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Outline of Pickle
@startupEligo.m: FiE/NFGA—2D VT4 T ETFDIERK

paramPowerL1 = T HFTNTA—S
paramEligo 01 L1 = =Demodulation phase

-Gouy phase
pickleEligo = =Drive matrix

- Sensing matrix

- T 1)L E—

IRYFDILE

(COTAY I LTIERETRZHIEIZFE->TLNS)

tickle = -Shot noise# it &
tickleO1 = HE AR DIEZERE(Probe. = Sens.)

@shotProp.m: T—3%HAAH . OAEENDETREEKDEE

pickleEngine = pickleEligo&tickleO1 CERLL 1=
TFZ DG THIEIIL—TZ R

pickleNoise = shot noiseM5IL—T &L T
BEOAERNEGTE

IRYFDIGZER#EHEIREIDERE = FlHBROEKEEENTETE
Xﬁ:fw??«f)b(iLCGTml-%E;ﬁw\
2010/8/5 F U T < >GRO 2



Drive matrix&Sensing matrix

% drive matrix AR TET=hHY,
r=0.866; * BT LHEE
pp.dofMirr = 1 r 1 r O
1 r -1 -r O _ _ _
1 r 10 Sensing matrix|&Et &
r -1 - 1 O TEBIETHDT,
O 0 0 0 1] tickle01Z H->TH5

% Full inversion
% pp.dofSens =[ 988.6 299.86 31.313 -46.692 -384.51

% 083.53  -1169.8 88.916 0.0027652  -1145.2
% -1655 2073.2 -16078  -4905.4 1887.8

% 49.305 -70.983 151.68 -208.89 -69.352
% -288.61 1053 49.283  -48.227 1460.2 |;

pp.dofSens =[ 988.6 0 0 0 -384.51
983.53 -1169.8 O 0 -1145.2

0 0 -16078 0 O
0 0 151.68 -208.89 O
0 1053 0 0 1460.21]:

2010/8/5 FFf a7 o0 Qo 3



o HIEHIZFAAWAEETR—

= tickle01%|

ILVNTHE

NERDD

EAR

A DG ERE R ZET

ZL. ENzEmAKIZTT SHgouy phase&demo.
phaseZ&t&E L 7=,

2010/8/5

Tttt



LCGTDERTE

* f1 sideband resonates in PRC-SRC
» f2 sideband resonates only in PRC
» 3 sideband does not enter the interferometer at all

ETMY

Rprm: -337.1m REF
Rpr2: -1.95m

Rpr3: 16m - e —I

Rsrm: -7.66m
Rsr2: -9.48m
Rsr3: 36m

P< 17.1m PR3,

Carrier
f1 sideband (PM 11.25MHz)

f2 sideband (PM 45MHz)

OMCREFL

f3 sideband (AM 39.375MHz) S
2010/8/5 FHFRE L < >GR



beam radius
w (mm)
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Folded

PRC design

T T T T T T ' T T ! T
- # £3 £z gouy . N S S - _i S -
16.00000 -1.95000 20.12085 i i i i i i
I # gouy phEI.SE B - 1; - B B B ‘;“ B B B ;r“ B -?_
1.56649 1.53516 0.15990 -0.15994 i i i i i
# ROC (m) ! ! : : i
- 16.04 1.%4 337.2 -337.1 SRRSO &, WA ) B SRS SO SN
| # beam radius (mm) S : - I S ,?__ - _l S I__ _ l_
35.52 4,29 4,29 4,29 i i i i i i
| ITM e : % | PrM2 __ PRM B
z=-42.1 ! ; ; z=14.1 z=31.2
L. A : L m. il £,=-1.95 m |  ROC=-337.1 m.|
i i i | i i i i i i | i | i

Fis

z (m)

EE
22X r




Best demodulation and gouy phase

LCGT parameter
REFL1 CS CH
Amp 212.3 -96.1
d.ph 11.8 3.1
g.ph -18.3  -44.0
REFL2 CS CH
Amp -406 304
d.ph 4.2 6.1
g.ph 45.4 79.3
REFL3 CS CH
Amp 279.2 -78
d.ph 29.3 29.3
g.ph 89.3 -89.0
AS CS CH
Amp -298 308
d.ph 86.3 86.6
g.ph 41.3 42.3

2010/8/5

HKFZTMax A_|
Amp. [W/mrad]
DS DH
-13.9 14.5
78.0 79.7
-80.1 -80.2
DS DH
-3 3
-11.1 -8.4
12.6 6.6
DS DH
4.0 -4.7
28.1 28.3
79.4 76.3
DS DH
-3118  -879
88.2 87.9
52.0 55.3

Al
Demo: 0
Gouy: 90

PRM PR2 PR3 SRM
5504.1 643.7 -849.1 -4.4

13.9 6.2 6.3 10.7
-9.3 -36.0 -35.9 -23.9

PRM PR2 PR3 SRM
-14833 -1929 2542 0

4.5 6.5 6.5 -13.2
62.4 70.0 70.0 -22.4

PRM PR2 PR3 SRM

-7/839  -20.1 28.5 0
29.3 29.3 29.3 36.2
0.4 15.0 26.7 26.0
PRM PR2 PR3 SRM
-13820 -1340 1764 22
90.0 89.9 89.9 89.7
42.0 42.0 42.0 64.9

TR

A_Q
90

90
SR2
-26.6
10.7
-23.9

SR2
3
-13.2
-22.4

SR2

-0.1

36.2
26.0
SR2
154

89.0
43.6

LIGO-T0900511-v4

D412 Y

B |
0
180

SR3
-120.6
10.7
-23.9

SR3
11
-13.2
-22.4

SR3

-0.4

36.2
26.0
SR3
703

89.0
43.7

B_Q
90

180
BS
260.8
8.3
-39.9

BS
889
6.6
70.7

BS

12.1
28.6
56.1
BS
-357
-85.8
58.7



Best demodulation and gouy phase

LCGT parameter
POX1 CS CH
Amp -58.4 66.8
d.ph 18.5 21.0
g.ph -17.4  -13.6
POX2 CS CH
Amp 177 -185
d.ph 423 -42.2
g.ph 68.8 66.1
POP1 CS CH
Amp -64.2 60.5
dph  -466  -50.2
g.ph -23.7 -24.6
POP2 CS CH
Amp -183 182
d.ph 726 -735
g.ph 67.2 70.9

2010/8/5

HKETMaxA_|
Amp. [W/mrad]
DS DH
7.6 25.9
22.6 28.1
65.9 64.9
DS DH
-23 -18
-46.4 -46.3
78.1 47.7
DS DH
-9.0 -9.4
42.4 47.2
-88.1 64.5
DS DH
0 0
-75.7 -75.6
28.9 24.5

PRM
-3218
18.7
-16.2

PRM

11505
-42.3
68.6

PRM
-3248
-48.3
-25.3

PRM
-11586
-73.0
70.1

Fis

Demo:

Gouy:
PR2 PR3
-312.1 410.9
18.6 18.6
-16.3 -16.3
PR2 PR3
1108  -1459
423 -42.3
68.6 68.6
PR2 PR3
-315.1 414.9
-48.4  -48.4
-25.4 -25.4
PR2 PR3
-1116 1469
-73.0 -73.0
70.1 70.1

EE
22X r

Al
0
90

SRM
2.7
21.3
-17.8

SRM

0
-46.2
78.4
SRM
2.6
-48.4
-24.6

SRM

73.6
-82.6

A_Q
90

90
SR2
16.1
21.3
-17.8

SR2

-46.2
78.4
SR2
15.9
-48.4
-24.6

SR2

73.6
-82.6

B |
0
180

SR3
72.9
21.3
-17.8

SR3

-46.2
78.4
SR3
71.8
-48.4
-24.6

SR3

73.6
-82.6

B_Q
90

180
BS
121.6
23.0
-17.1

BS

-502
-42.2
67.7
BS
121.7
-51.5
-26.3

BS
517
-73.0
70.2



ZR—FTOHODCHE

FIAIMWIZZE D KD IR ZE

REFL A and B power is 0.000719777 and 0.000719777
(PRMMARME = 51 3% 1000e-6, ftt(%100e-6)

POP A and B power is 0.00102731 and 0.00102731
POX A and B power is 0.00101868 and 0.00101868
AS A and B power is 0.000958068 and 0.000958068

OMCtr A and B power is 0.0595633 and 0.0595633 (k%)
OMCref A and B power is 0.129943 and 0.129943 (FKifA%)
TRX power is 22.9657

TRY power is 22.9773

CavityR/\J—

Intracavity power of arms is 417567 and 417789
PRC power is 821.645

SRC power is 2.55513

2010/8/5 TR



= (AN Y fat S e
e PRMAAEZLIZHLTEXRITZESHED

ROC#H D=6 ?)

o Cavity powerz400kwlZ9 BIZIFXENDOX
520 x 10M-6 THILENH S (OKH ?)

e OMCERTEIT? (RN OEEEEZE)
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REZ

Folded Design - III

I R . T A AL A S AN AL A

ROC=22 .43

R

g ;
i w i i o
' d H : =
| s i | ' [
I . - . o -~ J
! s e ] H ! (3] i !
| PH N o ® i | ! ® |
i PH 0o @ i i i i
i mms i i i i i
it [ B 1=t "ok ™ i
H H H In : [=] — :
H H H H H H : ™ H
i i i i : : b : :
== i i b ' ' | o H
imSS i i AU i m
S oo ——————e S Mg S _—fe A,
1888 | prrore "T H
A=R- T .TO | o |
i R i i i i i ) - i
Pwe b by m o AN
] ! ' H ! . H !
- Rkt o ....ic k- =} oy mm e
“.m.UUU H H
[l e Y e i e |
i ocoo
- MO o O,
i ocoo
HE =T =T
i o=
H —-mo
“ -
i i i
i i i
i ] i

-10

-20

z (m)

—
—i

7L

3

[

it

T
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REZ

Folded Design - II

e i P\ i .
ey 1 | | R A N
A A i i
: H H U R H q : : i
' H H ".nm__ g d ﬂ H H ﬁ/_.. H ' '
| i i i H i | i | i w |
- S S P - N T N —
| S - R S i L - H
A R B A O TR R 8 | =
i i i oo i i i i i o
i i i imo i < i ioom =~
s S S - LR Rl S et e e
A A T A S D I i
N 1 =2 E B N ;
- - e e . N & I — [ T R TR RN N - - [ S
| S - = =T ! Y S [T
A - - A L i 3 [E
i i i i PR | i Ho i i i - - i
A R S T - N N P
SRS S-S S o A ... . A L H = [ T—
o A E m
N e P i o
i i (Eggg8i 10 500
RN Y - i
o R et L L — = Ln—b- | m oy =mereme e —]
i i i =R= = i h H 3 !
H H I B S H .m [
H H H PR H /2% H H
I R BT =R A - § I 8
T T T
A P
A P
i | i | i | i | i

30

25

20

g

L

=z

15
10
5
0

-30 -20 -10

-40

z (m)

N
—

f

3
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it
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Best demodulation and gouy phase

eLIGO parameter

KFZTMax A_|

REFL_f2
Max

Best d.ph
Best g.ph

AS f1
Max

Best d.ph
Best g.ph

POX f1
Max

Best d.ph
Best g.ph

2010/8/5

CS
-283.9
-36.9485
-44.7685

CS
783.6
50.2059
-2.2916

CS
-199.9
9.7082
-8.1563

f1: 24.5MHz

f2: 61MHz

CH
-343.5
-36.1101
33.2877

CH
-798.7
78.1611
-2.0652

CH
235.1
4.8103
-7.6015

Al

Demo: O

Gouy: 90
DS DH
-20 43.6
-34.5528 -35.8817
74.6106 27.1860
DS DH
4156.5 2210.4
-18.4953 -43.5691
-2.9445 7.3402
DS DH
232.3 -216.2
9.0303 10.5683
88.4296 88.6374

T

A_Q
90 0

90

PR
-1463.4
-36.1902
-67.3751

PR
1699.6
-6.2777
55.9735

PR
1176.3
12.2450
47.5267

B_|

180

B_Q
90

180

BS
-711.2
-35.5796
-49.7543

BS
1305.5
-14.7309
56.7391

BS
811.3
12.3971
45.9972
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