Non-Linear Re sponse
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Casider the r esponse (maerial p olarization) of a
maerial t o an applied electr ic beld (i.e. a propagating
wave)

When the a pplied electr ic beld is small compared to
the internal bin ding Pelds of the ma terial, the r esponse
IS primarily | inear

Pi ~ !OXijEj

At h igher intensties the h igher order t erms in the

maerial polarization come into play. Lik e the el ectr o-

optic effect, centr o-symmetr ic cr ystals do not ha ve a

2" order nonlinearity (i .e. djx=0) ch 12, 3
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Second Har monic Generat ion
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Consider c ase of w=w>=w3/2 and debPne
Ak=ks-(k 1+k2) where Ak=0 in the a bsence of

dispersion (i.e. dn/dA=0). NSV |y VO

Assume the OpumpOwave at wzis not de pleted
(dE/ dz=0) and the material is tr anspaent at
fr equengy w3 (I.e. 0=0) and solve for dEs/dzto

get
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dzgl _ zw,/uodj \ B Eqcel k2 .
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Sinc2AkL/2 term
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Thus Ak should be minimized f or maximum conver sion efbciency

ch 12, 14
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Type | Pha se Mat ching
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Nor mal shells can be used as a geometr ictoolto
deter mine proper phase maching angle. In a

postt ive uniaxial cr ystal w ith n ormal dispersion:

—)

Nor mal shells Nor mal shells
for w=w: for wz=2w1
1 cog",, sin*",,

requiring 220 m2() 2 h 12,19
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Type | Pha se Mat ching

_—

Nor mal shells can be used as a geometr ictoolto
deter mine proper phase maching angle. In a
negat ive uniaxial cr ystal with n or mal dispersion:

Nor mal shells Nor mal shells
for wi=wo for ws
1 cos?0,, sin®6,,

reqUiring n2(w) = n2(2w) + n2(2w) ch 12 20
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Example of SHG in KDP
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With I ne(w)=1466! | ne(2w)=1487
|1 n(w)=1506! ! no(2w)=1534

this is a negative uniaxial cr ystal
with n or mal dispersion. We can use
typ e | pha se maching and require

2" e 2|l
1 cos",, sin“",,

n200) T n2(20) | n2(2)
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