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BB HEER S FH KM RAR o, MT WAL
WK HI AR A

— arctan

A ()
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(d)

B @EESTFaEEasTERNT R RBEE
e M = B PR AR
(a) BBAEW ST kAR O THESE; (b) BIER
HVEREEAN oo 0 )W PHEE: () BYBR
WEHPHIEEAN o(oF0 ) FHEE,; (d) #(a)f
B R R, FEEAH 1o £BBMER
A 0.5mm BREFEIE; (e) B (b) BLEEEH ™ £ R BE
EHW, TEIEEEM 1 m &b, 0 REREEN, +1 K1
SRR RN ERRKAN 0. 5mm; (DB ()AL
W AR E R, EERCH 1m e, 05EE
HEE, +1 RMHEEMEPEERMERRLH I mm

YA BELERN, HTHHRIEZWE 1(b)FIRH
—HrEASME SRS, (DR PH rexp (10)
el rmexp (im8), (m =2, 3, 4...), WA[{FF]
B LA, WA 1(c) A m =2 BIBIEI S T
- R W ate o 0 B 1 = S G A= £ie 3

it B & B kG aEhel, wiifE A REY
s, RECQRAHATENRFER & L™
CHER T WA, FIAEALRE BT 1R e 5 e E R
b, XEREIRT rE A M. Rk
A AR, MERAREDP SR,
Heckenberg%?ﬁiﬁTﬁﬁﬁ?ﬁB'”- i, SfF#E
SWIBE T RER LR AR R T R

T 2mmX2mm, BELH 13 %&/mm 80756
SIS F A =0.63 um 1 He-Ne BOGES BT ECH L,
WHREEZZHN 1 mm, EE;“tHﬂ?’J 1 m A8 E B A S
WO AT ST &, SERge s R E 1 FrR.

1.2 FIHWHEEERE R ERRERE 3R

Vinas 53 H T — PR HHT & B 4 B
PSRN H TR, EREERE LA AITEYR
HHHE—MBEA « MR R, K5k
—ROCHGET R AR 2 B, BT
R EEXSGMAEE TS T —RBERSPFEIHLE.
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Bi, Gahagan %2 AR T X F RIEE T
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OB BN EEEREALU L 16 um #9377, T
TR A B R 1 am AR, T OE KL
T— BN, "G =R
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AR &S B R (LCD) AR EI T H 2 BB
it M AR R, FRLE LCD M Fourier 2 #t
P bR R RS £ ERE, H— Gauss
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AR 3K R L EEENTRAES LHEE R
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i, tREE-ENB T B RELFE
H. BOLH SMBOCMEE . #OLmENI R S
BT SI A Y M E K S5 WS RED
FHEEET KN HER.

2 % X ®W

1 XEEE, F. OBRELEG™E. B, 2000, 29(4): 220
EfE, % PRI PEEE. SR, 1998, 18
(10): 1467

(i8]

3 Heckenberg N R, et al. Laser beams with phase singularities. Opt
Quantum Electron, 1992, 24: 951

4 Heckenberg N R, et al. Generation of optical phase singularities by
computer-generated holograms. Opt Lett, 1992, 17(3): 221

5 Basistiy I V, et al. Optics of light beamns with screw dislocations.
Opt Commun, 1993, 103(5, 6): 422

6 Sacks Z S, et al. Holographic formation of optical-vortex filaments.
J Opt Soc Am B, 1998, 15(8): 2226

7 Jaroszewicz Z, et al. Zone plates performing generalized Hankel
transforms and their metrological applications. Opt Commun, 1993,
102(5, 6):.391

8 Vinas S B, et al. Zone plates with black focal spots. Appl Opt,
1992, 31(2): 192

9 Arlt J, et al. The production of multiringed Laguerre-Gaussian
modes by computer-generated holograms. J Mod Opt, 1998, 45
(6): 1231

10 Paterson C, et al. Higher-order Bessel waves produced by axicon-
type computer-generated holograms. Opt Commun, 1996, 124(1,
2): 121

11 Beijersbcrgen M W, et al. Aatigmatic laser mode converters and
transfer of orbital angular momentum. Opt Commun, 1993, 96(1-
3): 123

12 He H, et al. Optical particle trapping with higher-order doughnut
beams produced using high efficiency computer generated holo-
grams. ] Mod Opt, 1995, 42(1): 217

13 Ashkin A. Trapping of atoms by resonance radiation pressure. Phys
Rev Lett, 1978, 40(12): 729

14 Ashkin A, et al. Observation of a single-beam gradient force optical
trap for dielectric particles. Opt Lett, 1986, 11(5); 288

15 He H, et al. Direct observation of transfer of angular momentum to
absorptive particles {from a laser beam with a phase singularity. Phys
Rev Lett, 1995, 75(5). 826

16 Simpson N B, et al. Optical tweezers and optical spanners with La-



ABAFAA Fios H28 2003527 s

17

18

19

20

21

22

23

24

25

26

27

guerre-Gaussian modes. ] Mod Opt, 1996, 43(12). 2485
Simpson N B, et al. Mechanical equivalence of spin and orbital angu-
lar momentum of light : An optical spanner. Opt Lett, 1997, 22
(1): 52

Simpson N B, et al. Optical tweezers with increased axial trapping
efficiency. J Mod Opt, 1998, 45(9):. 1943

O’Neil AT, etal. Axial and lateral trapping efficiency of Laguerre-
Gaussian modes in inverter optical tweezers. Opt Commun, 2001,
193(1-6): 45

Gahagan K T, et al. Optical vortex trapping of particles. Opt Lett,
1996, 21(11): 827

Gahagan K T, et al. Trapping of low-index microparticles in an op-
tical votex. J Opt Soc Am B, 1998, 15(2): 524

Gahagan K T, et al. Simultaneous trapping of low-index and high-
index microparticles observed with an optical-vortex trap. J Opt Soc
Am B, 1999, 16(4). 533

Reicherter M, et al. Optical particle trapping with computer-gener-
ated holograms written on a liquid-crystal display. Opt Lett, 1999,
24(9): 608

Yin ] P, et al. Atom guiding and cooling in a dark hollow laser
beam. Phys Rev A, 1998, 58(1): 509

Xu X Y, etal. Guiding cold atoms in a hollow laser beam. Phys Rev
A, 1999, 60(6): 4796

Yin J P, et al. Evanescent light-wave atomic funnel: A tandem hol-
low-fiber, hollow-beam approach. Phys Rev A, 1998, 57(3): 1957

Kuga T, et al. Novel optical trap of atoms with a doughnut beam.

28

29

30

31

32

33

34

35

36

37

38

39

Phys Rev Lett, 1997, 78(25): 4713

Ovchinikov Y B, et al. Surface trap for Cs atoms based on Evanes-
cent-wave cooling. Phys Rev Lett, 1997, 79(12). 2225

Balykin V I, et al. The possibility of deep laser focusing of an atomic
beam into the Afregion. Opt Commun, 1987, 64(2): 151

Yin J P, et al. Doughnut-beam-induced Sisyphus cooling in atomic
guiding and collimation. J Opt Soc Am B, 1998, 15(8). 2235

Yin J P, et al. Gravito-optical trap for cold atoms with doughnut-
hollow-beam cooling. Phys Lett A, 1998, 248(5-6): 309

Yin ] P, et al. Improved intensity-gradient cooling of alkali atoms in
pyramidal-hollow-beam gravito-optical trap. Phys Lett A, 2001,
288(1): 9

Yin J P, et al. Dark-hollow-beam gravito-optical atom trap above an
apex of a hollow optical fibre. Opt Commun, 1998, 152(4-6). 421
Yin J P, et al. Possibility of an optically trapped Bose-Einstein con-
densation. Chin Phys Lett, 1999, 16(5): 350

EET, & NS EE FFBE-BE IR 5 6
. MEER, 2001, 50(4): 660

Arlt J, et al. Optical dipole traps and atomic waveguides based on
Bessel light beams. Phys Rev A, 2001, 63(6): 063602-1
Truscott A G, et al. Optically written waveguide in an atomic va-
por. Phys Rev Lett, 1999, 82(7): 1438

Andersen J A, et al. Light guiding light: Nonlinear refraction in ru-
bidium vapor. Phys Rev A, 2001, 63(2): 023820-1

Pasterson C, et al. Helicon waves: Propagation-invariant waves in a

rotating coordinate system. Opt Commun, 1996, 124(1-2): 131



