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Radiazione e.m. e Fabry-Perot

λν = c

condizione di risonanza
in lunghezza L = m ⋅⋅⋅⋅ λλλλ / 2
in frequenza νννν = m ⋅⋅⋅⋅ c / 2L
free-spectral range ∆ν∆ν∆ν∆νfsr = c / 2L

Finesse  F = ∆ν∆ν∆ν∆νfsr / ∆ν∆ν∆ν∆ν c = ππππR1/2/ (1- R) =  π/γ con R=R1=R2

Larghezza di riga ∆ν∆ν∆ν∆ν c = 1 / 2ππππττττ c = cγ / 2πL

Fattore di merito Q = νννν /∆ν∆ν∆ν∆ν c= (ν/∆νfsr)⋅F = m ⋅ F

E= hν= hc/λ

con ϕ = (2π⋅2L/λ) =(ks)= 
= (2π⋅ν ⋅2L/c)



Guadagno ottico, perdite logaritmiche
efficienza diff. e Lambert-Beer

con

perd.log.sing.pass. γ (1)

Pp = Pp,0 exp (-ααααl)



Laser impulsati e relazioni λ,L,ν

Q-switching
Intervallo ττττp tra impulsi successivi: dipende dallo switch
Durata dell’impulso ∆∆∆∆ττττp: dipende dal mat. attivo (10 ns)
duty cycle (∆∆∆∆ττττp/ττττp) basso ⇒⇒⇒⇒ potenza di picco alta (MW)

Mode-locking
ττττp = 2L/c (round trip)
frep=1/ττττp (100 MHz ÷÷÷÷ 10 GHz) 
∆∆∆∆ττττp = 1/Blaser (10 ps ÷÷÷÷ 100 fs)
Ppeak molto alta (anche >GW)



Fasci gaussiani e di Gauss-Hermite



Propagazione libera, parametro di Rayleigh
(near- e far-field), divergenza

M2=(θMM /θDL)>1
θMM>θDL=λ/πw0



Trasform. fasci gaussiani (lente/telescopio)
Spot size risonatore piano-sferico

w0 /r = w0 /L = cost. 

m=w0 /w0L=(Z/d)⋅(1/M)

M = F / f = wF / wf



Campo, Intensità, Potenza, e fotorivelatori
Rivelazione diretta e coerente

• E=E0exp(-jω0t) Campo elettrico [V/m]

• P =            Potenza [W]

• I0 = Intensità [W/m2]
η0 = (µ0/ε0)1/2 = 377 Ω

impedenza caratteristica
del vuoto
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v = Gi→v ⋅i = Gi→v ⋅ ρ ⋅P ∝ P ∝ I ∝ EE* =E2

E(t)=E0[1+a(t)]exp[-j(2πν0t+φ(t))]
v(t) ∝ EE* = (E0)

2 [1+a(t)]2 ∝ P(t)=P0α mod(t)



Telemetri a triangolazione



Telemetri a tempo di volo (tof)

(potenza ottica

modulata)

A onda continua (CW)



Brillanza e angolo solido



Power budget e accuratezza



Rumore telemetri

(luce di 

fondo)



Velocimetri (LDV)



Interferometria



Interferometria



Speckle Pattern



Oscillatori e stabilizzazione
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Comments on Teaching and WEB material

TEACH ≠ “divulgate”

KNOWLEDGE&UNDERSTANDING ≠ “having hints”

THEORY comes BEFORE PRACTICE (but both are important!)

QUESTIONS and SELF-QUESTIONS are paramount

LASERs: How they Work?
https://www.youtube.com/watch?v=GhCR8s3da9I
and HOW NOT TO EXPLAIN/STUDY IN A UNIVERSITY!!!

We can both “Teach” and “give information” (both useful). 
Receiving Teaching and not only information, might be harder, 
but provides for Insight and Knowledge in a way that University 
should mostly do as opposed to Internet and TV material, which 
scope can be simply different (give hints and entertain).
Learning and deeply understanding what we study helps in 
growing Knowledge for personal Culture and Work challenges.



Properties of the LASERs

Monochromaticity
https://www.youtube.com/watch?v=y-JCF3K9ntc

Ruby LASER
https://www.youtube.com/watch?v=9JDrdxP7Au4

Solid-State LASER Crystals
http://www.roditi.com/Laser/GenDescr.html



LASER Fundamentals (MIT)

Laser Fundamentals I (58m:15s)

https://www.youtube.com/watch?v=rgivGZqFcfY&list=PL
CAA55F833DC09186&index=3

Laser Fundamentals II (54m:50s)

https://www.youtube.com/watch?v=rgivGZqFcfY&list=PL
CAA55F833DC09186&index=4

Laser Fundamentals II (55m:35s)

https://www.youtube.com/watch?v=YVqoVl-
CYKo&index=6&list=PLCAA55F833DC09186


