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Default values of PRC
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Parameters are referred to
http://gw.icrr.u-tokyo.ac.jp/JGWwiki/LCGT/subgroup/ifo/MIF/OptParam (ver 2011 04-19)
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Gouy phase shift at PRM
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Gouy phase shift at PRM

ROC-Error effect of PR3
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Mode Matching Factor
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Mode Matching Factor

Mode Miss—Match
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PR3 error cancel (1)
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Length change of PR2-PR3 [m]

PR3 error cancel (2)
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Length change of ITM-PR2 [m]
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Gouy phase shift at PRM
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Mode Matching Factor Correction
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Position Error Effect
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Mode Matching Factor

Correction Shift by PR2 only
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Degeneracy with Higher Mode
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Default values of PRC

BiEIEBRNDE—RFHNSI5H T, PR3 = PR2 = PRMéE—LEGHSETEHE

PRM 14.7609m PR2
Ze = 47.2m

ROC

Rprm: 291.8 m
Rpr2: —3.088 m
Rpr3: 26.82 m

Ritm: 1600m
Retm: 1900m

2¢ = 2x0.6292°

14.7638m 25m
Zn =224m

@ FDHEHIIZTDEE. FYETDHIEDHZ
1.6km-1.9km®DO X7 IZL71=
@ PRCOIMEBOHMEIICNETERLAE TES
= PRMEPR2TOE —LEAE LLB5LV+Gouy phase 20°
® ITMEDL > XshEL Mk

Length parameters are referred to
http://gw.icrr.u-tokyo.ac. |p/JGWW|k|/LCGT/subqrouphfo/MIF/OptParam (ver 2011 04-19)
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Beam profile on the default

Length from ITM to PRM [m]

0.040

] ]
= =
Fecd Lad
L =

0.020f

0.015F

Beam radius [m]

0.010F
0.005F
I'TM

W = 0.0343m

T

PR3
W =0.0358m W =

RO RICERBRENEL-EHSE.
(1)Gouy PhaseZ{LENE D
(2)PRMO R EHEMNLEHD
(3)Mode Miss-Match4EL %
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Gouy phase shift at PRM

ROC-Error effect of PR2

ROC of PR2 [m]
=311 -310 -309 -3.08 -3.07

-3.06

220 I | - I |
215 :
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185 - | | |

-1.0 -05 0.0 0.5
ROC error of PR2 [%]

PR2ODROCIZIREMNELT-EEIZ,
E—RFIYFEERDOPRMDOROC
(E—LBZEDZEIL)

3. 11mHE THEDFEMN RER
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1.0

ROC of PRM [m]

PR2DROCIZEREMNELT-EEIT,
PRMT®OGouy phase®[EY /5

= ROC*+1%T. x2EEEENZEIt

ROC of PR2 [m]
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4000 F= T I | | =
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0F —
N
-2000 —
-4000 e | ST b b _l
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ROC error of PR2 [%]
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Gouy phase shift at PRM

ROC-Error effect of PR3

ROC of PR3 [m] ROC of PR3 [m]
26.6 26.7 26.8 26.9 27.0 26.6 26.7 26.8 26.9 27.0
100 =71 I I I T = T | = T T
400 - - : -
s 1 :
S 200F . ; -
401 B} 80 ~200 (- r\ .
o :
20 |- - ZAQ0 bt
I | | | | | * | |
-1.0 —0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 05 1.0
ROC error of PR3 [%] ROC error of PR3 [%]
PRIMDROCIZEREMNELI=EEFIC, PR3IMDROCIZEREMNEL=EEFIC,
PRMT®Gouy phase®[EY 75 E—FTYFZHR DOPRMDOROC
(E—LHBEDZEL)
80EHLZEILT S
= PR2MDEISE(ICLER SO EE *26.6m&26.8MITIE THEDFFE
NREVDTELYZEZ MR ER
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Mode Matching Factor

s G
()T TEC
"q.'-_‘_ I -‘-F-_.-" — —
P — ———
| 2
| P
_.-"'f-'.. | -“-“-hhh //’d'f’:;_—' ==
()‘ &EC
—_
4z

FG) _ ZER\/I + €c/2R

: = MM
2zRr + €. +1a,

(whs? | P(a)S(e0)

LA)—LIPZb DT RAMDE—LED—HES

Mode matching factor M E & : MM?2
Mode miss-match D E: (1 — MM?)
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Mode Matching Factor

Mode Miss—Match

Mode Matching Factor of PRC

ROC of PR2 [m]

ROC of PR3 [m]

-3.11 -3.10 -3.09 -3.08 -3.07 -3.06 26.6 26.7 26.8 26.9 27.0
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3 [Mode Match of PRC|

0.88 _‘ ....................................................... — E 0.88 o S
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05

Mode Miss—Match of PRC

0.0
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0.0 0.5
ROC error of PRM [%]
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RAE DT/ \NF—2

PR3IMBAFERZEIZDNNT., E—FIYFDMHIEFIRHE DR EIL TH IHAS

MEFHET 5

TR OEREIEDT-. SEEDERHO—DZEE, /\F—2IELL T D31E%E

(1). PR2-PR3EE

/PRM
14.7609m - dL

o

PR2 )

\PRB

14.7638m + dL BS

J
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(3). PRM-PR2[E 7E
PRM PR2 )
14.7609m

W

\PR3 14.7638m - dL BS

(2). PR3-ITM(BS) EE

14.7609m - dL

M

PR2\

bRy  147638m
-

BS/
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PR3 error cancel (1)

PRCOEIRIREEZFEDEOIZ. PRI-ITMEIDIEEE LTI E-15E
(PRMTOE—LRIZEE:202mé . PRCEAREE. PR2-PRIEID EEEIZETE)

ROC of PR3 [m]

26.6 26.7 26.8 26.9 27.0 PR2
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Length change of PR2-PR3 [m]

PR3 error cancel (2)

PRCOEIRIREEZREDI-DIZ. PR2-PRIBDIEEEZ LTI EH-ES
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Gouy phase shift at PRM

ROC of PR3 [m]
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Length change of ITM-PR2 [m]

PR3 error cancel (3)
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Gouy phase shift at PRM
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Mode Matching Factor Correction
BN EAEMNRESN-EEZEE

ROC of PR3 [m]
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Position Error Effect

PRIDHEAFEMIEDNT-ODEZENEEE (2) ITTT—(x£3cm) K ELT-15E
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Mode Matching Factor

Correction Shift by PR2 only

PR2DAZEMLTI-15S (PRCOEEEEZ2ALIZITEZSIGR)ZE A5

ROGC of PR3 [m]  PRM PR2
1 00000 = 26.6 26.7 26.8 26;..9 2';:.0 14.7609m + dL
W
0.99995
14.7638m
\_PR3 BS )

0.99990 [

Mode Matching Factor as Correction Shift
= Shifted PR2 and PRM (Fixed ITM-PR3)

0.99985 —— Shifted PR2 mirror only

™\
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05 0 = FHEDOKES EPR2-PRIFEDIERE LR S LM
DT, MERKFEAERL

0.99980 | |
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PRC Degeneracy with ngher Mode

BRE—FOHRFRZFHGZLHBTRZBE (FE)

kOL—(n+m+1)77=@\+ Nz (N=0,12.) %@ﬁ]_ﬁﬁ
&*ﬂf%ié&(#ﬁ_) fiCavity|Z kB R ETDFE R I J I

C
f—2—(n+m+1)77—z(N+2j (N = 0,1 2.. )

4LF
SR E—FDENFSROFREITEIN-ECAICTEEL, |k : L —F—0uk

TNHAERE—FDFERDPICADEMBERT D, L : Cavity length
T4 R AFDFYETATERE—FHIEET HEMHIE 1 : Gouy phase shift (one way)
C (n+m)n = C 4 C n,m:'HGl%Vk%»— R OWE
2L 4L A4LF F : Finesse
Astigmatism®D R+ 2 5 &, Gouy phase n IZENELBD T,
Tangentia|ﬁ : fi = fi ><COS¢| ., f : Focus Iength
SagittalE:  f, = f,/cosg 7y ¢ : Foldingangle
| : PR2or PR3
nnp, +mMn, = Ty 2
§ Y2 2F
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Degeneracy with Higher Mode

0.6292° = 0.011[rad
nrm, +mn, = Ty 7 oad T T = 1.41~1.73 ;’i 10 - Lrad]
= , 77~

272F T 27 2F T e W

~n] o [+ [ 2 [ 3 [ 4[5 [ 6] 7 [ 8 [ 9 [10]

0 0.00 0.35 0.69 1.04 1.39 1.74 2.08 243 2.78 3.13 3.47

—h

0.35 0.70 1.05 1.39 1.74 2.09 2.44 2.78 3.13 3.48 3.82

0.70 1.05 1.40 1.74 2.09 2.44 2.79 3.13 3.48 3.83 418

1.05 1.40 1.75 2.09 2.44 2.79 3.14 3.48 3.83 418 4.53
1.40 1.75 2.10 2.45 2.79 3.14 3.49 3.83 418 4.53 4.88
1.75 2.10 2.45 2.80 3.14 3.49 3.84 419 4.53 4.88 5.23
2.10 2.45 2.80 3.15 3.49 3.84 419 4.54 4.88 9.23 5.58
2.46 2.80 3.15 3.50 3.85 419 4.54 4.89 5.23 5.58 5.93
2.81 3.15 3.50 3.85 4.20 4.54 4.89 5.24 5.59 5.93 6.28
3.16 3.50 3.85 4.20 4.55 4.89 5.24 5.59 5.94 6.28 6.63

(N+M)<10DEFETIL, (n+mM) =4 £ 5 DE—FDBESIEMIZHY. fdBLAL !

nN~20° ELVSDHAEE = n=20.2° M4 RHHERLIESH. 22.5° THEK
n=19.8° M5RHAHEELIRSD. 18° TmK

PR3MROCIREMIE (p.11&8&12)%1T>TH. 4 or SR DIER(IHEL S AIREMEH Y

ZHTUNZ1IELRNTEHOESIEAREEEHNDS

¢ =0.6292° 735, PRCO HIRIED EFE TRIL R D E—F(n+m) T BELE0
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Folding Angle and HOM

Folding anglez Z LB =&EFIC. B RE—FDBRNESGINZEFHE
(n+m) = 4 HMER T HEZTDAE (n+m) = 3 MMER T HEZTDHAE

(n,m) (4,0 (3,1 (2,2 (@173 (n,m) (3,0 (2,1 (1,2

(degree) 3.0 3.81 523  7.30 (degree)  5.22f  6.28  7.83

T+ DEHETORIMN i
2 7 2F 2

1.00° 4.60°
Tangential @D & RN D RO IEZ H&. AstigmatismD FE N KEED
= INTFAETLEENELD

Folding anglelZ. 1.00° LIEDAEZFFTHE. (n+m)=4DERLIAH D
4.60° LEDAEZMITEHE DEDERD(N+m)=3LHELIEH D

ié%@%#?®%$ﬁ

Folding angle 1.00° [&. SRDEAFEDXY AR DELNZT 5&0.03%

Folding angle 4.60° [&. SEDBEDXYARDENMZFTSE0.6% |f = f xcosg
=> ERGREDANEZENKELN? f.,= f,/cosg
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FEH

@ /\S5 A—F%FEFH (ver. 2011-05, Cavity ROC 1.6km-1.9km)
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e 474 2X10. Folding angle 0.6292° M&E, PRCTIEHERIFEL

« Folding anglez1® LI EIZT5HE4RA, 4.6° LLETIRDE—FHHEERLIEHD

&5/ : Cavity ROCHSFlat-7TkmD EE LFIXECHE R
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