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Table 2
The numerical parameters of the model interferometer used in the calculations.

Symbol Value

Modulation frequency v r2p 15 MHzm
Modulation index m 0.8 rad
Arm length L 3 km
Length of recycling cavity l r2 5 mq
Asymmetry l variabley

2Reflectivity of the front mirrors r 0.97F
2Reflectivity of the end mirrors r 0.9999E
2Reflectivity of the recycling mirror r variableR
2Transmissivity of the pick-off mirror t 0.995P

Loss of the mirrors 100 ppm
Reflectivity of AR coating 0.001

nal. In order to compare the separation of the d lq
signal from dL for each scheme, we introduce theq
separation ratio S for the n v scheme, defined asn m
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where a bigger S means a better separation of then
d l signal. In Fig. 3, S and S for our modelq 1 3
interferometer are plotted as functions of the asym-
metry. In this calculation the reflectivity of the recy-

ŽFig. 3. The sensitivity ratio d l rdL with the v scheme S ,q q m 1
. Ž .dashed line and the 3v scheme S , solid line at the reflectionm 3

port, as a function of the asymmetry. The sensitivity ratio is
reduced with the 3v scheme when the asymmetry is smallerm
than 0.4 m. Each curve has a singular point where the signal ratio

Ž .becomes particularly large explained in Section 4.1 .

cling mirror is 0.95 so that the recycling gain for the
carrier is maximized. The separation is actually more
than 30 times better with the 3v scheme when them
asymmetry is smaller than 0.4 m. For some asymme-
tries either S or S becomes infinity. We will return1 3
to this point in Section 4.1.
By introducing very rough approximations, the

separation of the d l signals are considered forq
general sets of the optical parameters. Assuming a
small asymmetry, i.e. a<1, the recycling factors
are comparable for the carrier and the odd-order
sidebands. The reflectivity of the recycling cavity for
the non-resonant second-order sidebands is unity,
while those for the other resonant sidebands are

< < < < < < < <smaller than unity, i.e. r , r , r < r ;rec 0 rec1 rec3 rec2
1. The reflectivities of the arm for both the carrier
and the sidebands are assumed to be unity. Accord-
ing to these approximations, we can ignore the third

Ž .term of Eq. 12 compared with the second term.
After all, the comparison of the separations S rS is3 1
simplified to the following expression:

S J m J m r g 2Ž . Ž .3 1 2 rec1 1
; . 15Ž .2 2S J m J m r g r yg rŽ . Ž .1 0 3 rec3 1 rec0 0 rec1

Ž . Ž . Ž . Ž .The leading factor J m J m rJ m J m is ap-1 2 0 3
proximately equal to 3 when m is smaller than unity.
The magnitude of the other part depends on the
optical parameters. In general, when the asymmetry
is small, S rS tends to be large because of the S ’s3 1 3
dependence on g 2rr .1 rec3


