GO Comparison of ITMs to replace H1 ITMX
ki WWW&NM H. Yamamoto

(known) Large angle scattering losses
RoC and thermal effects
FO performance

O
O
O
® Is ITM0O6 good? Not bad, but may not be the best
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LIGO (known) Large angle scattering loss
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(*) Reds are loss estimated by maps using self-reference mapg
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LIGO
vt o Comparison of PSDs

SEPTEMBER 14, 2015
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“wln PSDs with self-ref
vt o s with self-reference
SEPTEMBER 14, 2015
ITM PSDs with self reference map and loss with lamda ¢ < 2mm
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LIGO

W‘%L\ Bl M%M/\J\NW

RoC

03
nom nom mskl msk1 mski msk2 msk2
L1X L1Y H1X H1Y
absorptio 0.20 0.14 0.21 0.28 0.2
n (ppm) 0.3
RoCO
1937.9 1940.7 1939.3 1939.2 1934.34 1940.3 1939.32 1939.2 1939.7
RoC
W gauss -1.1m -1.3m -1.2m -1.1m -0.9m -1.3m -1.2m -2.2m -2.1m
RoC
3.5m 3.1Tm 3.2m 2.2m 2.4m
w thermal 3.3m 1.8m 3.4m 5.1m 5 7m 5 3m 5 am 45m 4.6m
250kw
5
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LIGO
bl Cross section : ITM

SEPTEMBER 14,2015 ' T

ITM cross section(x, y=0) : RoC removed for no gaussian weight
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LIGO
wiwwim - Cross section : ITM & ETM

SEPTEMBER 14, 2015

Mirror surface shape (x, y=0) : cold RoC removed
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LIGO
A IFO performance

Cold H1 with ITMO3

Surface map with
F\I ETMY { measured cold RoC

N/ Transmission map
k) ITMY without power term A” :
CPY imperfections 130

CD=P(dark)/P(bright) no trans
maps in
ITMX ETMX BS,.CP,ITM 31

& no ETM

—bright pé:'t_ O G_O{ map 20

BS & no ITM
PRMS CPX map 16

Baffle

I
.

dark port  Mode is defined by 1934m-2245m arm
HOM : other than LG(0,0),LG(1,0)
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LIGO
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LIGO

A | ITMO6 RoC (1934.3m)
RoC(ITMX)
ITMO6 1934.3 1934.3 1939.2
RoC(ITMY)
ITM11 1939.2 1934.3 1939.2
PRG
36.2 36.0 36.7
CD
(Ppm) 110 137 120
HOM in x arm
(Pppm) 99 99 90
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LIGO
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SEPTEMBER 14, 2
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substrate nonuniformity
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Optical path length in ITM
power term in A=160mm subtracted
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LIGO
A o ITM Transmittance

HH\HH [I OI VV

T (%) 1.39 1.42 1.48 1.502 1.503 1.383 1.382
dT/T(11) (%) 2.1 0 4.2 5.8 58 26 27

Ein(CR 2L :

Eout(sig) = Ecav(sig) Eout(CR) = ln(ZL ) =(1- W)EZH(CR)
Esrc(sig) I+ TUT™)

Ein(CR) I D= Eout(CR : xarm)— Eout(CR : yarm) ’

Eref( CRD |\ Eout(CR : xarm)+ Eout(CR : yarm)

=~ (L) (d—T+%) ~50 ppmx 0(0.01)
Eout(CR) = Eref(CR) + Ecav(CR) 871' dx ‘
ITM Eout(Sig) = 17 T Ein(CR)

L : total loss in the arm, including T(ETM)  dSig _ Eout(Sig : xarm)— Eout(Sig : yarm) _ dT

L=(Lx+Ly)/2,T=(Tx+Ty)/2,dL=Lx-Ly,dT=Tx-Ty Sig  Eout(Sig :xarm)+ Eout(Sig : yarm) T

12
LIGO-G1701446 Hiro Yamamoto  Discussion on August 1st, 2017



