Finesse measurement of a Fabry Perot cavity
by the decay time technique

The decay time of a Fabry Perot Cavity (FPC) is related to the reflectivity of its constituting mirrors and then to the Finesse of the FPC.
One technique to measure the Finesse of the FPC is thus to switch off the input power and measure the decay time of the power in transmission of the cavity, which is the exact image of the power inside the cavity with a transmission factor.
One can write the relation between the slow varying part of the cavity and inputs EM fields (with ρ the total mirrors reflections and t1 the transmission of the input mirror):


In steady state:


Once in steady state, one switches off the input EM field (considered at n=0). 


The input EM field is not directly zero but has its own decay time (with variable k related to this time decay):

-
If one considers time instead of number of round-trips inside FP cavity (with Trt the roundtrip duration):


One can fit the log of this function (to better evaluated time constant inside exponents) with data to find all parameters.






For example, raw data measurement from the FP cavity transmission on 2019, 21th of May:
[image: ]
One places cuts to have a good fit of the decaying part with the log of above function (in order to better fit decay times):
[image: ]
From this fit, one can extract ρ and k.
With only one time constant, the output power would be:


One can calculate both time constants for the cavity and for the input power switching off:


[bookmark: _GoBack]The Finesse definition when the mirrors reflectivity is close to 1:


Finally, one can calculate the cavity Finesse:
F = 18100 / 17900
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