Optical Anisotropy

Optical Anisotropy:

D=e,eE
Suppose:
2, 0 O 0
S = g 0 ey 0-
S0 0 e,
Also, supposethat: e, =e, n=+e
Noticethat: e, =e, =n;
e,=n’ thus auniaxial crystal.
Now, NxD=0
=} e ﬂEX+e Y +e ﬂEZ:O

But, ase, * e, ! e,(Generally. When thisis the case, abiaxial crystal),
Then: NxE1 0

Thus wave equation changes.

Hence, rederiving:

N"E=-B
Taking curl:

N“N"E=-N"B m=mm
However: N" B=me,eE
And, by identity:  R° K" E = N(R>E)- R2E

P N(>E)- N’E=neeE
Now, consider a plane-wave solution:
E = Eexp{i(kor - wt)}
So, evaluating the components to put into wave equation:

N?E=-Kk’E E=-w’E RNE=ikE R(E)=-k(kE)



Optical Anisotropy

Hence:
Thus:

Now, look at the components:

- K2E, +k, (kxE)=-w?ne.e,E,
- K°E, +k, (k>E) =-w’mese, E,
- k?E, +k,(k XE) =-w?ne,e,E,

Once through the algebra, get:
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Assumed: e, =e,=n; e, =n;
Which gives two different waves
2
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Thefirst solution yields:
1w 1
e e D T
The “ordinary ray”

The second solution gives:
the “extraordinary ray”
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