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BRDF of COC, sr^-1 BRDF1 θcoc  1.364 10
3



BRDF of ellip baf, sr^-1 BRDFellbaf 0.030

Motion of suspended baffle @ 100 Hz, m/rt Hz xbaf 1 10
12



Motion of FM frame @ 100 Hz, m/rtHz xsus 3.1 10
14



laser wavelength, m λ 1.064 10
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

wave number, m^-1 k 2
π

λ
 k 5.905 10

6


ITM beam radius, m witm 0.053168

IFO waist size, m wifo 0.0120

IFO arm length, m L 4000.0

radius of ITM, m ritm 0.170

solid angle of IFO mode, sr Δifo π
λ
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

transformed beam waist after ITM AR surface

witmar0 0.008342



solid angle of ITM AR beam waist, sr

Δitmar π
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 Δitmar 5.178 10
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

Transfer function @ 100 Hz, ITM AR TFitmar 3.16 10
11



Transmissivity of ITM HR Titmhr 0.0140
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input laser power, W Ppsl 125

Gac 13000arm cavity gain
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arm cavity power, W
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power in power recycling cavity
arm, W
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power exiting from ITM toward elliptical
baffle, W
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Pitm 1.1375 10
4



also check Pitm Pa Titmhr Pitm 1.1375 10
4





Beam curvature radius at ITM HR, m Ritm 1.326 10
6



vertical aperture in ITM ellip baf, m ritmellipy 0.137

horizontal aperture in ITM ellip baf, m ritmellipx 0.112

rbsellipx 0.105vertical aperture in BS ellip baf, m

rbsellipy 0.130horizontal aperture in BS ellip baf, m

X coordinate of BS Ellip Baf, m xs 0

Y coordinate of BS Ellip Baf,, m ys 0

axial coordinate of BS Ellip Baf,, m zs 4.89

X coordinate of ITMHR surface, m x 0

Y coordinate of ITMHR surface, m y 0

axial coordinate of ITMHR surface, m z 0

outer radius of ITM ellip baf, m ritmellipmax 0.170
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Field coupling for arm cavity beam
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Power coupling coupling factor for arm cavity beam

PCF OVI
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PCF 1

BS ELLIPTICAL BAFFLE

distance from BS Ellip Baf scattering surface to
ITM HR surface
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arm power exiting from ITMAR passing through
itm elliptical baffle, W
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arm power exiting from ITMAR passing through
bs elliptical baffle, W
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

Power incident on BS baffle, W

Pbsbaf Pitmaritmellbaf Pitmarbsellbaf

Pbsbaf 1.093

scattered power from BS Ellip Baf onto ITMAR surface, W
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
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3.797 10
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Pbsellbafitm zs Pbsbaf  Pbsbaf BRDFellbaf

π ritm
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

Pbsellbafitm zs Pbsbaf  1.245 10
4



Point Source Field

constant distance of scatter source from ITM AR

zs 4.89 zc zs  zs

assume that phase factor is unity 

zc zs  0 zc zs  zs

constant phase factor for scattered field

Φbsellbaf zs  e
i k zc zs 



Φbsellbaf zs  0.527 0.85i



Normalized Scattered field at ITM AR

xs 0 ys 0 zs 4.89

x 0 y 0 z 0

Ebsellbafitm xs ys zs x y z Pbsbaf  Φbsellbaf zs  e
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Ebsellbafitm xs ys zs x y z Pbsbaf  0.527 0.85i

normalize arm cavity field
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Pbsellbafifo1ptnormalize zs Pbsbaf  1

Field coupling for point source on-axis
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Ebsellbafifo1pt zs Pbsbaf  3.122 10
5

 1.044i 10
5



Coupled power, W

Pbsellbafifo1pt zs Pbsbaf  Ebsellbafifo1pt zs Pbsbaf  Ebsellbafifo1pt zs Pbsbaf 

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Pbsellbafifo1pt zs Pbsbaf  1.084 10
9



Power coupling factor

PCFbsellbafifo1pt zs Pbsbaf 
Pbsellbafifo1pt zs Pbsbaf 
Pbsellbafitm zs Pbsbaf 



PCFbsellbafifo1pt zs Pbsbaf  8.703 10
6



effective scattering solid angle

Δωeffbsellbaf1ptonaxis zs Pbsbaf 
Pbsellbafifo1pt zs Pbsbaf 

Pbsbaf BRDFellbaf


Δωeffbsellbaf1ptonaxis zs Pbsbaf  3.304 10
8



DNbsellbafifo1ptonaxis zs Pbsbaf  TFitmar

2 Pbsellbafifo1pt zs Pbsbaf 
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0.5
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DNbsellbafifo1ptonaxis zs Pbsbaf  4.051 10
23



FOUR POINT
ANNULAR SOURCE 

xs rbsellipx ys rbsellipy zs 4.89 zc zs  zs

Tilt of baffle surface, deg θtbaf 45

baffle distance increment, m Δzs ys 
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tan θtbaf
π
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





 Δzs ys  0.13

Coupled field, rtW



annular source field

field 1 @ 0, +ys, +∆zs

Ebsellbafitm1 xs ys zs x y z Pbsbaf  Φbsellbaf zc zs  Δzs ys   e
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2 zbsellipbafitm xs ys zs Δzs




Ebsellbafitm1 xs ys zs x y z Pbsbaf  0.352 0.936i

field 2 @ 0, -ys, -∆zs

Ebsellbafitm2 xs ys zs x y z Pbsbaf  Φbsellbaf zc zs  Δzs ys   e

i k
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2
y ys 2

2 zbsellipbafitm xs ys zs Δ




Ebsellbafitm2 xs ys zs x y z Pbsbaf  0.983 0.182i

field 3 @ +xs, 0, ∆zs=0

Ebsellbafitm3 xs ys zs x y z Pbsbaf  Φbsellbaf zc zs   e
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2 zbsellipbafitm xs 0 zs x y z 




Ebsellbafitm3 xs ys zs x y z Pbsbaf  0.853 0.521i

field 4 @ -xs, 0 ∆zs=0

Ebsellbafitm4 xs ys zs x y z Pbsbaf  Φbsellbaf zc zs   e
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2 zbsellipbafitm xs 0 zs x y z 




Ebsellbafitm4 xs ys zs x y z Pbsbaf  0.853 0.521i



Fann xs ys zs x y z Pbsbaf 
Ebsellbafitm1 xs ys zs x y z Pbsbaf 

4

Ebsellbafitm2 xs ys zs x y z
4



Fann xs ys zs x y z Pbsbaf  0.093 0.019i

Ebsellbafifo4pt xs ys zs Pbsbaf  4
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
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











Ebsellbafifo4pt xs ys zs Pbsbaf  9.501 10
6

 6.033i 10
6



Coupled power, W

Pbsellbafifo4pt xs ys zs Pbsbaf  Ebsellbafifo4pt xs ys zs Pbsbaf  Ebsellbafifo4pt xs ys zs Pbsbaf 



Pbsellbafifo4pt xs ys zs Pbsbaf  1.267 10
10



Pbsellbafifo4pt 0 0 zs Pbsbaf  1.084 10
9



Coupled power, W

Pbsellbafifo1pt zs Pbsbaf  Ebsellbafifo1pt zs Pbsbaf  Ebsellbafifo1pt zs Pbsbaf 



Pbsellbafifo1pt zs Pbsbaf  1.084 10
9



Power coupling factor

PCFbsellbafifo4pt xs ys zs Pbsbaf 
Pbsellbafifo4pt xs ys zs Pbsbaf 

Pbsellbafitm zs Pbsbaf 


PCFbsellbafifo4pt xs ys zs Pbsbaf  1.017 10
6





PCFbsellbafifo4pt 0 0 zs Pbsbaf  8.703 10
6



effective scattering solid angle

Δωeffbsellipbaf4pt xs ys zs Pbsbaf 
Pbsellbafifo4pt xs ys zs Pbsbaf 

Pbsbaf BRDFellbaf


Δωeffbsellipbaf4pt xs ys zs Pbsbaf  3.863 10
9



Δωeffbsellbaf1ptonaxis zs Pbsbaf  3.304 10
8



displacement noise @ 100 Hz,
m/rtHz

DNbsellbaf4pt xs ys zs Pbsbaf  TFitmar

2 Pbsellbafifo4pt xs ys zs Pbsbaf 

Ppsl







0.5

 xsus 2 k

DNbsellbaf4pt xs ys zs Pbsbaf  1.385 10
23



DNbsellbafifo1ptonaxis zs Pbsbaf  4.051 10
23



Compare the effective solid angles  

Δωeffsmith

π wifo
2



L
2

BRDF1 30 10
6

  Δifo

Δωeffsmith 9.654 10
17



Δωeffbsellbaf1ptonaxis zs Pbsbaf  3.304 10
8



Δωeffbsellipbaf4pt xs ys zs Pbsbaf  3.863 10
9



solid angle of IFO mode, sr Δifo 2.502 10
9





Δitmar 5.178 10
9

solid angle of ITM AR beam waist, sr

zs 4.79 4.81 5

5 4.95 4.9 4.85 4.8 4.75
1 10

8

1 10
7

1 10
6

1 10
5

1 10
4

PCFbsellbafifo4pt xs ys zs Pbsbaf 
PCFbsellbafifo1pt zs Pbsbaf 

4.89

zs





yxbsbaf  Ebsellbafitm xs ys zs x y z Pbsbaf 

 d d

yx0 zs x y z Pbsbaf 
Eaitmar x y( )


Eaitmar0
 d d



s ys  x y z 

2

Δzs ys  x y z 



z Pbsbaf  Ebsellbafitm3 xs ys zs x y z Pbsbaf 
4


Ebsellbafitm4 xs ys zs x y z Pbsbaf 

4


yxys zs x y z Pbsbaf 
Eaitmar x y( )


Eaitmar0
 d d


