Resonant optical resonators
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Summary of results from photon life time
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FIGURE 6.6. Frequency degeneracy in an optical caviry.



problems

G/4)R:, 1] = 099, and I'] = 097,

—
\%; 6.1. The following questions refer 1 the apticsl cavity shown in Fig, 6.5 with d =
~
;', (a) uumuhumummdum,mam
|

ﬂnﬂ&*dwblﬂ-dumpnmdnum-

4 - $000 A, compute the following quantities:
. . ' (1) Free spectral range in MH2 and in A wniy
4 (2) Cavity @
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6.2 Ifthe optical puths | theough 4 are lossless, what is the photon lifetime of this cavity?
(Ans.: 78.9 ns.)

6.3. Whatis the cavity 0 (assume that the wavelength region of imsesest is 3000 A)? (Ans.:
297 x 10%)
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O.1. 16C TOHOWINE QUCSHONS ICICT 10 U0 Opltdl Cavlly Snowin 1l rig, 0.0 wilil d =
(3/4)Ry, T? = 0.99,and '} = 0.97.
(a) Find an expression for the resonant frequencies of the TEMy , modes of the
cavity.
(b) If the radius of curvature is 2.0 m and the wavelength region of interest is
5000 A, compute the following quantities:
(1) Free spectral range in MHz and in A units
(2) Cavity Q
(3) Photon lifetime in nsec
(4) Finesse
Problems 6.2 through 6.4 refer to the optical cavity shown in the accompanying
diagram. :

R,=0.99 di=1m — R,=099
W O
@ @ d2=0.5m

®
R = 0.9%:I @ wfﬁa = 0.99

6.2. If the optical paths 1 through 4 are lossless, what is the photon lifetime of this cavity?
(Ans.: 78.9 ns.)

6.3. Whatis the cavity Q (assume that the wavelength region of interest is S000 A)? (Ans.:
2.97 x 10%))

6.4. (a) Suppose thz gefficient of 0.85 rather than 1 as in

Proble Page 186 / 818 @ '+ Ans.: 38.8 nsec.)
(b) Suppo at is the new photon lifetime?
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