KAGRA(CEH 1T D Power RecyclingfR DBAHR
IR S AT LADFFE NI

\FHHHE/\Z&E. KAGRA collaboration




[/, ZH/w] Juawaoe|dsig

SR3

_SRM



- . . GAS1
Type-Bp (Standard filter)
Traverser
s 0.6m
- . GAS2
S =W 4 0 Y : (Bottom filter)
o IMMITpps s ITMX ETMX
SR2
SR3 1.7m
SRM 0.5m
104 T[T TR T T T T I :
s M Intermediate mass/
o 1070 P oo P\, e L . .
B8 — _ _ Intermediate recoil
E ol | | mass
= N Y~
D o2 NN T
§19°] 0.6m
e 10 i Ground
":'_':;, 10-16 Horizontal L SRR W S T oery s sty -
& qote [ Vercal(t¥%) =——| = o\ N _' PR mirror/
.| PR requirement ; : 1 v v .
10-20 —————Y E———EE o Recoil mass

107" 100 101 102

-
<
]

Frequency [Hz]



o] EE R

707+« T ICRHRBESESNRVWHIRE - %D
—>EARMMEN TS CUVVTTFSE T HIRIRRE (CB E AT
FhEe SNz, Oy I TET DX DICIRDITHERENNND

BDRE

| =N control
| w— O SEM noise
GAS noise

Oplev noise

| T control total Cannot be damped!

No contren2MS

= With control RMS3,

SHE —— e —
107 o 3 4 B2 FEE i
" L. . -I i _
U
10"k 3
10" |3

i HE T S | i i HE iil i i ii
107 10 10" 10
Frequency [Hz]

Magnitude [m/s'riHz ] or [m/s]
=




My

RM




I\\\\\\\] 1= l }\\\\\

\ ” l-"'\-l"
BFRMOD:LEJJU A
: fa

///////////// -7///‘////////////////

//
)|

v



Test Hanging CieonNicias®

Mirror Veloaty (OpLev) Properly
107
W/O Damplng / damped!
__ 10w/ IM Damping | ¢
-
2 105 Req. l . RMS below 1 Hz
Ei FoCIoIIIIIaNIa
210
S
> 07
10 w/ IM& BF Damping
108

10 10! 10° 10° 102
Frequency [Hz]



Achievment

RIEDOYIIEF =
CTHRKBH

Optical bencht AR
> >3 >R
RERIEDIETS

PR2 Mirror
Trouble

PR2=5—®D ST )LHD%E .
test hanging, PR3 CI&18 U JoiR AR
(CRD. 77ETUFTTHILE




Type-Bp 1 2 A M—=ILF—LA

7( =g+ (NAOJ), =& (ICRR),
ﬁ” 17 (BRILK), &AL (BEX),

|/

WAL FFE (EBK), FLUS
F“i Hﬁ‘lﬂ (/ﬁl-f&j() sz\

(HIK),

=40 (BRA/NAOY),

FRILLEA (ETIA), R EL (ICRR),

INTRIERER (BEX), BB
A& (ICRR), FHEERETT (2

(BER/NAO)),

CFFEK)

Coming soon!



BFY AR S 3 2 D%RE

BY AN S 3 D OHIREIRECRIE > BhikltiEZsTE

_

displacement [m/v Hz

]

displacement [m/v Hz ]

= e
o o
L

10—10 ]
10—13 ]
10—16 ]
10—19 ]
10—22 ]

107*
1077 -
10—10 ]
10—13 ]
1016 -
10—19 ]
10—22 ]

|~ PRM

Ground
Horizontal
— Vertical (1%)

—— Requirement — preliminary

102 107! 10° 10! 102
frequency [Hz]

Ground
Horizontal
— Vertical (1%)

— Requirement  preliminary

102 107! 10° 10! 102
frequency [Hz]

—_

3 D®Msuspension ClE(EE U
HEENMESNTLND

— 107

I 107; ~ N o
E 10—1[]_ I

"é 10—13

& 10-16 | — Ground U —
o 10-19 ] Horizontal

=] —— Vertical (1%)

E 10722 H— Requirement

102 107! 10° 10! 102
frequency [Hz]



TMV(100%)

preliminary

1070

+X
TML
_ 10_4_ p— 10_4_
N T °
LEE 10771 z 10
£ 10710 E 10;2_
2 10-13. Z 100
= 5 107
= 10716 g 107
5 b
S 10719 — PR ¢ 1070
[ PR3 2, 10718-
o 10722 PRM Z 1o
E = .- | '_E 10—20_
10_2 10_1 100 101 1_042 10_2
frequency [Hz] |3 °
) é 10754

Pitch, roll DHAREREEAD =

N =

(BEOEEDDHEHETAIRE) g 107 PR3 imi

B — PRM prelimingry
].U_fﬂ_l 2x10°!1 3x10-¥x10°! 6x10°! 10°

frequency [Hz]

10° 10! 1
frequency [Hz]

BriREEDZE@10Hz (&
B AFLAEIEE



1/e decay time [sec.]

HikE— MaEZEERE (PR3)

BHIRE— FOREREM1DLLT

> Ov oD IcTF ST Z2RE<<FHE— RCEED
- e o (Control OFF (measured) |1 preliminary ¢
== 1 min. ' ] o °
{ ' g ® ® o .
: : : ¢ L4 ®
103 — ---------------------------------------------- . """"""""""""""""""""""""" - — 102_: ! [ 38 ! o %o !
[ ] é_)) e i A T e i e i e ke e e e e A B .———‘———-
a @ ﬂ ®
* | B | © !
2 . ] I
S ey s 10h BFRMIZ & B damping
---------- ISR K PSSR S MU B BFRMI. o~ <
C K] 19 ! Rz BIE
1 L > BEREETATHET
L0 b ] = 100 4
e nodamp
damped
i : I 1ttt rttrrtrrtrr ot 1 min
100 | | | 10_1 lllllllllllllllllllllllllllll
10-1 100 101 0123456 78 9101112131415161718192021222324252627282930

mode numbers
Measured by Y. Fujii & R. Yoshida

Resonant frequency [Hz]






FEHLESRDRE

KAGRAD/\D—UH 1 o> JiERAFIREE (Type-Bp) ZHIF
PR3, PR2(E1M A B—JLEXTTET
PRMIZZTZ>TURT. 1A M=)LZKRTDH

#suspensionDFAIRIEEEZ LEER > (FFF UL \BBIRIEEENE SN
HIRE— ROBZEEH(E. Y2 ETICEKD1BUUTZEKR TEDRIAH
PR3ICHITDREARU T ~

SERDFE :
* PRMOEZEEANDA X =)L
FATEDHIRE— RDRIE
QIE (RZEEFR) DFRrsuspensionfElDLLER
S ETHIFICKD B — A XD - &iEL
1> bO—)LROBE#FME etc....



Mirror trouble

1. OSEM flag removing took a long time

The position and dimension of the flags make it difficult to
dissolve the glue.

In case of the spare mirror and the iKAGRA PR3, they were
removed within a week.

This time, two of the flags could not be removed more
than 2 weeks.

2. Some of the wire breakers refused to be glued on the mirror for a long time

We could attached the wire breakers in iKAGRA phase (but sapphire) once with the same
condition, but this time, we failed gluing many times.

We do not know the reason, but they are glued when we changed the gluing

jig box (dimension is the same) and with the supervise of experienced person.



Other new topics/troubles

The tilt of the mirror changed a lot after we fixed the mirror.
The suspension wires around the mirror slipped?

The PR2 mirror is thinner than design...??
PRM DGS system and PR3 DGS system cannot be worked at the
same time.

Now we are sharing PR3 model with PR3 and PRM.

We found some screws to be replaced including the PR3 (vent
holes required).

Optical bench

The optical bench is suspended.

The performance is not yet measured.

The height of the optical bench have to be changed from the
original design since the spacers in PR2 tank, which were inserted
during the iKAGRA phase, cannot be removed. Spacers are

inserted here
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Test Hanging

Purpose : Checking assembly procedure
Damping performance evaluation

\ 4 Type-Bp installation team:

Ayaka Shoda (NAOJ), Naoko Ohishi (NAOJ),
Koseki Miyo (ICRR)

Many thanks to the shift workers:

Junko Kasuya (Titech), Nozomi Someya (Hosei),
and Yasuka Hashimoto (Hosei)!!




Problem

One of the resonance mode cannot be damped properly.
—Unable to lock the interferometer since the velocity is too large.
Decrease the duty cycle after the large perturbation such as earthquakes.
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Model

BFRM ring

Sensor & actuator

Inspired from Filter 7 damping system in Virgo.
Thanks to R. Passaquieti, V. Dattilo, and F. Paoletti.



New from IKAGRA

BF damping system
BF recoil mass
BF LVDT (sensors and actuators)

3 stage pendulum+2 GAS filters
« Wide cavity OSEMs

« Remove sensing function on
the TM OSEMS
- Length-sensing OplLev

« Design change in the IM OSEM flags
« Changing disassembly procedure




|m\\\\\\\\‘.\]\‘i —

///////////// -/////é////////////////

//




Measurement s ot wororcs

(sensor & actuator unit)
I * ground-suspension point

i

Active damping using
the local sensors and actuator
at each stage. T

6 LVDTs * BF-BFRM

1 LVDT for GAS
* BF-suspension point

6 OSEMs
(sensor & actuator unit)

* IM-IRM

Angular optical lever (OpLev)

4 coil-magnet actuators Length sensing optical lever

* ground-mirror
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Result

Limited by
sensor noise

* Calibration factors have
large uncertainty.
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One month delay from the first plan. How to speed up?

* Lost 2 weeks since gluing tools are missing. ‘ This should not happen again.

The handover was not proper. (We did almost everything during
the test hanging.)

* Lost1week because the mirror hanging ‘ This kind of accident can be happen

was failed once (not a big accident). again. We have to take them into
account in our schedule.

* Lost1week because of fixing the fragile We will outsource this work to a
cables again and again. ‘ company.
Cabling work was a lot more time
consuming than expected.



« Improve the efficiency of the time consuming work
Improve the safety
(ex.) outsourcing the cable assembly, prepare more steps on the 2nd
floor

 Calibrate each sensors & actuators

« Optimize the control loop
- Decrease noise coupling

« De-coupling of the length-sensing OplLev
« Measurement of Q-values

« Optical bench suspension



2017 April-May

PR3 mirror is ready to be

shipped to Kamioka on 37 April. V

2017 June-July

[ Other shift workers from Hosei Univ. will join!!]

2017 May-June

SR3

[CSRM




« Upgrade Type-Bp suspension from iKAGRA
- All the resonant modes are damped

« Test Hanging is done
- Checked the damping

« PR3 mirror suspension will be assembled from April.
PR installation will be completed in this summer.
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JANUARY 2017

SUMDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1 |2 3 4 5 6 7
8 (2 10 11 12 [13 14
Gluing Gluing Mirror hanging | Mirror hanging
15 |16 17 18 19 ;2[] 21
Winch inspection| Mirror hanging | Mirror RM hanging RM alignment
(2" try) alignment
22 |23 24 25 26 |27 28
DGS trouble EQ stop Spectra | Parts inspection
assembling measurement |ITF mea.surement OSEM ﬂag
BF preparation |BF setting | assembly
29 |30 31
IM hanging IRM assembly




FEBRUARY 2017

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1 2 3 a4
IM TF BFRM test
measurement assembly @Mitgka
6 7 8 9 10 11
Set IM damping |Picomotor check] LVDT calibratioBFRM assembleq OB suspension
Parts preparatiofp BF assembly parts checked
13 14 15 16 17 18
OB suspension | Top plate Cabling BFRM test
parts checked | SFassembly assembly @Mitfka
20 21 22 23 24 25
BF hanging Ballast mass Cabling Cabling BF balancing
setting
27 28
BF balancing Signal check
BFRM coil IM OSEM
assembly alignment

Download Free Printable Februarvy 2017 Calendar fromm www.calendars24.com




MARCH 2017

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1 2 3 4a
Signal check
S 6 7 8 9 10 11
Installation pr¢paration Installation Cabling
BF signal check Oplev setting
12 13 14 15 16 17 18
Signal check Signal check Measurement | Remove SUS from
chamber
19 20 21 22 23 24 25
Disassembly  |Chamber moving|Chamber moving|Chamber moving
Calibration
26 27 28 29 30 31

YAy la=A CEermem DierimdE-Embhlas Mol ONMN1d 7 CalAamA s - £ v
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APRIL 2017

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1
2 3 4 5 6 7 8
Mirror hanging | Mirror RM hanging RM alignment EQ stop
alignment assembling
9 10Spectra 11 12 13 14 15
measurement] TF measurement] |IM hanging IRM assembly | IMTF
BF preparatiofBF setting measurement
16 17 18 19 20 21 22
Set IM damping| LVDT calibration|BFRM assembled| Top plate Cabling
Picomotor checl{ BF assembly SF assembly
23 24 25 26 27 28pr balancing 29
BF hanging Ballast mass Cabling BF balancing BFRM coil
setting assembly
30 Signal check
Installation preparation Installation
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