Table of Contents
PRINCIPLES OF LASERS
LECTURE NOTES

THE LASER - AN OPTICAL OSCILLATOR

L. OVERVIEW ..cnitiiiie ettt eite ettt ettt et e et e ebeeetteesbtesateesaseesabeeanbeeeateesaseesaseesaseesateesasaesaseesasaesnseesnseennses
2. OUTPUT POWER CHARACTERISTICS .....eeetieeireeireeireeteeeireeseeeibaessuneensseenseesibneenseeensseesssesssseennenes
3. SPATIAL OUTPUT CHARACTERISTICS - TRANSVERSE MODES........cccttteetiersiiinneenreenreesseesneessseennnes
4. SPECTRAL CHARACTERISTICS OF THE LASER OUTPUT.....cccuteeiureeirieniiisnieenneeenieeenieeesineessesssneenneene
5. COHERENCE PROPERTIES OF THE LASER OUTPUT.......ueeruieuvieeienneessionseisnnasnesssesseesseessesssesssesseessesnseens
6. TEMPORAL CHARACTERISTICS OF THE LASER OUTPUT......cc0coiietiertienieeteeereseeesseesseeseessessnesseessessseens

6.1 Relaxation OSCIIIATIONS ..................ccooeeeeeeiiceeeee ettt

0.2 O SWILCHING ...ttt ettt ettt et e st e ebe e e e e sbeenaeeseenbeetbentae s
REFERENCES. ... .ottt sttt ettt eee e tae s st ent e esseesaessaessaessaassesssessaesseenseesseassesssenssesssessees



© OPTOSCI LTD  PRINCIPLES OF LASERS

Table of Contents

PRINCIPLES OF LASERS

INSTRUCTOR MANUAL
1. INTRODUCGCTION. ..ottt ettt ettt ettt st atest e e besaesseaseeseeseaneansesensessesseeseeneansensenees 1
2. THEORY OF LASER POWER CHARACTERISTICS ......ccoooiiiiiieeieeeeeee e 2
201 OVOIVIBW.......ceiie ettt e e et 2
2.2 Mathematical QIALYSIS..............ccoooiioieiieee ettt ettt ettt 4
3. APPARATUS DESCRIPTION.....ccuiitiiiiiiieiesteete sttt st sttt eet et st sesesbeeseeseeneeneenseneas 7
4. LASER SAFETY ottt ettt ettt ettt e aeshe st e st aneen s et e teeseesesseeneeneansensanseeas 10
4.1 Operational Hazard - 980nm and 1550nm laser radiation..................c...cccccoevveeceevveneennnann.. 10
5. OPERATING INSTRUCTIONS. .....eiitiitiietetertistestt ettt sttt sttt sttt sttt e 12
5.1 Before SWItCHING OR............cccciiiiiieii ettt 12
5.2 Care Of OPticAl FIDFEs ............ccoccoeiiiiaiiieieeieiite ettt ettt 12
5.3 Operation of the Signal Source / Photoreceiver URIt.......ccc..c..cccocouaciaieaiinieiee e 13
5.4 Operation Of the EDFA URit ............c..ccooouavueeiieiieiieeieeeie ettt 13
5.5 SWIECHING Off .ottt ettt ettt 13
6. EXPERIMENTAL EXERCISES .....oiiiiiieiiiitet ettt ettt ettt aesesnea 14
6.1 Measurement of small signal amplification in the gain medium..................c...c.ccoeeveervennnns.. 14
6.2 Calibration of the variable in-line QttenUAIOF. ..................ccccceioiiiiiiiieii e 15

6.3 Measurement of the laser output CRAFACLETISLICS...............c..ccveeeeveeeieieieeeeeieeeieeie e 16



