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All Colors of Physics

Experimental
Dermatology

Newsroom

Science

Physics in medicine - Article of Wigner RCP scientists have been displayed
on the cover page of a main medical journal
08/02/2014

Scientific resulis obtained by scientists of Wigner RCFP have been displayed on the cover page of
the August issue of Experimental Dermatology. the monthly, medical, international journal.
Authors of the related scientific paper being published in the same issue are Ddra Haluszka,
Amila Kolonics and Rdbert Szipdics, researchers at the Wigner RCP. Their scientific paper is a

[
good example of how... more view h

Applied and Nonlinear Optics
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Physics Letters A 168 (1992) 447-450 FHYSICS LETTERS
Morth-Holland S A

Proposal for attosecond light pulse generation using laser induced
multiple-harmonic conversion processes in rare gases

Gy. Farkas and Cs. T6th
Research Institute for Solid State Physics, Central Research Institute for Physics, P.Q. Box 49, H-1525 Budapest, Hungary

Received 11 June 1992, accepted for publication 13 July 1992
Communicated by V.M. Agranovich

A new principle of attosecond light pulse generation is suggested. The method is based on a Fourier synthesis of laser induced
multiple harmonics, which all are oscillating with the same fixed phase as predicted and observed recently in rare gases. According
10 our calculation using published experimental data, the production of a regular sequence of ~ 30-70 as duration light pulses is
expecied to be realizable.
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Fig. 1. The electric field strength E{r) {a) and the square of the
electric field strength E2(¢) (b) of the light beam, in which high
harmonic modes are coherently summarized from the 5th up to
the 21st harmonic component. The results are plotted for two full
oscillation periods (27T) of the basic harmonic component wy of
1he Nd laser beam { 7'=3.53 fs).
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Table 1

Resulting pulse durations and pulse height increase ratios afier
the Fourier synthesis of high harmonic components of the pla-
teau region for various noble gases. The first (n,) and the last

{n.) component of the plateau region are given

(ias n, #n. tfromE(r) tfrom E*(¢) Increase
{as) (as) ratio
(L E2/E;
XENON 5 21 9 12 &1
krypton § 25 Th 56 169
argon T 29 74 52 180
neon 13 53 38 28 441
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Fig.. 1. Theoretical refractive-index profile
high-reflectivity TiO—Si0; multilayer coating designed

specifically for broadband GDD control in femtosecond
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Fig. 3. Computed group delay as a function of wave-
length (solid curve) together with experimental data
(squares) for the multilayer design of Fig. 1. Note that
the absolute delay could not be measured; therefore a
wavelength-independent constant delay was added to the
measured relative data.
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Spectrally resolved white-light interferometer for
group-delay measurement of dielectric mirrors. L;, Ls.
achromatic lenses; 3,, 3s, slits; Mg, sample mirror; Mg,
reference mirror; G, transmission grating.
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Fig. 4. Measured group-delay functions obtained by
computer processing of the images shown in Fig. 3 (every
fifth point is plotted). The curves correspond to a single
reflection. Inset: four-reflection arrangement used for
measuring curves b—d.
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Fig. 1. Schematic of the MDC Ti:sapphire (Ti:S) ring o= -
. ; 650 700 750 800 850 900 950
laser. The pump beam is focused with a 40-mm lens Wovelangih ()
onto the Ti:S erystal. M1, M3, M4, chirped mirrors; M2 . .
. . . . > * L J ? Fig. 2. (a) Single-scan FRAC trace of the output of the
chirped dichroic mirror. The radius of curvature of M1 MDC Ti:sapphire laser. (b) Spectrum of the mode-locked
: laser measured through a pinhole positioned at (curve b)
and M2 is 50 mm. the center of the beam and (curves a and ¢) the half-

intensity-maximum points in the horizontal plane. In the
vertical plane no spatial chirp was observed.
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Fig. 1. Schematic diagram of the correlator used to the
measure A. To balance dispersion in the correlator arms

=0
Fig 2. Principle of the measurement of Ay, E,(f) and

precisely, we evacuate a delay section equal to the resonator E,.1(t) describe successive pulses from the laser. Ay —
" " " 2k can be determined from the position of the fringe peaks
round-trip length in the long arm, a compensation plate on the envelope of G(7).

(CP) 1= used to introduce the same amount of fused silica

into the short arm as the tube windows introduce into We thank R. Szipécs and K. Ferencz (Research

the long arm, and pulse splitting and recombination are Institute for Solid State Physics, Budapest, Hungary)
: : . . . . for providing the special dispersive mirrors used in
1mple1r:nenilzed by identical hrna_dba:nd dielectric coatings on the Ti:sapphire laser. This research was supported
opposite sides of the beam splitter. PMT, photomultiplier by Fonds zur Forderung der wissenschaftlichen
. - Forschung grants P-09710 and P-10409, and by
t'UbE" EBD’ ﬁ -barium borate. Osterreichische Nationalbank grants 5335 and 5124.
H) L), = ) 1) 1;7:61;21 91::2<
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Ultrabroadband chirped mirrors for femtosecond lasers

E. J. Mayer, ]. Mabius, A. Euteneuer, and W. W. Riihle

Department of Physics, Philipps University, Renthof 5, D-35032 Marburg, Germany

R. Szipdcs

RE&D Lézer-Optika Bt., P.O. Box 622, H-1339 Budapest, Hungary

Received November 25, 1996

We report on the performance of widely tunable femtosecond and continnous-wave Ti:sapphire lasers that
use a newly developed ultrabroadband mirror set. The mirrors exhibit high reflectivity (R > 99%) and
smooth variation of group delay versus frequency over a wavelength range from 660 to 1060 nm. Mode-locked
operation with pulse durations of 85 fs was achieved from 693 to 978 nm with only one set of ultrabroadband
mirrors. © 1997 Optical Society of America
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Optics in 1997

Ultrafast Technology

ULTRAFAST TECHNOLOGY

A Compact All-Solid-State Sub-5-fsec Laser

Andrius Baltuska and Maxim 5. Pshenichnikov, Ultrafast Laser
and Spectroscopy Laboratory, Dept. of Chemistry, Univ. of
Groningen, Groningen, The MNetherlands; Robert Szipdcs.
Research Institute for Solid State Physics, Budapest, Hungary:
and Douwe A. Wiersma, Ultrafast Laser and Spectroscopy Lab-
oratory, Dept. of Chemistry, Univ. of Groningen, Groningen, The
MNetherlands.

Rcccnl developments in solid-state lasers,' chirp-
mirror [cchlmlugy,: and methods of pulse charac-
terization® made it possible to design an all-solid-state
laser that delivers sub-5-fsec pulses at a 1-MHz repeti-
tion rate.! Such extremely short light pulses at a high

48 Optics & Photonics News f December
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Baltudka Figure 1. (a) Interferometric autocorrelation (circles are
experimental points, and the solid line is the fit), (b) Retrieved

intensity profile (filled contour) and phase {(dashed line), (¢) Mea-
sured spectrum of compressed pulse (filied contour) and retrieved

spectral phase (dashed line)
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Compression of high-energy laser pulses below 5 fs

M. Nisoli, S. De Silvestri, and 0. Svelto

Centro di Elettronica Quantistica e Strumentazione Elettronica— Consiglio Nazionale delle Ricerche, Dipartimento di Fisica,
Politecnico, Piazza L. da Vinci 32, 20133 Milano, Italy

R. Szipocs and K. Ferencz

Szildrdtestfizikai Kutatdintézet, Pf. 49, H-1525 Budapest, Hungary

Ch. Spielmann, S. Sartania, and F. Krausz

Abteilung Quantenelektronik und Lasertechnik, Technische Universitdt Wien, Gusshausstrasse 27, A-1040 Wien, Austria

Received October 25, 1996

High-energy 20-fs pulses generated by a Tisapphire laser system were spectrally broadened to more than
250 nm by self-phase modulation in a hollow fiber filled with noble gases and subsequently compressed in
a broadband high-throughput dispersive system. Pulses as short as 4.5 fs with energy up to 20-up.J were
obtained with krypton, while pulses as short as 5 fs with energy up to 70 wJ were obtained with argon. These
pulses are, to our knowledge, the shortest generated to date at multigigawatt peak powers. © 1997 Optical

Society of America
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Fig. 2. (a) Spectral broadening in krypton at p = 2.1 bars
and Py, = 2GW. A low-intensity pedestal (—1% of the
peak) extends below 600 nm. (b) Measured (solid curve)
and calculated (crosses) autocorrelation trace; an evalua-
tion of the pulse duration (FWHM) is also given.
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Main parameters:
Pulse energy 0.5mJ

Spot size 10 um (FWHM)
Pulse duration 35fs (FWHM)
Rep. Rate 1 kHz
Intensity 125 Jlem?
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Pulsewidth 1 (ps)
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Experiments with: 1. propagating surface plasmons on thin metal films:
dielectric

IYYYYYYYVYYYVY)

€6 ¢ 6 ¢ ¢ ¢ e e

Irvine, Dombi et al., Phys. Rev. Lett (2006)
Dombi et al. Opt. Express 18, 24206 (2010).

metal

2. metal (typically non-plasmonic) nanotips
Krager et al., Nature 475, 78 (2011),

Herink et al., Nature 483, 190 (2012),

Park et al., PRL 109, 244803 (2012).

3. plasmonic nanoparticles in

strong fields
Dombietal., Nano Lett. 13, 674 (2013),
Sci. Rep., accepted for publicatio n (2014).
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fs pulses (Ti:S)

Electron spectra controlled with
plasmonic resonance

Dombi et al., Nano Lett. 13, 674 (2013).
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