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Fractals discovered in laser modes
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Kaleidoscope laser emits
modes of fractal patterns

By Oliver Graydon, QE-14,
Manchestar

Fractals, the beautiful mathemat
ical patrerns that desceibe the
shape ol anowlokes, leaves and
eoastlines, hove been found in the
micles ol o laser,

An Anglo-Duleh research team
maide the discovery wlilli nviest]-
gitting the nokse behaviour ol an
unstnble resomator, 1 fownd that
[troduchng geametrienlly shiped
npertires inlo the covity gener
ntes transverse modes ol psion-
ishing complesiiy and beauly.

“These are the Nrst natural
fravtals lound In laser physios.”
Geoll New of Imperial College.
London, told delegates ot the
fourteenth Quantum BElectronics
and Photonles Conference {(QE-
4 in Manchaster last month
"Thes mode proflles are very beau-
il and when magnified they
show sell-shmilariiy”

I'his sell-similurity is the signm
ture ol fractal patterns, which
wiere discovered by Benoll Mio-
detbret In the 1980s. The pal-
terns arg unusual becpuse they

keep thetr complex structure

Fractal power: under vepaated magnification, this laser mode in a resonator retains
the same underying structure. This is the signature of 5 fractal pattern.

nder cepesled  magoilication.
Thew are also in stark contrast to
the wsual TEM., mode of o laser,
which is a-circular beam with a
{inussian intensity profile.

Mew and his | niversity of Sal
ford colleague Griham MeDonuld
have been modelling the lnser's
unuswal modes. Meanwhile, Han
Woerdman and Gerwin kurman
ul the University of Lelden have
conducied lub experinienis,

The subject of their-stady s o
high-grin HeXe luser conlaining
un Iris diaphragm, the sige o
shape of which can be precisely
controlled, "We've teied wll kinds

ol aperture shapes. such as clr
cles squares. trisngles wnd hexu-
pong, " explaimed Mew: Ench shape
gernerales a diffecent Tamily ol
fructo] modes (see front cover),
The optical physics responsible
lor the fractil modes [s about o
he published. "Ouantum noise
Jeaks Indo the
wee o gets trapped.” sald News
Fhe resenrchers have degided
to call their novel resonator h
“kaleldoscope” laser becouse its

FesanHior &N

Beautilul modes rembond thieer o
the Images thal are gencrated by
{he kaleidoscope toy, inventad by
Dawid Brewsterin 1816,



