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Key words

values corresponding to the power values on the target Gamma curve are obtained with the gray value interval of 1 by
OCIS codes

When liquid crystal spatial light modulator is used for real-time adjustable beam shaping in inertial
Bolzano dichotomy. Then, replacing the original gray values with new ones makes the Gamma curve vary linearly

confinement fusion (ICF), Gamma curve with linear variation is of great significance. We present a new adjustment

method for Gamma curve of liquid crystal spatial light modulator to vary linearly based on the existing hard sledding

and time-consuming adjustment method. Discrete points for which gray values are used as abscissa and power values
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as ordinate are fitted to curve equation by Lagrange interpolation. Depending on the curve equation, the new gray
140.3300; 050.1220; 230.3720

beam with a small near-field modulation and long-term stability is obtained

Using the new adjustment method for beam shaping in high-power laser amplifier facilities, super-Gaussian flat-top
. [~
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Fig. 6 Schematic of beam shaping experimental layout
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Fig. 7 Near-field distribution of the beam before compensation
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Fig. 8 Near-field distribution of the beam after compensation under traditional adjustment of Gamma curve

061402-5



49,061402 MM SYBIZHRE www. opticsjournal. net

Bt Gamma il 4 B AR ML LD IE P 20 2.

; 1.0
(a) 1111.bmp (b) M=1.2275
= 0.8
k7
g
< 0.6
2
=
] 04
Q
£
0.2
w
0 0 - ’ v : .
10 20 30 40 50 0 20 40 60 80 100 120
2 /mm Fluence (a.u.)

9 e HRA 0T I Gamma i 28 KM T G R IT 5 40 A

Fig. 9 Near-field distribution of the beam after compensation under the described adjustment of Gamma curve
1.5

TN

141

SEECI

5 ) FH Yt 25 180 5% 978 1] 45 28 17 3806 3 SE L mT -
P C A S M3 Y B, BF X BLA Y Gamma i £& 52 48P
ARAR 0 7 3 Bt 9% ) RCR AR R R AR B BR L $RE T —
RO I BN 55 8. R H AR SONY 24w -

I 9 4 By 832 pixel X 624 pixel i) LCXO16AL-6 1 L — o o
ﬁ%ﬁﬁ%%@%ﬁﬁ%ﬁﬁ%ﬁﬁgu%@Tmﬁ%%L%

dex

n In

1d modulatio

13+

fie

N S i 40 80 120 160 200
P o AR RO S 8] 6 8 i 4% 19 Gamma i 28 i AT 4] 34 Gray value
%E’J‘I‘%%—F’E?&ﬁlél‘ﬂ%ﬂﬁ%ﬂ%ig/\mlﬁj%mg [ﬁ[ lO W‘jﬁ Gammaﬂ?ﬁiﬁ%ﬁiﬁ?i&%ﬂﬂfﬁﬂﬁ
1%1%§U~éﬂﬁféléﬁﬂﬂ}?f§ﬁ ‘%Mﬁéﬁﬂﬂlﬁﬁﬁ E"J%%@ﬁ ’ F@Hﬂﬂ,ﬂg{tﬂﬁgﬁ
FIF Matlab g5 5 F2 77 o 3X 26 2 509 2L B Lagrange #f Fig. 10 Near-field modulation curves under different
{E UG Rl £k 5 #2 . 2R J5 F] Bolzano — 43 iR 15 7E It Gamma curve adjustment method

128 - E A 1 19 30 S5 0 1 0497 99 B 0 B
TEAS T L TEL IR B8 R 4 O 0 D0 000 2 1 9L 4 88 19 Gamma 1125 % BB 2 2 P8 A i I
VR 3 AL U O T B Gamma il 2 5 2 Pk A8 b 5K A T AR 25 50 5 6 B8 0 o 0T D 1
BRI . 46 H 7 FF A 50 2l O B 0 I T o 15 BT 5 /A 0 305 O o L R
PR

Z % X #
1 Keiichi Sueda, Kouji Tsubakimoto, Noriaki Miyanaga er al.. Control of spatial polarization by use of a liquid crystal with an
optically treated alignment layer and its application to beam apodization[J]. Appl. Opt. , 2005, 44(18): 3752~3758
2 B. M. Van Wonterghem. J. T. Salmon, R. W. Wilcox. Beamlet Pulse-Generation and Wavefront-Control System/[]].
UCRL-LR-105821-95-1, 1995. 42~51
3 Zhang Cai, Huang Yongmei, Qi Bo et al.. Beam steering control based on liquid crystal spatial light modulator[J]. Chinese
J. Lasers, 2011, 38(9): 0905005
iR, BUKME, OT B AR, BETUR S S DGR O R m A R LT, o Bk, 2011, 38(9): 0905005
4 Kong Ningning, Li Chao. Xia Mingliang ez al.. Calibration of phase-modulation properties of liquid-crystal spatial-light
modulator by mask-phase method[J]. Acta Optica Sinica, 2011, 31(3): 0305002
LT, & b, EWI5E 8. Mask AL LR MW b 23 18]G ) & 00 AR A2 8 R 4 e (T ], e 5 3 3, 2011, 31(3): 0305002
5 Bai Fuzhong, Rao Changhui. Phase shift characteristic measurement and static distortion compensation for liquid crystal
spatial light modulator[J]. Acta Optica Sinica, 2010, 30(5): 1487~1491
PR B, R =S DG ) e AR B A e D i 5 e S i AR A2 LT ). b 23R, 2010, 30(5): 1487~1491

061402-6



49,061402 MM SYBIZHRE www. opticsjournal. net

6 Zhang Jian, Fang Yun, Wu Liying et al.. Liquid crystal beam steering technologies[ J]. Chinese J. Lasers, 2011, 37(2):
325~334
sk, 5 iE. REIEE AF. WARDEARA BRI BB, 2010, 37(2) . 325~334
7 Ma Haotong, Zhou Pu, Wang Xiaolin e al.. Near-field beam shaping based on liquid crystal spatial light modulator[ J].
Acta Optica Sinica, 2010, 30(7) . 2032~2036
kg, W b, E/NRR SR BE TR S DG S I OGRS RIE [T ], B F R, 2010, 30(7): 2032~2036
8 Chen Huaixin, Sui Zhan, Chen Zhenpei e al.. Laser beam shaping using liquid crystal spatial light modulator[ J]. Acta
Optica Sinica, 2001, 21(9); 1107~1111
MRIFEHT, B . BRuids . SR & S MOGIR G & BT BOGS R & B )] R4 F 4, 2001, 21(9): 1107~1111
9 Ding Lei, Zhao Runchang, Li Mingzhong et al.. Feasibility study of liquid crystal light valve on beam-shaping[J]. High
Power Laser and Particle Beams, 2005, 17(6) : 849~852
T & R E, b S R FOR A A EDEIE G A T RO R s MARE W AT R LT ] sk 5 AT R, 2005,
17(6) . 849~852
10 Gong Huaping, Lii Zhiwei, Lin Dianyang. Present status of laser beam spatial shaping[J]. Laser & Optoelectron.
Progress, 2005, 42(9): 2~5
RAET, BAEAR. MRBRH. BOUHR A AR MR BRI, sk b b T F 2, 2005, 42(9): 2~5
11 Liu Bohan, Zhang Jian. Dynamical laser beams steering with phase-only spatial light modulator[J]. Chinese J. Lasers,
2006, 33(7): 899~902
XUE RS, Bk f. ZAN LS AR R A S SRR M LT, F B #ot, 2006, 33(7): 899~902
12 Shi Tao, Huang Zigiang, Zhang Cuiyu. Liquid crystal spatial light modulator based on BSO[J]. Chinese J. Lasers, 2009,
36(8): 1999~2003
A W, BT, KRR T BSO BRER s MBI B AR L] P B, 2009, 36(8): 1999~2003
13 Cai Dongmei, Yang Huizhen, Ling Ning ez al.. Diffraction effect of liquid crystal spatial light modulator using for beam
deflection[ J]. Chinese J. Lasers, 2008, 35(4); 491~495
BAME, HED . B T . WA S RGO A e B A S AN LT . o Bk, 2008, 35(4): 491~495
14 John H. Mathews, Kurtis D. Fink. Numerical Methods Using MATLAB (3rd ed. )[ M]. Beijing: Publishing House of
Electronics Industry, 2002

061402-7



