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Phase Modulation Characteristics of Liquid Crystal Spatial Light
Modulator Fast Linearized with Diffractive Method
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Abstract The pure phase type of spatial light modulator (SLM) is a widely used high precision optical device.
The double—-hole interference method recommended by Holoeye can correct the phase to a result which has 80%
of 1st diffractive efficiency for 16 level blazed grating. But the total process needs to be conducted carefully with
filtering collimation, beam expanding etc., and it takes too long time. The diffractive method using binary grating
can simplify the correction process. We make a measurement just every 10 gray level. The total 256 values are
achieved by interpolation using Matlab. As a result, the 1st diffractive efficiency of 16 level blazed grating and
binary grating reaches to the Holoeye catalog values of 83% and 40% respectively. The experiments prove that
the diffractive method based on the stable averaged phase modulation of Holoeye Pluto SLM can correct the
characteristic of SLM with simplicity and feasibility, and it is not limited by the phase flicker under 5-5 sequence
configuration of SLM.

Key words liquid crystal spatial light modulator; double hole interference; diffractive method; binary grating; flicker
OCIS codes 120.5060; 070.2580; 090.2890; 230.2090

1 5 5

ST AE SR, 8 25 200 R (3 50 90 7 2 I T 0 4 0 K 250 2 TR PR G T IZ (T R R B B R T
00T L R (3 5 3R 2 I G T 0 28 0 1 1 T 8 0 5 B 4 34 7 9 L S B W DR, LA 7 6 ROR
B 10 25 33K o 25 I 3 0 28— DR BB AU T LB 2 A % o — T 4 B oz T, A T M R A 5 2
i SF VL A 38 b 1AL T LA R B O A L 5 2 R 2 T T A R B L SR E R R RO . T
DL O 5L SAR 32 750 2 1] S 98 1) 55 102 1 FE T B OR 4 F L 4 BOREE R R 3028 MU L 18 IE e B8 1% 9% , STED
R 7 A BRI O i3 1o R 4L T 4 L 2 W B S RO AT AT L TR 2 5 o 2 A
R I 2 S 7 A 7 DO U 4 e LA I R R 58 SR/ A AR O
Dy TR 5 7 1 W VLA 28 A S B L L S AR A U S R LA S Bl AN AL 2 1] i e R R
A A L 3CF 2 TR 9 LCos ¥ 2% 1] 6 TR 804 J2 Ao B R %R R 1 B 05 181 . /% SC T B4 Holoeye Pluto

Y5 B 89 .2013-12-30; Y2 B 15 24 75 B #9 . 2014-01-14; M 48 H AR B #3: 2017-05-15
EEWAB: BHE AP S E T 54 (81201124)
EE BN AIIAR1972-) 5 Bl EH2, FENFOCE T E VS . E-mail: mj.zheng@fjnu.edu.cn

061203-1



51, 061203(2014) BN SEMYEBEIZFHE www.opticsjournal.net

By Tk 3R S DG IR 45

2 4 7 Holoeye Pluto % [0] 6 U8 il #% 1940 5 48 1F

T 5 ) 0 A A7 TR0 Y i 2 R ' 8 ] 85 100 7 i A v 5 b X YL A, 2 R R A 2 A A K BE R R AT AR OE A
JKBEAE 0~255 Z (], AL 5t AR PR B Ak o 3k A2 M AR IE 5 F M FH 2 76 7 S8 3 4R g 30 o0 3 1R L il B B AT 58
B o H LR RS IE D7 A PR — A TRk 7 FAMESE B9 XUAL T ¥ R Holoeye 7 52 4 45 AR B 19 %14
PhaseCam , I F#05f K BRI ¥ J& [ 2l 0 ok 5 56 (fdf FH 3% 0k B A 16 B AR S Bt 1 20 AT 59 2008 80% I %2R .
DG AN 1 BT 7R ) s S rh R A B A RO AR B AL S W BT ST ZY - GO T U A S R i A
LS A 2 D 5 B R R AT S RIVRID OGN B 1 2O A SR AR I AR S —
T B8 TE 45 FAE ANl L M ASC 38 1 e FH S 3 40 % Sk 9 2R 1 R (R 2 80 58 = 0 S5 1R 24 B, TE TR I A B 5 1Y)
THA) , HeAS 0] LAAS B2 i A 7 I B 4R o (RO 5 B W DR I R DL ORE ST T B T, )
SIS A R BT R B e o (0 R S B A A AR O B T B % A FORS BE R AT A B v .  a  A A
T 128 K BE A AT SO B #E A AT DL S RO B A A (R A 59O T F8 A 2% A8 16 % AR A7 I
BYSZIR o H T A0 F ik Y 2 TR ' R 4 8 DAL R 00 6 1 245 SR A 2~ 38 9 S A A5 T R fRUE
I BR 23 TA B SLIM R il A A2 09 7 i T#575 . i1 T Holoeye Pluto & i )% IR 45 {1t 55 (1% )7 51| ic & , A
XF 18=6 J7 1 e B R KW/ 1 IAVRR 33X S AT S i i (s FH AR i T AT RE o I 2 S AT S SR g P T O B . ik
AT 58 3 J0 5 AR G 19 M A R gl TS SRR o 3k el s 1) I 9 i 4 R M A DR R A R 1Y R I, SR 18
TESRHE AR A A o D S (5 T A 9O D 3R B RE BE R e, DN 2 SR AT R AR 5 T T P Uk X R B AR R
AR, T P A e R LA o X LR

linear
poiatizer double—hole
| pryspepmonpeny: SR S fiber optic
He—Ne laser L o COHI“E_WI‘SIpolm SLM
eam s SLD = [ e e e R S ——
expander %-” = P
camera BT ey I '% £300 lens

- powermeter I _ _e -
‘Qio X ‘- 10

FIL LT R 2 TR TR AR ARG I BERFPE OB g 2 07 5 T 9 5 2 0 0 ) 8 AR 57 8 5 ) 1

Fig.1 Optical path for correcting the phase gray-level Fig.2 Optical path for correcting the phase gray-level

relation curve of the SLM using the double holes relation curve of the SLM using the diffractive method
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Fig.3 Principle for correcting the phase and gray-level relation of an SLM by using search method
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Fig.4 Power of the 1st order diffractive light measured by Fig.5 Converts the results of Fig.4 to phase

using binary phase gratings with loading a linear LUT
gray—level curve
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Fig.7 1st order light power and gray—level relation curve

Fig.6 New calculated LUT gray-level curve

and linear phase gray-level curve, after the correction

using diffractive method
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Fig.8 Phase variation led by phase flicker (rectangular mark) and standard deviation of 1st order light(triangular mark)
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