ly Ly Ly
L; A&, Wo W, Bk .D D, Dy \D,\Ds i 5
AoE M B A . Horr, 20 A% B B L L
L;.L, I} D, \D, Dy D, 4G T I BHUE RS
26 5 HE B I Bk T 5% 43 BRBE (BS, W BS, . BS,) L i ik
R (PP, Py PO R A/A B W, WA B T 43 IR 0
Stokes ZEIME RS,

FEHEAT Stokes S i I 2t Fl i P 245 5 ol B A5 52
ISR V58 X 0 R 6 Stokes 2 8l B & 4 17K
M. FEE 1 PR SEg RE B BCT W AR S S Al
Lo o 3OG 7S 5 0 0% A58 2o e i 5 & A= 4 (P, il
W) G H A PR Stokes 2 il i R &8 17
SEPRIEH . A H Equator-Poles & fr i  SK i A,
S AR R G E A

ss )" HX
Ssz il

1.0920  1.0825  0.0746 —0.0176
1.2223  0.0798 —1.2176 — 0.0950
" 11.0766 —1.0727 —0.0999 —0.0187 |°
1.1920 —0.0456  0.3049  1.1233

3

031102-2



55, 031102(2018)

ANSHBIZFHRE

www.opticsjournal.net

I objective
! )H(l] laser

B 1 BT R1E Stokes 2 it Il i (19 I Ik 25 ORISR R 58 14 L A

Fig. 1 Polarization state microimaging system setup diagram based on division-of-amplitude Stokes parameter measurement
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Fig. 2 (a) Confocal microscopy image; (b) traditional polarized light confocal microscopy image with polarizer

and analyzer orthogonal to each other; (c¢) polarization state distribution image of two transparent tapes in two different

directions; (d) polarization state distribution image of three transparent tapes
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Fig. 3 (a) Optical microscope image; (b) traditional confocal microscopy image; (c¢) traditional polarized light confocal

microscopy image with polarizer and analyzer orthogonal to each other; (d) polarization state distribution image
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