
 
3.3.11
Weconsider an improved modelfora laser
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where

n is thenumberoflaserphotons
N isthe numberofexcitedatoms
G is thegain

coefficientfortheprocessof stimulatedemission
K is thedecayratedueto lossofphotonsbytransmissionthrough
themirrors
f is thedecayrate forspontaneousemission
p is thepumpstrength
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Weconvert it to a ID system for simpler analysis

a To do so wewilluse adiakticelimination Thatis ifwesupposeN
relaxesmuchfasterthen a thenhecan approximate N 20 Usingthis
approximation we reduce thismodelofa laser into a first ordersystem
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That is Zero photonsbecomes unstable assoonasthepumpstrength is
greaterthan KMG

c Transcritical

3.3.21
Teconsiderthe Maxwell Bloch equations which form an evenbetter
model fora laser
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where
E is electricfield
P ismeanpolarization
D is population inversion
7h decayrateincavity duetobeamtransmission
8 decayrateof polarization
82 decayrateofpopulationinversion


