MC Tube Baffle Scatter

8/4/10
chamber motion @ 20 Hz, m/rt Hz Xmi= 10 8
thermal noise displacement @ 20 Hz, m/t Hz =~ X 4:= 2-10 20
BRDF, sr*-1; CSIRO, surface 2, SIN BRDF(6) := 279512
2 g 2 1.23597
(1 + 8.5078710°-6 )
arm power, W Pam = 8.34 105
arm length, m L := 4000
M
spot radius of IFO mode, m w:=.0115
COC radius, m Reoc:= 0.170
Arm Cavity Baffle radius, m Racs = 0348
2
Racg = 0.173
. : Racs
maximum scattering angle, rad Omax ==
L

O = 4.325x 107 °

.. . RCOC
minimum scattering angle, rad Omin =
L
-5
Omin = 4.25x 10

SCATTERED POWER FROM FAR COC THROUGH BEAM TUBE, PAST
NEAR COC



emax
total power scattered into Petmbaf == Parm:2-T¢- BRDF4(6)-sin(6) d6
annulus
between near COC and ACB

9min

Petmbaf =0.145

DIFFUSE LIGHT SCATTERED FROM
MODECLEANER TUBE BAFFLE

fraction of power reaching

modecleaner tube corner Mmet == 0.01

incident power on modecleaner tube

corner, W
Pmctbaf ‘= Nimet: Petmbaf
-3
Pmctbaf =145x%x 10
BRDF of Baffle, BRDF s := 0.05
sr-1
BRDF of COC @ 3E-5 rad incidence BRDF1(3-1O_ 5) = 1.364 x 103
angle
solid angle of IFO, s AQ = 27210 °
. TT-W -5
power scattered into IFO, watt Prctbs := Pmctbaf-BRDFbaﬁ-—-BRDF1(3-10 )-AQ
L2
Prcths = 6.987 x 107 2+
Pmtbs
MC baffle scattered power to arm Nmetbsifo = ———
power ratio Parm
— 27
Nmetbsifo = 8.377 x 10
chamber motion @ 20 Hz, m/rt Xm=1x10 8
Hz
SRD displacement @ 20 Hz, m/rt Xgg=2x 10 20

Hz



X
relative scattered light £ \ Nimetbsifo'Xm
displacement noise Xerd

f = 0.046

LIGHT RETRO-REFLECTED FROM MODECLEANER TUBE CORNER

estimated fraction of power -0l
retro-reflected Mmerefl == Y-
from modecleaner tube corner

. W _
power retro-reflected into Pinctr = Pmctbaf'nmcrefl'BRDFbaff’ﬁ_'BRDF1(3'10 5).A5
IFO, watt L2

Prctr = 6.987 x 10 22

Pmctr

retro-reflected power Nmetrifo :=
to arm power ratio Parm

— 28
Nmetrifo = 8-377 x 10

X
relative scattered light = N Mimetrifo Xm
displacement noise Xsrd

f =0.014



