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FASTFAST--DOT: DOT: Compact Ultrafast Laser Sources Compact Ultrafast Laser Sources 
based on Novel Quantumbased on Novel Quantum--Dot StructuresDot Structures
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FASTFAST--DOTDOT
Main targets:Main targets:

Enable widespread bioEnable widespread bio--photonic applicationsphotonic applications
NanosurgeryNanosurgery
Nonlinear microscopyNonlinear microscopy
Optical Coherent TomographyOptical Coherent Tomography
EndoscopeEndoscope

By development of By development of 
Compact Ultrashort  pulsed lasers  Compact Ultrashort  pulsed lasers  
High efficiency and High efficiency and low cost laserslow cost lasers

Based on unique properties of novel Based on unique properties of novel 
nanostructures: Quantum Dotsnanostructures: Quantum Dots
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Lasers in Medical Lasers in Medical 
applicationsapplications

SurgerySurgery
•• Laser scalpelsLaser scalpels
•• NanosurgeryNanosurgery

Spectroscopic techniquesSpectroscopic techniques
•• MultiMulti--photon microscopyphoton microscopy
•• Optical Coherent TomographyOptical Coherent Tomography

Endoscope &Endoscope & interventional interventional 
probes and catheter applicationsprobes and catheter applications
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Laser Laser microdissectionmicrodissection

Presenter�
Presentation Notes�
Laser Microdissection
Laser Microdissection is a tool which allows the isolation of single cells or groups of cells from paraffin samples, cryo samples, smears and cell cultures for molecular biological analysis. It is a well established technology in 
Molecular pathology 
Cell Biology 
Cancer Research  
Forensic Medicine 
Genomics/Proteomics 
Immunology 
Food Research 
Neuroscience 
Prenatal Diagnostics 
Microbiology/virology�
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GFP labeled Neurons in C elegans using TPEF microscopy

EXAMPLES lEXAMPLES l

P. P. LozaLoza--Alvarez ICFOAlvarez ICFO
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EXAMPLES II EXAMPLES II (TPEF+SHG)(TPEF+SHG)

Backwards

Forward

Combined

Body wall muscles (SHG)Body wall muscles (SHG)

GFP labelled neurons (TPEF) GFP labelled neurons (TPEF) 
SHG Imaging of Vulva MusclesSHG Imaging of Vulva Muscles
and body walls and body walls 

C. C. eleganselegans

P. P. LozaLoza--Alvarez ICFOAlvarez ICFO
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BulkBulk Quantum WellQuantum Well Quantum DotQuantum Dot

Density Density 
of statesof states

Schematic Schematic 
morphologymorphology

QuantumQuantum--Dot structuresDot structures
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UltraUltra--broad band QDbroad band QD--structuresstructures

UltrabroadUltrabroad gain spectrumgain spectrum
from QD devicefrom QD device
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ModeMode--locked QD laserlocked QD laser

Appl. Phys. Appl. Phys. LettLett. 87, 081107 (2005). . 87, 081107 (2005). 
Nature Photonics, v.1, p.395Nature Photonics, v.1, p.395--401, 2007401, 2007

Shortest pulseShortest pulse
duration          duration          ΔτΔτ <400fs<400fs

High average power High average power 
PPavav > 50mW> 50mW

Highest peak Highest peak 
power              power              PPpeakpeak ~3W~3W

Wavelength Wavelength 
bandwidth    bandwidth    ΔλΔλ ~ 15nm~ 15nm

Time bandwidth Time bandwidth 
productproduct ΔτΔτ ΔνΔν ∼ 1∼ 1
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Mode locking via ground Mode locking via ground 
or excited statesor excited states

App.Phys.LettApp.Phys.Lett., 89, 081124, 2006.., 89, 081124, 2006.

Presenter�
Presentation Notes�
Edik, I decided to change slightly this slide, because I think I had put  too much information before, that could confuse the audience. It’s only important to show evidence of GS and ES mode-locking, and not the intermediate situations. If you disagree, you can just put it back as it was! �
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QuantumQuantum--dot absorbersdot absorbers

PumpPump--probe measurements of probe measurements of 
QD device responseQD device response
QD structures exhibit fast carrier dynamics.QD structures exhibit fast carrier dynamics.
No need for postNo need for post--growth  iongrowth  ion--implantation, to implantation, to 
reduce recovery time of the absorptionreduce recovery time of the absorption

Phot.Tech.LettPhot.Tech.Lett., 16(11), p.2439 (2004)., 16(11), p.2439 (2004)
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App. App. Phys.LettPhys.Lett. 91, 231111. 91, 231111--3 (2007)3 (2007)

Nonlinear reflectivity Nonlinear reflectivity 
measurements of QDmeasurements of QD--SESAMSESAM
RRlinlin -- linear reflectivitylinear reflectivity

RRnsns -- nonnon--saturable reflectivitysaturable reflectivity

FFsatsat -- saturation fluencesaturation fluence
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SolidSolid--state and fibre lasers state and fibre lasers 
mode locked by QD mode locked by QD SESAMsSESAMs

Average output power: Average output power: 0.5W 0.5W –– 114fs pulses114fs pulses

1.15W 1.15W –– 200fs pulses200fs pulses

Wall plug efficiency:      Wall plug efficiency:      up to 12%up to 12%

Femtosecond Yb:KYW laser at 1040nmFemtosecond Yb:KYW laser at 1040nm

Femtosecond Femtosecond CrCr44:forsterite laser at 1280nm:forsterite laser at 1280nm
Average output power: Average output power: 0.3W 0.3W –– 160fs pulses160fs pulses

Ultrashort pulse Ultrashort pulse YbYb--doped fibre laser at 1040 nmdoped fibre laser at 1040 nm
Low threshold <30mW and Low threshold <30mW and 2.8ps2.8ps pulsespulses



1414Minimizing of total risk for exploitationMinimizing of total risk for exploitation

FASTFAST--DOT Project StructureDOT Project Structure

MultiMulti--channel channel 
project structureproject structure

4 4 WPsWPs develop develop 
potentially potentially 
interchangeable interchangeable 
lasers in parallellasers in parallel
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FASTFAST--DOT DOT Management StructureManagement Structure

General AssemblyGeneral Assembly
Ultimate decision making body

Management BoardManagement Board
Supervise execution of ProjectWP9 Project ManagementWP9 Project Management

Scientific & Technical BoardScientific & Technical Board
Provide research direction within 

Project

Application Advisory BoardApplication Advisory Board
Advise on potential applications of 

technology delivered by Project

Technology Transfer PanelTechnology Transfer Panel
Advise on technology transfer and 

exploitation

WP2WP2WP1WP1 WP3WP3 WP4WP4 WP5WP5 WP6WP6 WP7WP7 WP8WP8

Presenter�
Presentation Notes�
GA – chaired by Project Manager with senior representative of each partner
MB – appointed by GA. Chaired by Project Coordinator with Work Package Leaders proposed as members.
STB – Project Coordinator proposed as chair with Work Package Leaders as members.
TTP – chaired by Project Coordinator with  proposed members experienced in IPR issues.

Also represents the escalation path for project issues, i.e. WP Leader to STB for technical issues; WP leader to MB for execution issues.�
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Laser projection 
PHIL, TOP, USFD, 

TUT

Endoscopy
M2, TOP, 
UNIVDUN

OCT 
TBWP, USFD

TPEF THG SHG

Scientific Lasers
TOP, TBWP, M2, UNIVDUN, 
TUD, KTH, TUT, ETH, USFD

FASTFAST--DOT target marketsDOT target markets

Bio Imaging

Non-linear 
microscopy, MMI, 

TOP, M2, FORTH, ICFO

Nano-surgery
MMI, FORTH

••IndustryIndustry
••AcademiaAcademia



1717

FASTFAST--DOTDOT

KickKick--off meeting held in Barcelona 2off meeting held in Barcelona 2--3 June 20083 June 2008

www.fastwww.fast--dot.eudot.eu
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