
 

Lecture 15 Laser oscillation I

Learning objectives

I Lasers

2 Laser threshold

3 Oscillation frequency frequencypulling

4 Laserpower
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Assuming we can tune thecavitysuch that
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Wm Vo oscillation occurs at 0 V

in

𦻑
When Vm two oscillation occurs at Um but is pulled

Slightly to v

1 ii
⼀ i爾 i

Reason for frequencypulling

AtomicdispersionXiv pulls the laseroscillationfreq.ro
fromthe passive resonator value Um toward atomic resonance

at No

8



4 Roundtripphaseshift
⼈

如

ˋ__

蘼int
dang

iili
iii

si4

Powersinlaserosdat
n

r.probeen to solve here

Laseroutput

ij.in



Recall Fur level system

ii

Groundstate
Rate equations

戀

㗊
㫖 R ⼀ 是⼗ in ⼼ ⼏

器 muutd emission

lo



Assuring spontaneous
emission from2 1 is dominant

tz tspon.replaef.by Wu replace命on byWu
replacet.bym

器 以 ⼼ ⼀⼼ N_N R

i Man tmwz.it Wi N_N Dt Ri

In steady state dǚ_ too EHactivepumping

IN m RTi.YY rriiTi.org

To active population inversion Wu aw

Meg upper state lift
me slower state lifetime

I



⼼死㠭ǛǗold induced transition rate Wi o

N M 器

At theshod N_N Nt
8

笃⾔ 2 主lnr.ru

gain
⼀

cavity roundtrip loss

Beyond threshold N_N can not further increase
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