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Optinia1 stukuriai
Helmholco (Helmholtz) lygtis:

Ad+k*A=0

k- banginis skaicius.

1974m. J. F. Nye, M. V. Berry, Dislocations in wave trains,
Proc. R. Soc. London A:

A(r,0,z,0)~r" exp(imo +ikz —iot)

m - topologinis kriivis

Singuliarumas:

A=0
r=0 -» fazé neapibrézta




Bangos frontas-vienodos fazés pavirsius ] ¥
et sl ) \\ %
me + kz — ot = const + 2m
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http://www.physics.gla.ac.uk/Optics/p
rojects/AM/VisserPhysics World.pdf

http://www.physics.gla.ac.uk/Optics/projects/AM/



1989m. - P. Coullet, L. Gil, F. Rocca, Optical vortices, Opt. Commun.

L. Gil, K. Emilsson, G.-L. Oppo, Phys.
Rev. A (1992)

Re(E) E]°






Lagero-Gauso modos

Lagero-Gauso moda A=LG®_:

m=0 m=1

Intensyvumas: |A|?









L. Allen et al., Orbital angular momentum of light and
transformation of Laguerre-Gaussian modes, Phys. Rev. A, (1992).

[rase tiesiSkai poliarizuotos Sviesos
vektorin] potenciala
A=Xu(x,y,z)exp(-ikz),

kur u- LG _=a(r)exp(img)

http://antw. gsfc.nasa.gov/apod/
ap031119.html




R. A. Beth (1936) - L. Allen et al. (1992) -
apskrimiskai poliarizuota §viesa  pasiule eksperimenta:

(a) (b)




N. B. Simpson, K. Dholakia, L. Allen and M. J. Padgett, Opt.

Lett. (1997).




Tribange saveika

A. Berzanskis et al.,Conversion of topological charge of optical
vortices 1n a parametric frequency converter, Opt. Commun.,

(1997).

Suminio dazZnio generacija Parametrinis stiprinimas

a— th) a— X(2)




K. Dholakia, N. B. Simpson, M. J. Padgett et al.,Conversion of
topological charge of optical vortices in a parametric frequency
converter, Opt. Commun., (1997).

Antros harmonikos generacija

o~ 2 20

n 2m

Eksperimentas: o —— o

A=1064nm A=532nm
LG m=1 LGY, 2m=2



J. Arlt, K. Dholakia, L. Allen, and M. J. Padgett, Parametric
down-conversion for light beams possessing orbital angular
momentum, Phys. Rev. A (1999).

Parametrine sviesos generacija
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Eksperimentas: A=532nm A=1064nm

LGY, m=1 o
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Parametrinis stiprinimas
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Plokscios bangos
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Parametrinée generacija: kvantmechaninis aprasymas

Skaiciaus operatorius: N=a*a

<n;, ()>#0, net kai <n; , (0)>=0



A. Mair, A. Vaziri, G. Wiehs, A. Zeilinger, Entanglement of the

orbital angular momentum states of photons, Nature (London)
(2001).

Parametriné generacija: pavieniy fotony LG’ mody
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A. Mair, A. Vaziri, G. Wiehs, A. Zeilinger, Entanglement of the
orbital angular momentum states of photons, Nature (London)

(2001).

Parametriné generacija: pavieniy fotony LG’ mody
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Normallzed Colncldences

[..=1,+l, pvz.:. 1=2+(-1)

JudsoKkiomomentas PSG kol
Klaskiiv g sbina LG modgswperosicia.




J. Durnin, Exact solutions for nondifracting beams. The scalar
theory. JOSA A., (1987):

A(r,0)=J, (Br)exp(im p)exp(-r/d*)

Intensyvumo skirstinys:

m=0 m=1




K. Volke-Sepulveda et al., Orbital angular momentum of a high-
order Bessel light beam, Journal of Optics B, (2002):
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Parametriné Sviesos generacija kaupinant
Beselio-Gauso moda

Parametrinis sviesos stiprinimas: skersinio fazinio
sinchronizmo integralas:

L, = | XEXP(=27 1 €)J,, (pX),,, (42}, ., (x)dlx |
0

Topologinio kritvio tvermeés desnis: m,= m,+m,

Jei kaupinimo bangos m,=1, tai kuri pora m,, m, bus
efektyviausiai stiprinama???




Kaupinimas: m,= |
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m;=1, m,=0 m;=2, m,=-1

Stiprinimas efektyviausias, kai m,=m;, m,=0 arba m,=0, m,=m;!




Salutinés bangos stiprinimas, kai kaupinama m,=1 eilés
Beselio-Gauso moda: spektrai

m;=0, m,=1 m,=1, m,=0 m;=2, m,=-1
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