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A’ Mépog — Ocwpio

1. Baowég apyéc Loplokng Qoo UATOCKOTIOG
2. Apyéc Aertovpyiag Laser

3. AAMAnAenidpaon axtivofoiiog Kot VANG

4. YrépuOpn poopatockonio popiwv

5. ®acpatockonia Raman

B’ Mépoc — Epyootnpioxés Aoknoeig

1. Apyéc Aertovpyiag, xpnom Kot popproyég evog maipkod CO2 Laser vrephBpov kon
enideign Aertovpyiog Laser otepedg (Nd: YAG) ko vypng katdotaons (Dye).

2. [TowoTikdg  YopaxTnpiopds Kol avAaALGT (OCUATIKOV OTOPPOPNCEDV  OTADV
popiov, omv oépw @don — Metaoynuotilopevn koatd Fourier Aovmriko-
neplotpoikn Pocuatockomnio YrepvOpov (FT-IR).

3. Mocotikdg Tpoadiopiopdg Evepyod Atatoung Atoppoenong YaepvOpov, o, oelpdg
Oeppoknmaxmv oepiov — Tlapackevn oépimv WYUATOV Kol YEPIGUOC TOLG,
€Qappoyn tov vopov tov Beer-Lambert (A = o x 1 x [M]) kot mpocdlopiopog
GLYKEVIPAOGEMVY Kol duvautkov aktivooinong (Radiative Efficiency, RE).

Ykomog Tov Madfqpartog

To gv AOym pabnuo agopd e PETATTUYIKOVS POITNTEG TV TUNUATOV XTueiog Kot
Emomung ka1 Teyvoroyiag YAkmv. xomd tov padnpatog anotehei 1 e€otkeimon
TOV QOUNTAOV HE TN OLVOMUIKT] KOL TO €DPOG TOV GCOYYPOVAV EQOPUOYDOV TNG
OAANAETIOPOONG PMOTOG KOl VANG, TIG TANpoYopieg mov dvvavtol vo, avtAnbolv, og
LOPloKO EMIMESO KOL TNV YPNOTIKOTNTA TNg G€ CUYYPOVOLS TOUELG €pEuvag Kol
EMOTAUNG, Omwg Atpoceopikn Xmpeio, Bilo-watpwkr, Tniemkowwvieg, XvvOeon
Néwv Teyvoroyikdv YAkov kot v Téyxvn ko tig [lomtiopukég Emotiues. Xta
ovykekplévo mhaiota, 61ddokovtal ot Bacikéc apyég mov diEmovv OAa ta €ion Laser
(agpla, vypd, oTEPER), MOV KOALMTOUV OAO TO QAGUO TNG TAEKTPOLOYVNTIKNAG
aKTIVOPOATLNG, KOl LEGH TOV EPYACTNPLOKADY OCKNCEMV ATOKTOVV EUTEIPIa 0md ¥p1on
dlpopwv edov laser. Eniong, avaidovrol, 61eodikd, o1 mAnpogopieg mov pmopodv
va ovtAnBolv yio Tov VAIKO KOGUO UEC® VTEPVOPNG PAGUATOCKOTIOG ATopPOPNONS




(FT-IR) xou oxédaong (Raman), o1 Bepeldoelg €vvolec mov Tic S1€movv, Kotd T
YPNON TOVG Y10 TOV TMOLOTIKO KOl TOCOTIKO YOPOUKTNPIGHO TOL LAKOV KOGHOL Ko 1|
KPIOWOTNTO TOV JapOp®V TEYVIKOV TAPAUETP®V, OMOG OOKPITIKY 1KOVOTNTO,
evaiotnoia, akpifelo Kot GLOTNUATIKA CEAALOTA, KOTE T AYN QUCUAT®V.

M£00o0og ASroroynong @ortntdv

Epyaomplokég Acknoeig: 30 %

Yvvolikn| ovagpopd: 30 %

IMopovciacon Zvvovacuévav Epyaciav kot [popopikr EEEtaon: 40%

I poomarTOONEVES YVAGCELS Y10, TNV ORUAN TO.POKOAOVO OGN

Bdoer Oonyod Erovdwv Tunuaros Xnuetog: dovoucoynueia I & 11 (KBavtikn punyoviky,
Oeopio Opadov, Moplokny Pacpotookonio, Ogppodvvapukn, Xnukn Kivntikn),
Epyoaotipia ®uowoynueiog I &II (1 ioodvvapa), Oespelmdelg évvoleg apymv Laser
kot Dacpotookonmiag, Kavoveg Acedielng Xpnong Pwiov Ymepmicong xot
Teyvohroyia kevov.
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General Course Information

Course title Infrared and Raman Spectroscopy
Course Number [EM®06]

Teaching semester (according to the Istand 3%

Study Guide)

Teaching hours per week 2 (Courses) 4 (Lab)

ECTS credits 10

Curriculum

Part A — Theory

1. Fundamental Principles of Molecular Spectroscopy
2. Basic Concepts of Laser

3. Interaction of Radiation and Matter

4. Infrared Molecular Spectroscopy

5. Raman Spectroscopy

Part B — Laboratory Exercises

4. Basic concepts, operation and applications of an infrared pulsed CO> Laser and
operational demonstration of solid state (Nd: YAG) and Liquid state Laser (Dye).

5. Qualitative characterization and spectra analysis for simple molecules absorption in
the gas phase — Fourier Transformed vibrational and rotational spectroscopy (FT-
IR).

6. Infrared absorption cross-section quantitative determination, o, for a series of
greenhouse gases — Gas mixtures preparation and operation, Beer-Lambert law
application (A = o x 1 x [M]) for concentration determination and radiative
efficiency (RE).

Purpose of the Course

The course is given to graduate students of Chemistry and Materials Science and
Technology departments. The aim of the course is to make students familiar with the
potent and the range that the interaction of light and matter is involved in modern
applications, as well as, the information may be learned, at the molecular level, and
the usability in contemporary areas of research and science, including atmospheric
chemistry, bio-medical, Telecommunications, New Materials Synthesis Technology
and Art and Cultural Sciences. In specific contexts, they are taught the basic
principles governing all types Laser (gas, liquid, solid), covering the whole spectrum
range of electromagnetic radiation, and through laboratory exercises, to gain
experience by using different laser types. Qualitative and quantitative information
about molecules and materials that can be learned by using infrared absorption
spectroscopy (FT-IR) and scattering (Raman) are thoroughly analyzed, as well as the




basic concepts of their operation. The significance of the different technical
parameters such as resolution, sensitivity, precision and systematic uncertainties, are
also taught during spectra recording.

Student Assessment Method(s)
Laboratory Exercises: 30 %

Total Report: 30 %

Presentation and Oral Exams: 40%

Background knowledge Prerequisites

Based on Chemistry Department Education Guide: Physical Chemistry 1 & 1I
(Quantum Mechanics, Group Theory, Molecular Spectroscopy, Thermodynamics,
Chemical Kinetics), Physical Chemistry Labs I &II (or equivalent), Fundamental
Concepts of Lasers kai Spectroscopy, Safety guides for High pressure gas-cylinders
usage and Vacuum Technology.
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