ACB scatter with various materials
8/16/13

H( r.edae r.hend
Arm cavity power, W Pq := 840000
radius of baffle edge, m Tedge = 0.0006
radius of baffle bend, m Tpeng = 0.0024
length of baffle plate edge, m Hp = 0.655
length of baffle bend, m Hp := 2:0.239= 0.478
laser wavelength, m X\ = 1.06410 °
T
wave number, m”-1 k.= 2-;
6
k = 5.905x 10
IFO waist size, m Wifo == 0.012
N2 9
solid angle of IFO mode, sr AQjg, = =2502x 10
’n‘.W.

ifo



ACB displacement @ 100 HZ, m/rt HZ

Transfer function @ 100 Hz, ITM HR

Gaussian beam radius at ITM, m

IFO arm length, m

PSL laser power, W

Arm Power, W

radius of Cryopump aperture, m

half-angle from centerline to Rcp, rad

BRDF, sr*-1; CSIRO, surface 2, S/IN 2

radius of manifold/cryo baffle, m

height of ledge, m

radius of ACB hole, m

area of ACB hole, m"2

area of manifold/cryo baffle ledge, m"2

12

XACB =1.10
TF =1.110 9
itmhr == ++
w = 0.055
Lorm = 4000
Ppsl = 125
Pg = 834174
Rep = 0.3845
ch
ch = C
arm
BRDFl(e) — 2755.12
8 2 1.23597
(1 + 8.50787.10%.67)
0.769
Reryo = —— = 0.385
H_ :=0.769 — 0.655 = 0.114
Hy 1= Repyo — H = 0.271
raCbhOle = 0.172
. 2
Ah = ﬂ'facbho'e = 0.093
A, = 0.093
(Rcryo > >
AL = ] 2. /Rcryo — H dH
Hy

AL =0.043



area of exposed ACB, m”2 AACB = “’Rcryoz - 2.A - A =0236

6

cp
power through the cryopump baffle Pach = Pa'J 2:7-9-BRDF4(6) d6
aperture (hits 0
the arm cavity baffle), W
Pach = 14.573
Area of cryopump baf aperture, m"2 Acp = 7r~RCp2 = 0.464
o . . Pach
incident intensity, W/m”"2 lj:== —— =31.376
Acp
tilt angle of baffle edge, rad 0 == 1~% = 0.017
ny =0
incident angle, rad ei(et,exy) = acos(cos(exy)cos(et))
input angle range, bend, rad exymaxbend = 33»% = 0.576
. 180
input angle range, front edge, deg exymaxbdeg = exymaxbend'_ =33
T
input angle range, edge rad exymaxedge = % = 1571
. 180
input angle range, edge deg exymaxpdeg = exymaxedge'_ =90
T
Frontal area of baffle plate edge, m"2 Abp(redge) = 2'redge'Hp

Abp(redge) ~786x10 4

incident power, W Pibp(redge) = Ii'Abp(redge)



Plbp(redge) = 0.025

BRDF #4 Oxidized stainless steel, 3 deg inc.

Reflectivity of baffle surface R=0.02
break-over angle, rad 0q = 8—— - 0,014
180
max BRDF, sr*-1 BRDFg =17
final slope modifier B:=07
1
O
micro-roughness constant Conri=
0,°

3
Cppyr = 8.678 x 10

large angle BRDF, sr*-1 BRDFg, := 0.03
. BRDF
BRDF function, sr-1 BRDFACBoxy3(®i) = — BRDFg,
1+ cmr-eiz)
back-scatter angle, rad 03 := 2-3~l = 0.105
180
back-scatter BRDF, sr*-1 BRDFACBoxy3(93) = 0.337

BRDF #4 Oxidized stainless steel, 57 deg inc.

Reflectivity of baffle surface = .04

30



break-over angle, rad

micro-roughness angle, rad
max BRDF, sr*-1

final slope modifier

micro-roughness constant

large angle BRDF, sr*-1

BRDF function, sr-1

back-scatter angle, rad

back-scatter BRDF, sr*-1

180

9i:=0.,0.00001 .. 10-6,

T

0, := 0.6-
A 180

0, = 10-—— = 0.175
180

BRDEq, = 40

B:= 0.95

3
Crpyr = 9797 x 10

BRDEgo,,= 0.04

BRDF,
BRDFACBoxy57(%i) =

2
(l + Cmr~6i )

=0.01

T
O = 2-57—— = 1.99
57 180

BRDFACBoxys57(057) = 0042



100

1017

BRDFAcgoxy3( %)

BRDF A cBoxys57( i)

0.01
1x10~

BRDF Black Glass 57 deg inc.

specular reflectivity

break-over angle, rad

micro-roughness angle, rad

max BRDF, sr-1

final slope modifier

micro-roughness constant

1x10~ 0.01 0.1

-3

T
84=1-——=10.017
180
T
8a,= 95— =0.087
180

BRDFq ;= 0.02

B:=14

100



3
Cir= 2103 x 10

large angle BRDF, sr*-1 BRDFgo,= 410 >
BRDF,
i -\_ — -
BRDF function, sr-1 BRDFpg57(9j) := S BRDFg,
2
1+ Chr )
T
back-scatter angle, rad O ;= 2.57-—— = 1.99
-5
back-scatter BRDF, sr™-1 BRDFb957(657) = 4.006 x 10
BRDF Black Glass 15eg inc.
specular reflectivity R1g = 0.042
T -3
break-over angle, rad 84,= 0.5— =8.727 x 10
180
micro-roughness angle, rad 92.:= 5. _ 0.087
max BRDF, sr-1 RRREe= 0.12
final slope modifier B:=.75
1
NOR
micro-roughness constant C,.. =
AR 0 2
1

4
Cmr =1.996 x 10

large angle BRDF, sr*-1 BRDFgq,;= 1.5:10 >



BRDF

BRDF function, sr-1 BRDFb915(ei) = —B + BRDFg,
2
1+ Cmr'ei )
back-scatter angle, rad 015 := 2.15.— — 0.524
180
back-scatter BRDF, sr”-1 BRDFb915(915) ~ 2036 x 10

BRDF Black Glass 5 deg inc.

specular reflectivity Rg := 0.05
T -3
break-over angle, rad 4= 05— =8727x 10
180
micro-roughness angle, rad Ba,:= 5 - 0.087
max BRDF, sr-1 RRRA= 015
final slope modifier B:=.85
1
O
micro-roughness constant C,.. =
NARIA 2
01
C. = 1655x 10"
mr = 4999 %
large angle BRDF, sr’-1 BRDFgq,= 1:10° >
BRDF,
i -\ _ o
BRDF function, sr-1 BRDFpg5(8j) := S BRDFg,
2
(1 + Cmr-ei )

back-scatter angle, rad Og = 2'5.1%0 =0.175



back-scatter BRDF, sr*-1

BRDFyg5(05) = 7.655 x 10 *

BRDF Black Glass fire polish (empirical estimate)

break-over angle, rad

micro-roughness angle, rad

max BRDF, sr*-1

final slope modifier

micro-roughness constant

large angle BRDF, fire polish,
sr-1

BRDF function, sr-1

6 := 0,0.00001 .. 106,

™ -3
61 = 05— =8.727 x 10
180

T
0, := 5.—— = 0.087
M2 7180

BRDEq,= 0.1

B8:= 0.85

4
Cpyr = 1655 x 10

-3
BRDFbgfp =410

BRDF,

BRREbgtal®i) = —

2
(l + Cmr~9i )



0.1

1x10~
1><10_5 | 1
1x100% w10 o001
Black Glass BRDF Summary
BRDFpgs5(05)
BRDFy := BRDFbgl5(615)
BRDFpg57(057)

0

inc =

100
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o/

49

1x10

1x10

BRDFbg
BRDFbg
ooo

1x10

60

40

20

einc

Black Glass Reflectance Summary

Rig

Rbg .

N



0.1 T T

Rbg
0.01
Rbg
ooo
1x10" 2 : ;
0 20 40
Yinc

BRDF DLC 5 deg inc.

specular reflectivity Rylcs == 0.0048

T -3
break-over angle, rad 4= 05— =8727x 10
180
micro-roughness angle, rad Ba,:= 10— - 0.175
180
max BRDF, sr-1 RRREo= 03
final slope modifier B:=09
1
NORS
micro-roughness constant C,.. =
NAWA 2



4
Cmr =1.523 x 10

-6
large angle BRDF, sr™-1 BRDFg,,= 5-10
. BRDF,
BRDF function, sr™-1 BRDFjc5(6j) := —————— + BRDFgy

s
back-scatter angle, rad O .= 2.5-— = 0.175
A 180
back-scatter BRDF, sr’-1 BRDFd|C5(95) _1197x 107 °
BRDF DLC 15 deg inc.
specular reflectivity Rylc1s := 0.0076
break-over angle, rad 0, = 1.5-i = 0.026
b 180
micro-roughness angle, rad 92.:= 60-—— = 1.047
180
max BRDF, sr-1 RRRE= 0015
final slope modifier B:=07
1
NOR
micro-roughness constant C,.. =
AR 0 2
1
Ciy = 2.468 103
mr = 4700 X
-6
large angle BRDF, sr*-1 BRDFgo;= 1.0-10
. BRDF
BRDF function, sr-1 BRDFjc15(6j) = ——————— + BRDFg;

(1 ‘ c:mr-eiz)B



T
back-scatter angle, rad O := 2-15-—— = 0.524

back-scatter BRDF, sr™-1 BRDFd|C15(915) —1574x10 4
BRDF DLC 57 deg inc.
specular reflectivity Rylcs7 = 0.11
T
break-over angle, rad 0, := 4-—— = 0.07
ST
micro-roughness angle, rad 2= eo.l =1.047
180
max BRDF, sr*-1 RRRE= 002
final slope modifier B:=11
1
,(B)
micro-roughness constant C.., .=
AR 0 2
1
Cr = 180.116
large angle BRDF, sr*-1 BRDFgp,= 6510 >
_ BRDF
BRDF function, sr’-1 BRDFjc57(6i) = P BRDFg,
2
(1 + Crnr 6 )
back-scatter angle, rad O = 2.57.l =1.99
back-scatter BRDF, sr*-1 BRDFd|C57(957) ~ 7952 % 10 °

Qdegl) = ei-%



6; := 0,0.00001 .. =
2

0.1

1x10

5

0.01

1x10

1x10~

1x10~ %

DLC BRDF Summary

back-scatter BRDF, sr*-1

incident angle

back-scatter BRDF

3

1x10~ 0.01 0.1 1 10 100

5 BRDFy5(05)  BRDFgcs(5)
BRDF := | 15 BRDFjc15(615) BRDFgjc15(015)

57 BRDFgics7(657) BRDFyics7(0s7)

()
6;nc = BRDF
5
Oinc = | 15
57

(v
BRDF yjcpscat := BRDF



3

1.197 x 10
BRDFgjcpscat = | 1.574 x 10
7.052 x 10 °
0.01 =
1x10"° El\\ :
S ‘
BRDFgjchscat N 1
ooo \ |
BRDFdchscat \1 |
_ — |
1x10~ % ——
1x107° -
0 20 40
einc

DLC Reflectance Summary

Reflectance

incident angle

ReflectanceDF

5 Ryics  Rdies
Raic = | 1 Rdicis Rdic1s
57 Ryie57 Rdles7

(@
Oinc = Ralc
5
Oinc = | 15
57
v

Ralc = Ralc



48x 10

Rdic = | 7.6x 10
0.11

Rdlc
ooo

Rdlc

0.1

0.01

1x10 2

20

inc

40

60



100 T T T T
10
an
BRDFACRoxys7( i)
_ o1-
BRDFbg57(9|)
BRDFgj57( ) 0.01f R
1x10”
110+
1)(10* 5 | | | | |
=100 w107 oot 0.1 1 10
edeg(ei)
OXIDIZED SS

incident angle, rad

Scatter function from baffle plate edge

T
0 = 1.—— = 0.017
M g
Sboxy(et) =1

0j(8y. Byy) = acos(cos(6yy)-cos(6y))

100



Sedgeoxy(et) =

"exymaxedge

Sedgeoxy(®t) = 7-727 x 10

13

BRDF ACBOXy3(es + 2-ei(et,exy))- [wifoz - [Larr

Scattered power into IFO from baffle plate edge

I:'acboxyedgebsifo(

= 10.,0.001..05

etdeg(e)t)

6;,0.001) = 1.583 x 10~

I:'za1cboxyedgebsifo(9t’ redge) = 4-iTegge Hp' BRDFl(?’O'lO_ 6)'AQifo'(Sedgeoxy(et))

19

180

= 0, ——
U



1x10” Y T T T

1x10" 8 -

I:’acboxyedgebsifo(et’ 0'001)

Pacboxyedgebsifo(et’ 0'002)

Pacboxyedgebsifo(et’ 0'004)

110" 9

1x10~
0.01 0.1 1 10 10C

etdeg( et)

displacement noise @ 100 Hz,
m/rtHz

0 0.5
. F>acboxyedgebsifo( t> redge)
DNacboxyedgeb(et’redge) = TFitmhr

IDpsl

- 25
DNacboxyedgeb(et»O-()Ol) = 4.623 x 10



9= 10,0.001..05

DNacboxyedgeb(et’ 0'001)

D'\‘acboxyedgeb(6'£’1Q‘§?82 )24—

DNacboxyedgeb(et’ 0'004)

0.01

Scatter from baffle bend

Shoxy(6r) = 1.034 x 10

"exymaxbend

(z.ei(et, exy)+L—

Wifo

arm

D
~—

i

o

BRDF ACBOXyS(eS + 2-ei(et,

10 10C

exy))'\/ Wifo2 - D—arm'(es



Power Scatter from baffle bend into IFO
P - (0on ) o 4lr . H BROF; (30107 ¢)- AQ (S (0
acboxybendsﬁo( t> bend) = *li"'bend " 'b’ 1\ ‘ |fo'( boxy( t))

/Q/TA:: 0

19

P 6;,0.001) = 2.119 x 10~

acboxybendsifo(

180
;= 0,0.001..05 Sudegl &) = O

1x10~ %8 T T T

Pacboxybendsifo(ev 0'001)

F’acboxybendsifo(et’lg'%2 }9—

Pacboxybendsifo(ets 0-004)
1x10 20 L | |
" o ! 10 100
Otde( )
ACB displacement @ 100 HZ, m/rt « 110 12

HZ



displacement noise @ 100 Hz,
m/rtHz

XacB 2K

I:)acboxybendsifo(et’rbend) o0
DNacboxybend(et’rbend) = TFitmhr

IDpsl

- 25
DN choxybend|(©-0-001) = 3.951 x 10

= 10.,0.001..05

1x10” 2 T T T

DNacboxybend(et’ 0'001)

DNacboxybend(et’lg'?gz}M— .

acboxybend(et, 0.004)

1x10~
0.01 0.1 1 10 100

Power Scattered from the louver portion of baffle



™
BRDF ACBOwa(z-s?-Ej = 0.042

2

- -BRDF1(30~1O_ 6)-AQi

Wifo

T
Pacboxylouvsifo = Ii'AACB'BRDFACBoxy57(2'57'E)

Larm

— 18
Pachoxylouvsifo = 9:485 x 10

displacement noise @ 100 Hz,
m/rtHz

T

0, := 1.
t 180

0.5
P R
achoxylouvsifo
DNacboxonuv(et) = TFitmhr'( Posl } XacB 2K
ps

w
DNacboxonuv(et) =3579x 10

Pacboxytsifo(et’ redge’rbend) = F)acboxyedgebsifo(et’redge) + Pacboxybendsifo(et’rbend) + Pt
O=0

- 17
Pachoxytsifo( ft: 0-001,0.003) = 1.038 x 10

total displacement noise @ 100 Hz,
m/rtHz

0.5
I:’atcboxytsifo(at’ Tedge> rbend)

DNacboxyt(et’redge’rbend) = TFitmhr'[ Py
ps

— 24
DNacboxyt(eta rEdQE’rbend) = 3.648 x 10



0,:=0,0.001..05

1x10” 3

DNacboxyt( 6¢,0.001, 0.003)

DNacboxybend(eta 0-0&31)0— 2|

(DNacboxyedgeb(et’ 0.001))

1x10° % : :
0.01 0.1 1 10 100
etdeg(et)
MIXED: OXIDIZED STEEL EDGE, BLACK GLASS LOUVER
Scattered power into IFO from baffle plate edge
et = 1
0y _
ymaxedge
Wifo
(2. 0;( 0y exy)+L—
arm >
éﬁwet) = | BRDFACBoxyS(es + 2'9i(9t’9xy))'\/ Wifo ~ [Larr
|
J Wifo
2:0{(6y. Oy )~ -
arm




-13
Sedgeoxy(®t) = 4471 x 10

Scattered power into IFO from baffle plate edge

f»a&bwyedge\bsim(et’redge) = 4'Ii'redge'Hb'BRDFl(so'lo_ 6)'AQifo'(Sedgeoxy(et))

19

Pacboxyedgebsifo(et,0.001) =1.583 x 10

180
;= 0,0.001..05 Sudegl &) = O

1x10~ Y T T T

1x10" 8 -

Pacboxyedgebsifo(GP 0'001)

I:’acboxyedgebsifo(et’ 0'002)

Pacboxyedgebsifo(et’ 0'004)

110" 9

- 20 1 1 I
0.01 0.1 1 10 100

1x10



ﬁgs displacement @ 100 HZ, m/it Xacp,= 1107 72

displacement noise @ 100 Hz,
m/rtHz

P .
achboxyedgebsifo
%&bwyadgeb(et’redge) = TFitmhr'[ P

psl

- 25
DNchoxyedgeb( 9t 0:001) = 4.623 x 10

= 10.,0.001..05

1x10” 2 T T

(et’redge)JO'5

DNacboxyedgeb(et’ 0'001)

DNacboxyedgeb(et’lg'%z)M—

DNacboxyedgeb(et’ 0'004) ___________________

1x10~

0.01 0.1 1

10C



Scatter function from baffle bend,
oxidized steel

Gt =0
"exymaxbend r Wi
IT0
r2- 9i(9v 9xy)*,_—
arm
Shig(®) = ‘ BRDFpyg57(0s + 2:0;(6. 0xy)): Jwifoz ~ [Larm (05 - 2:€
|
Wit
J2 ei(et,exy)— - o
arm
J 0 -
Sboxy(6) = 1034 x 10 2

Power Scatter from baffle bend into IFO

Pacbbgbendsifo( ®t: Mbend) = 4"i'rbend'Hb'BRDF1(3O'lo_ 6)'Aﬂifo's'bbg(et)

/Q/b\:: 0

21

Pacbbgbendsifo(et’0'003) =12x10

180
;= 0,0.001..05 Sidegl®t) = O~



1x10~ %0 T T T

1x10” 21 .
I3<alcbbgbendsifo( O 0'001)

Pacbbgbendsifo( Ot 0'002)

I:’acbbgbendsifo( Ot 0'004)
22

1x10 “T ]
1)(107 23| | | |
0.01 01 1 10 100
6tdeg(et)
ACB displacement @ 100 HZ, m/t Xacg,= 1107

HZ

displacement noise @ 100 Hz,
m/rtHz

T

6, :=1-
t 180

'XACB'Z'k

0.5
F)acbbgbendsifo(et’ rbend)J
P

DNacbbgbend(et’ r) = TFitmhr'( :
ps

— 26
DNacbbgbend(et’O-()Ol) = 1.811 x 10

9= 10,0.001..05



1x10~%° | | |

DNacbbgbend( Ot 0-001)

DNacbbgbend( O 0-002) TN
_____ N
DNychbgbend( Ot 0:004) N
\
\;\\;\
N\
\\\\
\\\
1x10~ % 1 | |
0.01 0.1 1 10
etdeg(et)

Power Scattered from the louver portion of baffle, black glass

T -5
BRDFbgs7(2-57-r80) = 4.006 x 10

2
Wifo

T
PacbbgloUVsifo = li-AacB’ BRDFbgs7(2.57.r80).

Larm

21

Pacbbglouvsifo = 9-102 x 10

displacement noise @ 100 Hz,
m/rtHz

100

” 'BRDF1(30~1O_ 6).AQifo



0.5
P .
acbbglouvsifo
DNacbngouv(et) = TFitmhr'[ Py J XacB 2K
ps

25

DNacbngouv(et) =1.109 x 10

Total Power Scattered from the edge, bend, and louver, black glass

Pacboxybgtsifo(et’redge’ rbend) = Pacboxyedgebsifo(et’redge) + Pacbbgbendsifo(et’rbend) + Pachbglouv
/Q/T/\:: 0

- 19
Pachoxybysifo( ©t: 0-001,0.002) = 2.689 x 10

total displacement noise @ 100 Hz,
m/rtHz

0, :=1-
M g0

Pacboxybgtsifo(et’ Tedge> rbend) oo
DNacboxybgt(et’ Tedge> rbend) = TFitmhr Xace-2-K

I:)psl

- 25
DNacboxybgt(et’fedge, rbend) =3.753 x 10

8= 0,0.001..05



1x10~ 24 T T T

DNacboxybgt

6,,0.0001,0.002 \
Ol 01001000

DNacpbgbend| Ot 0-004) 1 1o~ 251- i

DNacboxyedgeb(et’ 0'001)

b0 o1 0.1 1 10 100
9tdeg(et)
ALL BLACK GLASS
Gt =1
"exymaxedge r Wi
110
r2.ei(et, exy)+L—
arm >
Sedgebg(e)t) = BRDFng?(es + 2'6i(6t’9xy))‘\/wifo - [Larm'(es -

arm

- 16
Sedgebg(®t) = 5656 x 10



Scattered power into IFO from baffle plate edge

Pacbbgedgebsifo(et’redge) = 4"i'redge'Hb'BRDFl(30'1O_ 6)'AQifo'(Sedgebg(et>)

1.
M 180
P 1)=154x%x 1 -2
acbbgedgebsifo(epaoo )— 54 x 10

180
;= 0,0.001..05 Sidegl®t) = O~

1x10~ %0 T T T

Pacbbgedgebsifo(et’ 0'001)

Pacbbgedgebsifo(et1g'98’2>1— .

Pacbbgedgebsifo(ev 0'004) AN

-——

1x10~
0.01 0.1 1 10 100

ACB displacement @ 100 HZ, m/rt =
HZ



displacement noise @ 100 Hz,
m/rtHz

et = :I.l
180
0.5
P i (01, T,
acbbgedgebsﬁo( t edge)
DNacbbgedgeb(et’redge) = TFitmhr'[ Py XacB 2K
ps

— 26
DNaCbbgedgeb(et,O-()Ol) =1.442 x 10

9= 10,0.001..05

1x10” % T T T

DNacbbgedgeb(et’ 0'001)

DNacbbgedgeb(ev 0'002)

DNacbbgedgeb(et’ 0'004)

26 I I I
0.01 0.1 1 10 100

1x10



displacement noise @ 100 Hz,
m/rtHz

Scatter function from baffle bend, black glass

"exymaxbend r Wi
0

(2. (61, exy)4L—'
arm

BRDFy 575 + 2:6i(6. 6, )) Jwifoz ~ [Larm (8 - 2:€

Sog0) =

Wifo

xy) —

|
|
Jz-ei(et,e

Spbg(0) = 1.953 x 107 °

Power Scatter from baffle bend into IFO
P i (0,1 = 4-L-rp . -Hp-BRDF (3010_6)AQ- Shhg(®
Mazbhgbemwm( t> bend) = "i'bend " 'b’ ASad ’ |fo'( bbg( t))

/Q/T/\:: 0

— 22
Pacbbgbendsifo(et’0-001) =4.001 x 10

180
;= 0,0.001..05 Sudegl &) = Oy



1x10~%° T T T

1x10~ 2 =

Pacbbgbendsifo( Ot 0'001)

Pacbbgbendsifo( Ot 0'002)

I:’acbbgbendsifo( O 0'004)

1x10” 24 7
110~ 23] | | |
0.01 0.1 1 10 100
etdeg(et)
ACB displacement @ 100 HZ, m/rt XacR, = 1107 72

HZ

displacement noise @ 100 Hz,
m/rtHz

Pacbbgbendsifo(et’rbend) o0
BNagbigband(t: Tbend) = TFitmhr 5 XacB 2K

psl

— 26
DNacbbgbend(et’O-O()l) = 1.169 x 10



= 10,0.001..05

1x10" % T T T

DNacbbgbend( et’ 0'001)

DNacbbgbend( 9t19-982)?6—

DNacbbgbend( Ot 0'004)

27 ] | ]
0.01 0.1 1 10 100

etdeg(et)

1x10

Power Scattered from the louver portion of baffle, black glass

2

W.
T ifo _6
Recbbglouvsifo, 'i'AACB'BRDFngﬂ@'“'@)' 2'BRDF1(30'10 [
Larm

21

Pacbbglouvsifo = 9-102 x 10

displacement noise @ 100 Hz,
m/rtHz

et = 1L
180



p 0.5
acbbglouvsifo
Naghogloud &) = TFitmhr'(—P J XacB 2K

psl
— 25
DNacbngouv(et) = 1.109 x 10
0= 0,0.001..0.5
1x10” % | | |
DNacbngouv(et)
1x10 %2 ! , |
0.01 0.1 1 10 100

etdeg( et)

Total Power Scattered from the edge, bend, and louver, black glass
T

0;:=1-
t 180

Pacbbgtsifo(et’redge’rbend) = IDacbbgedgebsifo(et’redge) + Pacbbgbendsifo(et’rbend) + Pachbglouvsifo

-2
Pachbgtsifo( Bt 0-001,0.002) = 9.459 x 10



total displacement noise @ 100 Hz,
m/rtHz

Pacbbgtsifo(et’ Tedge> rbend) oo
DNacbbgt(et’redge’rbend) = TFitmhr P Xace-2-K

psl

- 25
DNehbgt(®t: Tedge- Tbend) = 1129 x 10

0= 0,0.001..05

1x10~ %4 T T T

DNacbbgt( 0,,0.002, o.ooz)

DNacbbgbend( O 09%%— 25 ]

DNacbbgedgeb(et’ 0'002)

110
0.01 0.1 1 10 100



Comparison of Baffle Materials

;:=0,0.001..0.5

23

1x10 T

DNacbbgt(et’ 0.0016, 0.0016)

DNaghoxyt( 0 0.0006, 0.0026) 24,

DNacpoxybgt| Ot 0-0006, 0.0016)

1x10~
0.01 0.1

REFLECTED ACB SCATTER

reflectivity of black glass @ 57 deg

reflectivity of black glass @ 3 deg

net reflectivity of all black glass after 4
bounces

reflectivity of stainless steel @ 57 deg

1 10
etdeg(et)
Rpgg = 0.02
3

Rbgnet4 = Rogs7'Rog3

-9
I:{bgnet4 =8x10

R5557 = 0.04



reflectivity of stainless steel @ 3 deg Res3 = 0.02

3

net reflectivity of ss after 4 bounces Rgsneta = Res57'Rss3

_7
Resnets = 3-2x 10

net reflectivity of mixed black glass

2
Rpgssnet4 = Rpgs7-Rss3 "Rpg3
and ss after 4 bounces

-9
Rpgssnets = 8 x 10

power through the cryopump baffle Pacp = 14.573
aperture (hits
the arm cavity baffle), W

Area of cryopump baf aperture, m”"2 Acp = 0.464
0;:=0,0.001..0.5
I . : Pach
incident intensity, W/m”"2 Jij= —— = 31376
cp
area of exposed ACB, m”2 Apcp = 0.236

power hitting ACB, W Pace = liAacB

Pacp = 7:393

BRDF of chamber wall BRDFwa” =01

-9
AIfO =2.72x 10

L ;= 4000
MWV

Power reflected from mixed bg

Pacbbgrefl = Rogneta PACB
baffle, W



-8
Pacbbgreﬂ =5.914 x 10

Power scattered into IFO mode
from ACBporc, W

T Wifg ( - 6)
Pacbporcrefls = \/Z'Pacbbgrefl'Rbgnet4'BRDFwaII' ‘BRDF1130-10 /- Ajgq
L
- 33
Pacbporcrefls = 9-93 x 10
Motion of BSC chamber @ 100 Hz, m/rt Hz Xpscchamber = 2 % 10 1
displacement noise @ 100 Hz,
m/rtHz
p 0.5
acbporcrefls
DNacbporcrefI = TFitmhr'( Pl J “Xpscchamber 2K
ps
DN —2316x 10 0
acbporcrefl = 4949 %
Power reflected from ss baffle, W Pachsscrefl = Rssneta'PACB
P — 2366 x 10 °
acbsscref] = 4-900 %
Power scattered into IFO mode
from ACBss, W
, T Wifo ( S 6)
Pacbssrefls = \/Z'Pacbsscrefl'RssneM'BRDFwaII' 5 -BRDF130-10 'Aifo
L
- 29
Pacbssrefls = 1-989 x 10

Motion of BSC chamber @ 100 Hz, m/rt Hz Xpscchamber = 2 ¥ 101



displacement noise @ 100 Hz,
m/rtHz

p 0.5
achssrefls
DNachssrefl = TFitmhr{ P g } 'szcchamber'z'k
ps

29

DN 9.263 x 10

acbssrefl =



(05 - 2-ei(et,exy))]2-imz 6 |-co5( 6y ) 0Oy
arm







Larm

- 2-ei(et,exy))]2-—2 6 |-cos(B,y) 6y,

arm




ifo

Joxylouvsifo

38



2 Larm

(85 — 2:6i(8r. Byy )] — do -c05(6yy ) d6yy,

arm







(6000 =% o
Larm

~cos(6xy) do

Xy



sifo



— L
2-ei(et,exy))]z-im2 do

Larm

de

-cos(GXy) Xy

w







(5 [
arm

~cos(e )de

w

Xy) =UXy
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