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Mo(va(ons ‐ 1 
•  We want to compute the losses in th FP arm cavity 
due to as(gma(sm of NDRCs, as they could affect 
the sensi(vity of the interferometer 

•  To es(mate the effect of as(gma(sm in NDRCs, we 
defined an overlap integral (OI): 

€ 

γ =
E(w1,R1) E*(w2,R2)
E (w1,R1) E*(w1,R1)

E0(w1, R1) =  FP arm cavity mode 
E0(w2, R2) = PRC astigmatic mode 

Fundamental mode: 

€ 

E0 = e− jP(z) exp{−x2 ( 1
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2 + j k

2Rx

)− y2 ( 1
wy
2 + j k
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Mo(va(ons ‐ 2 
•  The OI allows to compute the mis‐matching between the 
as(gma(c mode of the ND‐PRC, the mode of the FP in the 
arm, the input beam 

•  TCS defined indipendently the same OI to account for 
thermal effects : 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Mo(va(ons ‐ 3 

•  We developed a Matlab code to compute the ND‐PRC 
as(gma(c mode and its overlap integrals with input 
beam and FP mode. 

•  Which is the rela(on of the OI with power losses ? 
       P = P0  GPRC GFP  γ2input  γ2FP 

•  Finesse can compute the power stored in the FP arm 
and PRC cavi(es 

•  A comparison between Finesse and Matlab simula(ons 
is needed 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Eigenmodes comparison – scen. 2 
•  Null (lt of PRC mirrors (PRM3, PRM2) : 

•  1,3 deg (lt + ITM AR RoC = 1e+25 : 

•  z = distance to waist ; zR = Rayleigh range ; t = tang. ; s = sagi^. 
•  % = percentage difference between Matlab and Finesse values  6 



•  The percentage difference between Matlab/
Finesse varies for the Rayleigh range zR of the 
eigenmode, as the PRC mirror (lt or the IM AR 
curvature have different values. 

•  The percentace difference for the distance to 
waist z doesn’t show any significant varia(on 
with respect to the same parameters. 

•  This point should be further inves(gated. 

Eigenmodes comparison – scen. 2 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Power Losses Comparison ‐1 

•  A simple FP cavity has been simulated, like the 
one of AdV arm, with Matlab and Finesse 

•  A mis‐matching (with respect to the 
eigenmode of the cavity) beam is then 
injected in the cavity 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Power Losses ‐ 1 
•  FP arm cavity : 

 Anderson D. , Appl. Opt. Vol. 23 , No. 17 , 1984 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Power Losses Comparison ‐2 

•  A system of two coupled cavi(es has been 
simulated, like the one composed by AdV FP arm 
cav. + PRC, with Matlab and Finesse 

•  Then, two simple cases can be given among others : 
–  A mis‐matching (with respect to the eigenmode of the 

cavity) beam is injected in the cavity 
or 

–  A mis‐match between the two cavi(es is introduced, 
varying PRM1 RoC 

10 



Power Losses ‐ 2 
•  FP / PRC coupled cavi(es, NULL TILT of PRC mirrors, mis‐match. input beam : 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Power Losses Comparison ‐ 3 
•  A system of two coupled cavi(es has been 
simulated, like the one composed by AdV FP arm 
cav. + PRC, with Matlab and Finesse 

–  A mis‐match between the two cavi(es is introduced, 
varying PRM1 RoC : losses are higher in Finesse than in 
Matlab. 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Summary 

•  For matched coupled cavi(es, the power 
losses from Finesse and the coupling factor γ2 
from the Matlab code give same results. 

•  Point s(ll under inves(ga(on : 
•  mis‐match between the two cavi(es, losses are higher 
in Finesse than in Matlab. 

•  A comparison for the as(gma(c PRC case  
must be realised. 

13 


