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Fig. 1 Cross section intensity by simulation of the Bessel beam generated by green LED in different position

(a) =70 mm (b) 2=110 mm
2 £ LED =4 (1 Bessel St g TEAN 7] i B 1% 92 56 't 7 A i &1

Fig. 2 Cross section intensity by experiment of the Bessel beam generated by green LED in different position
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Fig.3 Schenmatic diagram of an external-cavity laser
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Fig.4 Patterns of intensity distribution in the cross section of a Bessel beam

at various distances from the broad-stripe external-cavity laser
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Fig. 5 Simplified schematic of the c-DBR laser and the intensity distribution near the focal point
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cavity surface emitting laser for generation of bessel beam

EP-VECSELs A 1 AN G0t AME AT LA i i ol A A5 00 4 PRI & i i 49 56 /T LA T] ek 47
A AR A DR B FEE S AU L EP-VECSELs Je il 2 @ 5 /N T 0. 2 nmu fETE AR FLA
L4 AW AE 102037 55 38 5 B (4 it D3] LUK 3 550 mW. 72 BE g il 4 120 mm Kb AS [R) 4 i 1) %
N Bessel YOG L A 8 iR,

M8 AT LA B - Bifi 3 AR A9 54 T Bessel S A4 06 o5 BEAS W7 T B X0 T 2 g S B2
Bt S DA BAZ LS R RS Bessel JEHU™ A 2 WL {HE . 1] DL | EP-VECSELs = A I RIXF| L H Z
ﬁﬁf?%ﬂﬁkﬁﬁjﬁJrILF?KHT WRIRAFAE TCAT B FEPE Y Bessel St X & H AT AR BOL 4577 4 Bessel
JEH T RE 5 B AY f 25

(a) P=3 mW (b) P=40 mW (c) P=288 mW
B 8 JCAT ST EE B AE 120 mm Kb AN R4 H 2 T Bessel 91 5 1 i &

Fig. 8 Intensity distribution of the cross section at distance 120 mm with different output power

it

9]
1}

2kt LED. % %5 7F c-DBR £ S RBOLAR Al EP-VECSELs £ S 4OGIRTE ™ £ Bessel JER Y id 2
o3 2R T AN [ B9 T 325 R £ v D6 U0 23 R0 AR . 5 2 TR 2EOG IR B BT R R T AR



%3 EE, e 2R UOBTR A TEAT S Bessel St Y TF 5 e 279

Bessel J¥ oY 5T 5. 33 S8 AF 580 AR 52 5 2 4O I 7 24E Bessel JEH IO i 2 A 45

0 3k % b B ) A T 0 A A A xR A Bessel Y IR 52 Wi 1 B H BF 9 IESE T A8 A AH R AE R
4 Bessel G FE i A4 T R IAE . 5 ZH02E ARG 4 Bessel S 5L 5 (4% L . 7] P & B
& 1 DGR Y A (AR TP AT LB 2 M 4 5 7 2 19 Bessel DG G BT . 480 LED., 98 408 i & SO
i T VS T A SO A AR S DG R 7 A Bessel S A 58 X5 il T Bessel St e i 1775 15 T R 1)) 2
TERAE AR BEAROG A R I A B S B RGP R 2 L

S E 3k

[1] DURNIN J. Exact solutions for nondiffracting beams[ J]. Journal of the Optical Society of Amercia A,1987,4(4):
651-654.

[2] CHAVEZ-CERDA S,NEW G H C. Evolution of focused Hankel waves and Bessel beams[ ] ]. Optics Communica-
tions,2000,181(4/5/6) :369-377.

(3] kw2, Sk, A 4E% . 55, mib D28 /R-m ot B @RI P EARE G W J1% K30 ,2011,41
(10):1131-1137.

[4] FAHRBACH F O,SIMON P,ROHRBACH A. Microscopy with self-reconstructing beams[ J |. Nature Photonics,

2010,4(11):780-785.

[5] ZENG Xia-hui, WU Feng-tie. The analytical description and experiments of the optical bottle generated by an axicon

and a lens[J]. Journal of Modern Optics,2008,55(18/19/20) :3071-3081.

(6] AW, R, KATZ, 4. A BURJR 25 O 6 7™ Az WOB 7 76 BORL A7 AR LT ). #3442, 2012,61(9) :094201.

[7] GRIER D G. A revolution in optical manipulation[ ] ]. Nature,2003,424(6950) :810-816.

[8] SUMMERS M D.REID J P, MCGLOIN D, Optical guiding of acrosol dropletsJ]. Optics Express, 2006, 14(14) ;

6373-6380.
[9] ARLT J,GARCES-CHAVEZ V,SIBBETT W,et al. Optical micromanipulation using a Bessel light beam[]]. Optics
Communication,2001,197(4/5/6) :239-245.

[10] GARCES-CHAVEZ V,MCGLOIN D,PADGETT M J,et al. Observation of the transfer of the local angular mo-
mentum density of a multiringed light beam to an optically trapped particle[ J ]. Physical Review Letters,2003,91
(9):093602.

[11] PLANCHON T A,LIANG G,MILKIE D E,et al. Rapid three-dimensional isotropic imaging of living cells using
Bessel beam plane illumination[ J]. Nature Methods,2011,8(5) ;:417-423.

[12] KELLER P J,SCHMIDT A D,SANTELLA A, et al. Fast, high-contrast imaging of animal development with
scanned light sheet-based structured-illumination microscopy[ J]. Nature Methods,2010,7(8) :637-642.

[13] NIGGL L, MAIER M. Efficient conical emission of stimulated Raman stokes light generated by a Bessel pump
beam[ ] ]. Optics Letters,1997,22(12):910-912.

[14] KLEWITZ S, LEIDERER P, HERMINGHAUS S, et al. Tunable stimulated Raman scattering by pumping with
Bessel beams[J]. Optics Letters,1996,21(4) :248-250.

[15] DURNIN J,MICELI J J,EBERLY J H. Diffraction-free beams[ ] ]. Physical Review Letters,1987,58(15):1499-
1501.

[16] TURUNEN J,VASARA A,FRIBERG A T. Holographic generation of diffraction-free beams[J]. Applied Optics,
1988,27(19) :3959-3962.

[17] VASARA A,TURUNE J,FRIBERG A T. Realization of general nondiffracting beams with computer-generated
holograms[ J]. Journal of the Optical Society of Amercia A,1989,6(11):1748-1757.

[18] GUTIERREZ-VEGA C J, RODRIGUEZ- MASEGOSA R,CHAVEZ-CERDA S. Bessel-Gauss resonator with
spherical output mirror; Geometrical-and wave-optics analysis[ J]. Journal of the Optical Society of Amercia A,
2003,20(11):2113-2122.

(191 R4 TLHOG . XM . 55 Sk 4 7= A TTAT 96 o B LR PR JL 62 B () . W 32 42, 2009, 58 (5) : 3125-
3129.

[20] Lﬂaiﬂﬂ SR B B, JEFR I £ 2 2 H HAR U AR I AL T A S DSRS0 T. My AR , 2010,59(9) :6213-6218.

[21] VAP RIEYIKATZ 5. BOGT A Bessel JER IR 5550 [J]. 6% %4 .2012,32(7):0726001.



280

R R (A R B 2E O 2013 4F

[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]

SOKOLOVSKII G S,DUDELEV V V,LOSEV S N,et al. Generation of propagation-invariant light beams from
semiconductor light sources[J]. Technical Physics Letters,2008,34(12):1075-1078.

JE AP X b FRIE B L AL ARAR TR U™ AR T SO R B BE R OT S LT ], R4 R 24l . A AR B2 . 2012,33(2)
138-142.

VINOKUROV D A,ZORINA S A,KAPITONOV V A, et al. High-power laser diodes based on asymmetric sepa-
rate-confinement heterostructures[ J |. Semiconductors,2005,39(3) :370-373.

FISCHER P,BROWN C T A,MORRIS J E, et al. White light propagation invariant beams[ J]. Optics Express,
2005,13(17) :6657-666.

FRVA I, RGBS 5. 506 LED AR AT 5 Bessel JGsR LT i ERL%,2012,42(8) :805-811.
SOKOLOVSKII G S,DUDELEV V V,LOSEV S N,et al. Study of non-diffracting light beams from broad-stripe
edge-emitting semiconductor lasers[J]. Technical Physics Letters,2010,36(1):9-12.

VINOKUROV D A,DERYAGIN A G,DUDELEV V V,et al. High-power external-cavity AlGaAs/GaAs/InGaAs
quantum-dimensional heterolasers (A=1. 06 ;m)[J]. Technical Physics Letters,2008,34(3):187-189.
SOKOLOVSKII G S,DUDELEV V V,GADZHIEV I M, et al. Output radiation focusing in curved-grating distrib-
uted bragg reflector laser[ J]]. Technical Physics Letters,2005,31(10) ;:824-826.

BOUCHER Y G,DERYANGIN A G,KUCHINSKII V I, et al. Threshold crossing and specteal properties of a
curved-grating distributed bragg reflector quantum-well laser (¢-DBR)[J]. Semiconductor Science and Technology,
2004,19(8):1010-1014.

SOKOLOVSKII G S,ZOLOTOVSKAYA S A.LOSEV S N,et al. High power Bessel beams from EP-VECSELs
[]]. Proceedings of SPIE,2011,7919(1):79190].

SOKOLOVSKII G S,BUTKUS M,LOSEV S N,et al. Non-diffracting beams from surface-emitting lasers[]]. Pro-
ceedings of SPIE,2012,8242(1):82420T.

Semiconductor Light Source Generating
Non-Diffracting Beseel Beams

WANG Tao', LIU Lan*, WU Feng-tie'

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. Luohe Medical College, Luohe 462002, China)

Abstract: According to the theory analysis and experimental research of the Bessel beam with different degree of tempo-

ral coherence and spatial coherence, we can conclude that spatial coherence plays more important role than that of tempo-

ral coherence on the generation and propagation of Bessel beam. The green light-emitting diodes. broad-stripe edge-emit-

ting semiconductor lasers and vertical-cavity surface-emitting lasers are presented as the light source of generating Bessel

beam.

Compared with former results, we find that the quality of Bessel beam can be significantly enhanced by improving

the spatial coherence of light sources.

Keywords: semiconductor light sources; temporal coherence; spatial coherence; Bessel beam
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