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Default by IR

ETMY
0.05deg

PR3

Sapphire
ns=1.754 for 1064 nm
ns=1.772 for 532 nm
Fused Silica
nf=1.450 for 1064 nm
nf=1.461 for 532 nm
Lengths
Larm=3000 m
Lmx=26.6649 m
Lmy=23.3351 m
Lp3=15.7386 m
Ls3=15.7386 m
Ltms=8.3 m

SR3

ITMX ETMX
0.025deg 0.05deg



I R Xt=x-Ltms*sinByt
~—  =-0.0131m

Byt=arcsin(Ns*sinWgry)-Werwm

F u I I ,/ =658 urad

Calculation consistent This can be derived from wgg and w,py,.

with default layout Assuming BS incident angle to be ~1/4,

at 104 m level Bbs=arcsin(nf*sin(arcsin(sin(11/4)/nf)+wg))-Wgzs-11/4)/2-8y
= (a-1)*wgg/2-0y, where a=\(nf2-sin%(11/4))/cos(11/4)

yp=Lp3*sin(Bin)

=0.0122 m
X=-Lmy*sin(8y)

ETMY
0.05deg

Bbs’=134.987226891 deg

=-0.00768 m — =135 deg-6bs
By=arcsin(ns*sinw,.,,)-w ybs=-dgs/cos(Br)*sin(Box)
R =329 urad e & < L0Z0m extgsagcsinénS*SinWETM)-WETM
= ura
\ Bin=0y+2*Bbs
=775 urad ~_
———— N
y
Boy=T1/4-68bs-6r '\ “\
=15.818 deg [~ - .
yt=y-Ltms*sinBxt
Br=arcsin(sin(11/4-6bs-0y)/nf) =-0.0217 m
— ITMX ETMX
=29.169 deg
0.025de 0.05de = *ai
xbs=d,</cos(8r)*sin(Boy) g g VZB_/SSE)ZLGHZ"% sin(6x)
“ooeom Ox=arcsin(NS*sinw, ) -Wiry

Bs=11/4-8bs-wgs-arcsin(nf*sin(6r-wgg))

= 1429 urad — |
Xs=xbs+Ls3*sin(0s) /E%/ Box=11/4+8bs-0r 3

=-0.0475 m =15.844 deg

=329 urad




I R Axt ~ -Ltms*AByt N
— =6.9um (so small) Beam position change at TMS
: will be very small

/ I I M L A_eyt ~ ABey (even if there is no ETM).
W O S o =0.833 urad 3 km arm assures tiny
incident angle to ETM.
See JGW-T1807652 = §’
for calculation E 5 | AGey~Ax/Larm
except for TMS © ] = 0.833 urad
Ax~Lmy*ABin-Aox """"""""""""" g — Refraction angle by BS wedge stays the same;
=.0.00250 m : N2 6bsr~ (a-1)*wgs, Where a=v(nf2-sin?(1r/4))/cos(1r/4)
'§ < =1103 urad
PR3 ABex~Ay/Larm
0, _
To compensate nNo Wiy, : Ocpofp — / = 4.65 urad
ABIn~Bx o i / ABxt ~ Aex
= 329 urad : = 4.65 urad
ek I/ : : / VAREN

Ayt ~ Ltms*ABxt
= 38.6 um (so small)

Nox~NAoy~Lp3+36in ITMX ETMX
=0.00518 m 0.025deg 0.05deg Ay~(Lp3+Lmx)*ABin
= =0.0140 m

Compared with
IR Full

SR3



https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=7652

Green from PR, aligned to both ends

W/O ITMS IR at both ends and green from PR
going to both ends are not compatible
> O
5 & ABey~Ax/L
S ey~Ax/Larm
"o T =0.0629 urad

_ : Refraction angle by BS wedge changes.
Ax~Lmy*ABin-Aox

Bbsr532 ~ (a532-1)*wgg

o
g
—oem 182 where a=\(nf5322-sin?(1r/4))/cos(T/4)
: Q Bbsr532 ~ 1128 urad
PR3 To compensate 6bsr change, |: 0 & ABex~Ay/Larm
ABin ~ Bbsr532-6bsr : %) / =0.351 urad

= 24.9 urad

/

oooooooooooo

Aox~Aoy~Lp3*ABin ITMX ETMX
= 0.00039 m 0.025deg 0.05deg Ay~Aoy
=0.00039 m

Compared with
IR w/o ITMs

SR3




Green from PR, aligned to IR beam
W/O ITMS / IR at both ends and green from PR

going to both ends are not compatible

ETMY
0.05deg

PR3

ETMX
0.025deg 0.05deg

Aye=(Larm+Lmx+Lp3)*(Bbsr532-6bsr)

Compared with oorem

IR w/o ITMs

SR3




Green X

8
s
o
Ayp ~ -Aox+Lp3*ABin
= 0.00006 m -

'o —_

> 2

2 X

: © ABxt=06xt532-8yx
PRB .'.. 0 G -~ (nS532-nS)*WE-|—M
ABIN=-ABx+Bbsr532-6bsr N =15.7 urad
=16.997 urad % /
.................... - -
/ AT I I
Aox~Aoy~Lmx*ABX A}’tg'gg”(;i;myt
=0.00021 m ITMX ETMX - "
0.025deg 0.05deg
ABx=0x532-6x
Compared with 0 -7 85 urad
IR Full 7 7




G ree n Y / Axt=-Ltms*AByt

=-0.00013 m

AByt=0yt532-Byt
F u | I - (Ns532-ns)*Wery,
=15.7 urad

ETMY
0.05deg

PR3 ABy=0y532-0y _—" 258
~ (ns532-ns)*wpy : OCPO'
=7.85 urad ?Q
................................................... »

Aox~Aoy~Lmy*ABy :
=0.00018 m 7 ITMX ETMX

/ 0.025deg  0.05deg

ABs=ABy+6bsr532-6bsr
=32.705 urad

Compared with

IR Full [T Axs ~ Aox+Ls3*As

SR3

=0.00070 m




