ROC error assessment
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1. Arm cavity (g,=g,=+0.5783)

2. Arm cavity (g,=9,=-0.5783)

3. No-lens PRC design

4. Folded PRC with g,=g,=+0.5783
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Section 1: Arm cavity
with gl=gz=+1/sqrt(3) = 0.57735
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ROC common and differential error

Since both of front and end mirror has same nominal ROCs,
common ROC error only make a change of beam size at the waist.
The waist position of the cavity mode does not change.

Here I evaluate the mode mis-match as a function of common and
differential ROC error of the mirrors.

Contrary to my expectation, there is no significant difference
between common and differential ROC errors.



ROC differential error (%)
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Section 2: Arm cavity
with gl=gz=-1/sqrt(3) = -0.57735

ITM ETM
Arm cavity
L,, = 3006.69 m
R; = 1906.225
R, = 1906.225

d = 1503.345 (waist position)
ZR = 778.247313 (Rayleigh range)
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Negative g-factor design of arm cavity
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mode mis-match
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ROC differential error (%)
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L34

Arm cavity R,
with gl=gz=-1/sqrt(3) =-0.57735 &

Z = 1503.345 (waist position)
ZR = 778.2373 (Rayleigh range)
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Section 3: PRC cavity

91=92= 1/sqrt(3) = + 0.57735

PRC ITM

PRC cavity

L, =73.3m
R; = -7113.9
R, = 6926.359

d = 1503.345 (waist position)
ZR = 2904.238 (Rayleigh range)
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with no-lens
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d = 1503.345 (waist position)
ZR = 778.247 (Rayleigh range)
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mode mis-match

LCGT PRC with no-lens design
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Section 4:
Folded PRC design with g,=g,=+0.5783
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Folded PRC T® cavity mode &
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Folded PRC T® cavity mode it&
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mode mis-match
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There is no significant difference
of mode mis-match for arm cavity
and for Mode Cleaner.
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PRM2 error (%)
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mode mis-match
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Beam expansion telescope D#HIE
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f1+f>-d is the most sensitive parameter.




Summary of ROC error assessment

mode mis-match

with 1% ROC error

Comments

1. Arm cavity (g,=9,=+0.5783)
2. Arm cavity (g;=9,=-0.5783)
3. No-lens PRC design

4. Folded PRC with g;=g,=+0.5783

positive-g

negative-g
ITM
PRM

telescope

common, differetial TZ=(F720)

g9,=9,=+0.5783
g,=9g,= -0.5783

0.05% error + telescope %
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