AO fizeni disperze ultrakratkych optickych impulst

acousto-optic programmable dispersive filter (AOPDF)
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Acousto-optic dispersion control of ultrashort optical pulses

(“Dazzler” fundamentals)
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Optical scheme of light

dispersive delay line:

1. incoming beam;
diffracted beam;
non-diffracted beam;
TeO2 crystal;

input optical facet;
output facet;
transducer;

acoustic absorber.
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Nejcastéji vyuzivany fyzikalni princip: (kvazi)kolinearni akustoopticka interakce

Zakladni aproximace elementarniho odvozeni:

1. dostatecné silna ¢asové proménna akusticka vina
2. priblizeni nezeslabené dopadajici optické viny

3. (rychlost Sifeni akustické viny zanedbatelné mal3)

Optické zareni:
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E(z,t) = eifai(z,w)e’mdw + edfad(z,w)e’mdw, e -e;, =0.
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a,je komplexni amplituda dopadajiciho zafeni,
a, difraktovaného zafeni, polarizace obou vin jsou ortogonalni.

Akusticka vina (buzena elektrickym signalem obecného tvaru)
zpUsobuje modulaci tenzoru permitivity:

Ae ~ Ag(z)ea )

Doba prichodu optického signalu vzorkem je mnohem kratsi neZ perioda
akustické viny, proto lze pfiblizné zanedbat pohyb akustické viny.

Komplexni amplitudy optickych vin jsou spolu svazany soustavou vazanych rovnic

ko iK
v klzw)~ —re - Aeg(z)- e e 227 —
da,(zw) _ ik (w)a, (z,w) + M (2w) 4 i
((iz ) w Ae PiK (2)z
da,(z,w ) ) = TRgL
ddiz ~ ik, (w)ay, (z,w) + ir(z,w)a; (z,w). 4c
Zanedbame-li zpétny vliv difraktované viny na dopadajici vinu, ziskame
a;(z,w) ~ ai(O,w)exp[iki(w)z};
Polozme
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Spektrum difraktovaného signalu na vystupu z akustooptického prvku lze tedy
priblizné vyjadrit jako soucin spektra signalu na vstupu a prenosové funkce:

a,(L,w) ~ H(w)a,(0,0),

H(w) ~ ifﬁ(z7w)exp[i(ki(w)z + ky(w)(L - z))]dz
0 t t

Dosadime vyraz pro Ae(z) : disperze  disperze
dopadajici viny difraktované viny

H(w) ~ i‘%exp(ikd(w)L)
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vyznamny piispévek pouze pokud
Ey(w)—ky(w)+ K, (2)=0
Dopadajici svazek
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Dazzlers (ar AOPDF) praducts are turn-key ultrafast pulse shaping systems,
performing simultaneous and independent spectral phase and amplitude
programming of ultrafast laser pulses.

Ultrafast pulse shaper

With aver 500 systems installed warldwide, the Dazzler is the reference tool for
your pulse shaping applications.

Ale pozor: neni Dazzler jako Dazzler...!

Dazzler (weapon
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Weapon

A dazzler is a non-lethal weapon which uses intense directed radiation to
temporarily disable its target with flash blindness. Targets can include
sensors or human vision. Initially developed for military use, non-military

products are becoming available for use in law enforcement and security.
Wikipedia




