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Near-Field Beam Shaping based on Liquid Crystal Spatial
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Abstract Typical intensity distribution of laser beam is Gaussian profile. To improve the energy efficiency of the
laser systems, it is necessory to convert Gaussian profiles or quasi-Gaussian profiles into uniform profiles. Based on
the energy conservation and constant optical path-length principle, the spatial beam shaping system with aspheric
lenses is analyzed in detail and the phase distribution for the optics is derived. In addition, a quasi-flattop intensity
distribution is realized from the quasi-Gaussian beam by phase only liquid crystal spatial light modulator. The phase
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distribution of the shaped beam is measured by a wavefront sensor.
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Fig. 1 Configuration of a Galilean beam shaping system
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Fig. 2 Configuration of a Keplerian beam shaping
system, showing the path of a typical ray
FEEIR 73 M 6T Keplerian R 4¢ 5K H H i
G3A . S FSE R BT LASE R A G TR A
AR — A RS oA 3 — A ek BT L2 e 7

BRI, 48 AT DA i B 2% K- 2K i 5 (Fermi-Dirac) pf 4
G B RBIE XA EE, fE3CH %I Fermi-
Dirac s/ N H b o8 0, Gaussian o8 80/E by fiy A &
B HA A e

Pi(o) = {1+exp[‘8<1%—1>}}71, (D

Po(a) — exp(_zfz), 2)

A B4 Fermi-Dirac BEAI M X, - % T Fermi-
Dirac pREUHT £ 2 E W B . R, A Fermi-Dirac pR%X
SR LT B B (R — 2 I A 2B 42 wo AT R BTG IR
R A2

2 Y Keplerian Jf BR 18 2 B 8P R 48, K
FHRN B G450 . 5 06517 1 06 2 N3 — T R Bk
B Lroz(r) ] b A ST 237 55 9 1% i — Br iR B
Ja NS i AEBR AR Z(R) ] Ab 5, 5B
J5 1] PR 5 005047 9 HLOG 38 430 A 0 2 BT 2K .
Z WAL e R b B BUFE IR RE RSP E LA R
KA

r R

JP(;(I)IdI = JPF(I)Idl'a 3

AP r A — AR BRI B R A AL E R 5 —1h
AF 35K T B RO O o oy A S A XA T BRI
iR IT A+ AEL I 5 8 2 A T 300 Ay 4R s 1 1Y 3 8 R B
FEAEME— POBUEMR . X R B AR I R R IXKH

R = h(»). 1)
K Kreuzer 55 b 1 7 g1, AR 406 7 12 /K 5
A28 D' A D 3R A5 I R v ) TR R O A

( ; (n—1)d 7?2
() :J (> —1) + } dz.
) [h(x) +I]

R
Z(R) :J

b

, (n—1d 7%
(n 1)+[h7,1(1)+1” dx

(5)
2 =G AN ZCRD G 53] S 265 — T A 55— T {1k 1
%) TR 7R B o S oAy A 3K T A B T 5 B TR T T
(R BB AN 2 BT o m kg T8 D335 5 R 47 55 %6
Galilean JE3KHEHBIL REBEHWEE RIS
iR Keplerian 2 i 2 B 2 ik 20 22 BIAAE T4 (5)
L (o) +2 Mhr ' () + 2Bl rl) — o,

W) — e )

3 MBI AT B S R B 5
Fh L 0 43 1 T A B S A



2034 B %

ES i1 30 &

SO HR A0 A T A (3D () RAF B A GG A E
I 0 J 6 RO B 22 JB) 4 6 0L G 2R o 2 A A T I Bk
A7 325 B8 A4 B S ol ] LA 5 (5) ST 5545 A Bk 1 B
B 1 T 5 0 IR G FR L 0 T AT DL Ak Sk A 7
I3 .
3.1 HESHITE

FELLN B 2 B s 45 6 S2 0 25 0 R S B 7 5K A
F RO ALY . CCD HIMLR 4 1 A 5 6 Ok o
A 3 Fimw.

—Input Beam
Fitting Line |

S O ¢
>

Relative intensity

4 2 0 2 4
Position /mm
L3 A v 0 O ik 4 A1 AT BT B FL IR B T
Fig. 3 Cross section of the quasi-Gaussian beam

and its gray-scale image (inset)
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Fig. 4 Phase distribution of the first aspheric lens of

Galilean beam shaping optics
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Fig. 5 Cross section of intensity distribution after the
Gaussian-to-Fermi-Dirac optics and its gray-scale
image (inset)
3.2 ZHMR
BT UL B EIE 3 AT, A R 1040 nm G EF
JEAERGIR, SEROGEE AT SR a1 6 fr .t G ER
Jeas AR ARG, Ay WO B AR AL B S
(5] ' ] Al g+ AH AL A AR 8 0 T A% SR 2 S A . A
Wl AVT A&l 4 7= 18 Dolphin F-145B #Y CCD #H
ML, 1392 pixel X 1040 pixel . ZE K/NH 6. 45 pm X
6.45 pm, BMERALEN 12 bit, WK &= G
H s M EE BNS A E 47 1) 512 pixel X512 pixel
2 AR AL R R 2 ) O A ) g, AR 7. 68 mm X
7.68 mm, AR K K/P15 pmX15 pm,
JCEFHOLA S YR (Y WS WG o A 3
iR IR AR S L, B B — & Ryt R O
SRV 7 ] O VR 8 R RS RO A% i — R



74 TG . TR S )6 I ) s B WOEA0E % Y 2035

205 AR R 20 R A E A AE AL S A R D AR R
AR ML X BRI o P SR I R S e R AR A A 4 A
P H A5 I OKO 24 Rl BY 127 BT FY W 4 2 % AT
EIRE . SEH B e TR IR TR BT LI B A X
TV J5 ST B RS 43 A HEAT M

camera

wavefront sensor

|: splitter

lens

fiber laser Z_:‘ : g

Kl 6 S RE Se R 1A
Fig. 6 Experimental setup for laser beam shaping
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and its gray-scale image (inset)
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