










By rearranging eq. (21) from [20]:
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and doing linear fit on subsequent intensity rations, we can
determine finesse graphically for the I 1=I2 = e.

Fig. 9: Time evolution of the intensity transmitted from
the FP cavity for different driving frequencies of the

AOM. Parameters I 1; I 2 and �t required to determine
finesse are marked.

Fig. 10: Graphical method for determining finesse, F ,
using ringing setup. Linear fit on measured data showed
with 2� uncertainty band. Top graph showing 532 nm
and bottom graph showing 1064 nm measured data.

Following the above mentioned interpretation of the plots
in Fig. 10 we get: F1064 nm = 77000� 8000and F532 nm =
44000� 7000.

C. Optical frequency response function

When observing the transmitted beam, we can clearly
see the low-pass shape of this response, which contains
notches at frequencies that are multiples of the interferom-
eter FSR [21]. These notches are caused by the period-
icity of the optical frequency responses. Therefore, when
the laser frequency is locked to the resonant frequency, the
FPI operates as a low-pass filter rather than a band-pass
filter [22].

As a result of the finite decay time of the optical cavity,
high-frequency fluctuations in the incoming electric field
are attenuated, which is also characteristic of the low-pass
filter response. Consequently, it is possible to calculate
3 dB cutoff frequency, f cutoff, which is given by

f cutoff =
1

2� � c
=

FSR
2F

; (22)

what makes our cavity "transparent" only for fields with
frequencies lower than f cutoff = 4:5 kHz. Of course, this
behavior is valid only for regime: f � FSR.

D. Cavity spatial modes

A well designed optical cavity can act as a resonator
for a particular order of Gaussian modes, depending on
its longitudinal tuning. In our experimental setup, we
achieved transverse electric field distributions TEM00 for
both beams. Various TEM modes for green beam are
shown in Fig. 11. If we compare the HG modes recorded
by camera with the ideal intensity distributions plotted in
Fig. 3, we can distinguish, for example I HG

0 1 , I HG
3 3 , I HG

9 6 ,
I HG

2 4 , I HG
4 6 and I HG

13 12 modes.

Fig. 11: Camera captured HG modes for 532 nm light
generated in cavity transmission, while it is locked for

1064 nm TEM00 mode.

In some modern interferometers, such cavities, which work
as resonators for the fundamental mode, are used to filter
out unwanted spatial components of the beam - so-called
mode-cleaner cavities. They are used, for example, for the
input and output light of gravitational wave detectors.

Due to the dichroic super-mirrors used in our setup,
the resonance for both wavelengths was maintained over
a period of several minutes. This means that our dichroic
cavity can be used, for example, as a spatial filter for mode
cleaning at two wavelengths within the same device.
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V. CONCLUSION

Nowadays, optical cavities are most commonly used
for the CW laser design, since a gain medium in the
optical cavity of such a laser can amplify one or more
cavity modes, resulting in one (single-mode) or more
(multimode) standing waves. However, optical cavities
without a gain medium also have various applications in
optical sensing, both in fundamental research and metrol-
ogy. Here we have shown how our dichroic optical cavity
can be used as a frequency discriminator and spatial mode
filter for two wavelengths simultaneously. Further update
is certainly needed on temperature stabilization of the
setup, with the aim for longer time TEM00 resonance for
both wavelengths. This could seemingly lead to precise
temperature measurement applications. Ongoing research
is being done on shifting to the ultra-low light intensities
for driving cavity, which will place our setup in novel
quantum optical devices.
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