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Purpose
To introduce ASC of input mode cleaner

Perform analysis calculation and Finesse simulation

l

Compare with actual measurement values



Analysis calculation
of IMC_ASC

View the signal in reflected power
(REFL_WFS) and transmitted power
(IMMT_TRANS, MCe_TRANS)

when the mirror is moved in 6 patterns.

\

Signal separation of the six
patterns of motion at the position
of the QPD (by Gouy phase).

Move the flat mirror to in-

phase b_p
(Yaw) Move the flat mirror to
) . b m
differential.
Move end mirror b b
Move the flat mirror to in-
a_p
phase
(Pitch) Move the flat mirror to 4 m
differential. -
Move end mirror ab




REFL_WFS
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Moving each mirror

My analysis calculation

Vertical WFS signal(Pitch)

— (b_p(n/2)+b_m(m/2))/2
— (b_p(n/2)-b_m(n/2))/2
— b _b(m/2)

QPD(90deq)

real QPD1(-63deq)
real QPD2(28deq)

50 100 150 200 250 300 350
gouy phase[deg]
horizontal WFS signal(Yaw)

(a_p(m/2)+a_m(m/2))/2
— (a_p(m/2)-a_m(m/2))/2
— a b(n/2)

QPD(90deq)

real QPD1(-63deq)
----- real QPD2(28deqg)

T T T T T T T
50 100 150 200 250 300 350
gouy phasel[deg]

Matches the LIGO setting.

Added and Subtracted the differential and
in-phase movements of the flat mirror.

\/S Analysis calculation of LIGO paper

Signal at MC1REFL [VWirad]

Signal at MC1REFL [Wirad)
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REFL_WFS Moving each mirror

Finesse simulation is shift Gooey phase.

My analysis calculation VS simulation
Vertical WFS signal(Pitch) PITCH
10000 1 — (b_p(n/2)+b_m(m/2))/2 1000 MCE
| — (_p(m/2)b_m(w/2))/2
7300 _ :b_h(‘mQ) MCI
BOOD gt e N T QPD(90deq) 00 A — MCO
real QPD1(-63deq)
— 2500 real QPD2(28deq) ks QPD(90deq)
e 7 = 0 1 real QPD1(-63deg)
: ° < o= real QPD2(28deq)
A 2500 A =500 4
—5000 4
—1000 -
—7300 7
10000 | ; 0 50 100 150 200 250 300 350
0 =0 100 150 200 250 200 450 Gouy phase accumulated between MCI and WFS1 [deg]
gouy phase[deg]
horizontal WFS signal(Yaw) YAW
15000 1
1500 — MCE
10000 A —_—
1000 A MCI
— MCO
3000 1 -
5 g 00 OPD(90deg)
E 0 E 0 real QPD1(-63deq)
& _s000 4 — (a_p(m/2)+a_m(n/2))/2 =500 - TEﬂl QPDZ{ZBC‘.EQ}
— (a_p(n/2)-a_m(n/2))/2
— abm?) —1000 -
—10000 OPD(90deq) 4
real QPD1(-63deg) —1500
—15000 1 real QPD2(28deq) T T T T T T T
0 m w0 1o ao e s s o o0 oo 199 200 290 sed ar
gouy phasel[deg] Gouy phase accumulated between MCI and WFS1 [deg]



IVICe TRANS Moving each mirror Finesse simulation is shift Gooey phase.

My analysis calculation VS simulation
Vertical TRANS signal(Pitch) PITCH
10000 ; 750 1 MCE
7500 1 500 MCI
5000 MCD
250 1
= a0 b O0deg
= 0 A -
E . E real QPDl{_34degj
- —250 4 real QPD2(55deq)
—5000 1 — (b_p(m/2)+b_m(m/2))/2 —500 1
— (b_p(m/2)-b_m(w/2))/2
—7500 A : —_— b_h(nﬂ) _?SD -
....... PD god T T T T T T T
10000 - . B S | | | 0 50 100 150 200 250 300 350
0 50 100 150 200 250 300 350 Gouy phase accumulated between MCE and TRANS _QFPD [deg]
gouy phase[deg] -
horizontal TRANS signal(Yaw)
: YAW
150004 (a_p(m/2)+a_min/2))/2
— (a_p(n/2)-a_m(n/2))/2
100004 a_b(n/2) 1000 MCE
------- QPD(90deq) MCI
_ 5000 7 : 200 MCO
Z 2 90deg
T 0 —
g = 0 real QPD1(-34deq)
5000 8, real QPD2(55deq)
—o00
—10000 A
—=1000
—15000 -
0 5‘0 'IDID 150 ZDIU 250 3DIU 350 D SID '].E“:l '],éﬂ 2|:I||:| zél:l 3'2”:' Sél:l

gouy phase[deg]
Gouy phase accumulated between MCE and TRANS QFPD [deqg]



I IVI MT]._T RANS Moving each mirror Finesse simulation is shift Gooey phase.

My analysis calculation

Vertical TRANS signal(Pitch)

40000 A

30000 4

20000 4

10000 4

W]

Power [

—10000 4

—20000 - — b nin/2)

— b_p(n/2)
— b_b(n/2)
------- QPD(90deq)

—30000 7

—40000 7

T T T T T T T
0 50 100 150 200 250 300 350
gouy phase[deq]

horizontal TRANS signal(Yaw)

GO000 A

40000 1
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Power [W]
(=]

—20000 7

—40000 7

— a p(n/2)
— ab@2)

—BODDG rerrerree et g L e ] s QPD(90deg)

T T T T T . T
0 50 100 150 200 250 300 350
gouy phase[deqg]

VS

simulation

PITCH
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[+
é
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Gouy phase accumulated between MCO and WEFS1 [deqg]

YAW
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100000

0
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signal ampl.

—200000
—300000
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actual measurement values REFL my analysis

Vertical WFS signal(Pitch)

— (b_p(n/2)+b_m(m/2))/2
— (b_p(n/2)-b_m(m/2))/2
— b biw/2)

"""" QPD(90deq)

real QPD1(-63deq)
real QPD2(28deq)

DDDDD

5
2

_wiptch MCeyew WCoyew WCiyew [

REFLQPDL 3 767¢-06  3.23¢-06 3.216e-07  -9.258¢-07 = |
(-63deg) S I I
REFLQPDZ 5 73006 5135e-07  2.0607e-06  -6546e-07 ., s O <y
(28deg)
MCeQPD1  -2.0881e-09  2.25e-10 1196e-10  -6.966e-11  _
MCeQPD2  5.935e-10  1.767e-10  -1.4245e-10 7.200e-11 ===
IMMTIQPD1  -2.128e-09  -1232e-10  3.823e-10  -1.157e-10
The table is incomplete.
REFLQPD1 REFLQPD1
(28deg) (-63deg)



