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Negative g-factor design of arm cavity

> R1, R2: Input/End mirrorの曲率半径
> gamma: 横モー ド間隔
> w1, w2: Input/End mirror上のビー ム径
> w0: Cavity Waistでのビー ム径
> d: Inputミラー からCavity Waistまでの距離
>
> (1) 1064nm, Positive g-factor (現行案)
> R1=7113.9m, R2=7113.9m
> g1=0.5783, g2=0.5783
> gamma = 0.30372
> w1=3.53cm, w2=3.53cm, w0=3.135cm, d=1500m
> gouy phase shift = 54.7 degree
>
> (2) 1064nm, Negative g-factor
> R1=1900.78, R2=1900.78
> g1=-0.5783, g2=-0.5783
> gamma = 0.30372
> w1=3.53cm, w2=3.53cm, w0=1.62cm, d=1500m
> gouy phase shift = 125.3 degree
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Beam Profile Simulation

positive-g

negative-g

ITM BS (PRM3) PRM

[[ positive g design ]]
# gouy phase shift: 1.13 degree
#
# Z (m) ROC (m) w (mm)
# ITM 0 7114 35.315
# BS 25 7047 35.440
# PRM3 42.1 7003 35.527
# PRM 73.3 6926 35.686

[[ negative g design ]]
# gouy phase shift: 1.10 degree
#
# Z (m) ROC (m) w (mm)
# ITM 0 1906 35.315
# BS 25 1925 35.778
# PRM3 42.1 1937 36.097
# PRM 73.3 1961 36.679
#
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lens combination
with negative-g arm cavity
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focal length of PRM3 (m)

0.86 mm

20.1 mm

on PRM3
on PRM2
on PRM

f3 = +15.9
f2 = -1.95

LCGT folded PRC design
negative-g arm cavity
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PRC beam profile
with negative-g arm cavity

PRM3
z=0
f3=+15.9 m

PRM2
z=14.1
f2=-1.95 m

PRM
z=31.2
ROC=646.7 m

ITM
z=-42.1

BS
z=-17.1

# f1 f2 gouy
15.90000 -1.95000 20.04359

# gouy phase
1.56662 1.53618 0.23744 -0.08194

# ROC (m)
16.03162 1.93366 230.75769 -646.70224

# beam radius (mm)
36.08 4.35 4.35 4.24
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