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Laser ... puat aktiva pwtoc ylo tTnv

‘Epeuva, tTnv TexvoAoyia Kol ToV
AvBpwro
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LASER: Light Amplification by Stimulated Emission of Radiation
(Evioxuon dwtocg péow £ENVOYKAOUEVNC EKTTOMTIIAG akTtvoBoAiog)
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Optical Resonator

Laser Building Blocks: the Optical Gain Medium and the Optical Resonator

To laser amoteAeital ano pla umocuoTAMATA:

1) Tnv ninyn evépyelac (pump energy)
2) To péoco evioxuoncg (Gain medium)
3) Tnv omtikn kKootnta (Resonator)
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Stimulated emission is the key concept
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14 Maiiov 2013

Ap. N. MriakaAng, 1OMX/EIE
(a) Apxn Aettoupyioc kot cUVTOUN LOTOPLKN AVOLOKOTTNON.
(B) Tt Eexwpilel To laser o Tic ouvATELC TNYEC PWTOC;

Components of the first ruby laser

100% reflective
mirror
Power = Quartz flash tube

1027 - 2007,
United States

Polished aluminum Laser beam
reflecting cylinder  ggo; reflective
mirror

T. Maiman, 1960 Ruby laser: Cr*3: Al, O,
A= 694.2 nm
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21 Moaitouv 2013

Ap. M. Kavéula, Epsuvntpla oto IODX/EIE

Epapuoyec twv femptosecond laser n xpnowotnta

TEXYVoAoyia

TOUC OTNV LATPLKN Kol TNV

Time. ¢
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Ho HELT ZOHE

MO HICROCEACKS
HoT, DEMSE
OHELECTROM SOUF
Ha SHOCK WAVE ILE. PLASHA)

@198 Claik-MXR. Inc

EpapHoyEC oTNV LATPLKN
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c.w. laser ns laser psifs laser
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Shock waves

Edappoyec otnv Bropnxavia:
% 1 7 1
7 enidpacn tng OLAPKELOC TOU TTAAUOU

Femto-second laser machining

Collaboration with Pulsed Power (SNL): Ti:sapphire system (120
temtoseconds) in air (a.) and in vacuum (b.). These are compared with a hole
(c.) drilled by a Nd: YAG laser (A= 1.06 Jun ; pulse width = 100 nanoseconds,
P =50 mW, 2kHz). All images are taken trom the entry side of the toil.

Collaboration with UNM: Femto-second Excimer laser machining

@ B
Nationa|
Lahnratories

Gibert Benavides, glbenzvigisandia gow, NSF pressntation
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Nwg¢ BAENouue tiow armno éva toixo pe éva fsec laser

namnre

- ..., rescue operations, ...

Rohit Pandharkar, Velten, Bardamy?i.awson. Bawendi, Raskar, CVPR 2011
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Ap. T. AonpéAAng, Duowkoc-Epeuvntiic, enmkepalnc tov Epeuvntikou
TuApatog tov OPpOaApoloyikov Ivotitoutou LaserVision.gr

Evac ‘utkpo-"HAtog’ yia tov mpoodlopilouo LyvootoLyeiwv

Epapuoyéc otnv latpikn kat oto Iepifailov.

Apxn Aettoupyiog texvikng LIBS

dizpersion of emitted
[\ light (spectrogroph)

Oepuokpaoia mMAdopatoc peEXPL ko 30 000 K

fiber optic
routing
, measurement of
||=',_‘)- dispersed light
' {CCD camera)
& -switched collection of
Md:YAS Laser emitted light

ALL ELEMENTS EMIT LIGHTI

Laser Abiation
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Laser Beam is Transmitted
to the Frobe with this
Fiber Optic Cable

AvAAuon CUCTATLIKWY TNYUEVOU KPOAUOTOC
AAoupviou o€ MPAYUATLKO XpOVO

Avaluon ocUoTaoNC METPWUATWY
otov AavAtn Apn
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13/6/2013

E 2002 WMeb MO Inc.

Edapuoyeg otnv SlaBAaoTIkn
S Xelpoupykn : texvikn LASIK
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28 Maiiov 2013

Av. KaBny. M. MakponoUAou, ZEMO®E/EMN
Ap. K. Mntaxapng, petadid. epsuvntriic ZEM®PE/EMN KaBnyntig oto E.A.M.

Laser kot OpOaAporoyia

-~ Myopia (Near Sightedness)
" The distance between the cornea
and the retina may be too long.

v Hyperopia (Far Sightedness)
The distance between the cornea
and the retina may be too short.

|/ Astigmatism

Cornea is curved unevenly. Occurs
when light passes through football-
shaped comea and/or lens.
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TeAevutaieg e€elielc otnv opOaApoloyia

Presbyopia

Flexible Crystalline Lens Aging causes the lens to become
rigid

A6pBwon npeocBuwrniag pe laser

Xpron moAuHEPLKWY evOodaKwV
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EAévn Apakakn, €mn. Zuvepyatng TEI ABnvwv & Noook. Zuyypou
Epapuoyéc twv Laser otn Bloiatpikn

13/6/2013

Dwrtoduvapikn Osparneia Kapkivou

Day 1 Day 3 Day 7

Injection of Argon Laser Tumour
photosensitising Application Destoyed
agent

1. Oesophagus 3. Photosensitising
obstructed by . agent activated
tumour by laser

2. Tumour cell 4. Photosensitising
absorbs agent releases
photosensitising singlet oxygen
agent
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OntikA BloPia kapkivou

Normal

|Optica! Biopsy I
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KaBetipog yia swocaywyn S€oung
Laser kat Anyn ¢Ooplopou
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4 louviov 2013

Ap. M. Kountitoag, IO®X/EIEtou EIE
Epapuoyec twy laser atn /B teyvoloyia: mio @tnVo peuua artod tov NALo

®/B otoyeia 2" yevidg: eMAAANAEG OTPWOELG AETTTWV UUEVIWV

"0.05/3 pm  Ni/AI ’%

0.5t01.5 Zno , ’

et < OAWKO maxog 5-6 um
0.03 to 0.05 pm cds \
0.5t01.5um Mo Incident Light

d/Q otolyeio og
MAQOTIKO UTIOOTPWHAL

—>

13/6/2013 EONIKO IAPYMA EPEYNQN




Avénon anddoong @/B otolxeiou SLapéoou HEPKAG KAAUYNG
ME PETaAAKA vavoowpatida (A <100 nm) pe xpion laser
(light trapping)
X 1

incident Light

\l/

Mgt od Na ropan ighes

Navoowpatibla mavw oto
Stadavec nAektpodilo

(a) Incident light (b)

a-Si:H

Glass

front
AZO contact

Noavoowpatibla mavw oto
Tilow NAektpodLo —

absorber
layer

Ag nano-

@PDPPPPDD particles
AZD .. back reflector
J & contact
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Muwpoeyxapaén pe laser yiwa tnv avantuén povoAldikwv @®/B nAaiciwv

HAektpikr) Stacuvdeon O/B HAektpikr) Stacuvdeon @O/B
otolxelwv Si (11S yeviag) OTOLXELWV AETTWV UUEVIWV

Laser scribes P11 P2 P3
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KavaAwa pikposyxapoéng ——
ue laser
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A. Opdavoudakng, Msc, Optronics Technologies. SA
Laser kot OTTTIKEG TNAETTLKOWVWVIEG

Apxn petadoonc laser og otk va

& 2001 HowStuf'Works

Light Signal 1 ——
Light Signal 2 ——

Cladding =

Coaling

INPUT DATA il
3 LIGHT
JLILIL I_ _> SOURCE

TRANSMITTER
101010 ClRcu

Metadoon wnorakng mAnpodopiag FIBER OFPTIC CABLE
SLOLPLESOU OTTTIKAG vag —  _\ —
m DETECTOR ﬂ CIRCUITRY
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