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" Overview of Auxiliary Locking System



Overview of length sensing and control

- KAGRA has complex configuration consisting of
multiple interferometers and cavities.

*The distances between these mirrors must
be controlled simultaneously.

PR cavity

However, it is difficult to control these
degrees of freedom at once.

.

Auxiliary Locking System
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Overview of Auxiliary Locking System
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Overview of Auxiliary Locking System
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Overview of Auxiliary Locking System

Requirement of Auxiliary Locking System

The line width of the main cavity
for the main laser

* Fluctuation of arm length <0.35 nm o
(Frequency fluctuation of green laser <33 Hz) A-} caiy trance

*Resonance duration with green laser
> 2 hours or more

0.35nm / 3 km cavity
(33 Hz / 564 THz laser)
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The noise budget of Auxiliary Locking System

Measured noise RMS
= 8.2Hz @ 0.1Hz
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The noise budget of Auxiliary Locking System

Measured noise RMS

Green noise budget
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Outline

*Overview of fiber noise cancellation system



Overview of fiber noise cancellation system

What is fiber noise? Sounds, Vibration, = - -

\ Fiber noise!
/ Fiber . 2 fevt
2nft
<§> Laser

2 fat=2mnf t+ O+
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Overview of fiber noise cancellation system
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Noise canceling loop
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Outline

 Current status of fiber noise cancellation system



Current status of flber nclse cancellatlon system

Noise canceling loop

Lock to PZT mirror
mid fringe —de

30% A/4
reflect% |:| x
D PBS

PZT driver dump B A /2

‘ Sk -l

servo

A .
P @ Eh Y - o o \ . .
o v d < \ .
E ‘ e * (= vy’ A . .
2 > 4 f - “Zae \H N3 L SRL o ). ) Al y o
i S 3 P . £ -, 3 =0 S 5 ’. ’ '3 . b o
b " $ = ¥ | s & i - v .
y g 1l ¥ o) ° ﬁ\ ) N . b L. 3 4 L ) Lo
.01 - ) | = 3 A M) (3 / .
= TR f ;. ) oI ® & e 3 e | s : 9| . > v =
. - o 3 7 A - v .
~ B - ~ o N . d » D
- T A R Y > - ¥
e :: . . & ¢ .
. . -~ a i f ] < ] .~ . N ! . .
[ 5% (-] 2 > < - & a 5 » v
> - R -~ at Ot as F 2 ’ ! . -
by N <« o . P @ y S - ' "
~ 3 y, £ [ ) ¥ ; : 2
- .- o/ £ B 2 - -
= - = s . ;
s &= ’ L N e w a3 e . ) 3 A0 F e -
L & s =~ (s ¥ 20 P L o~ R 9
S S k ¢ &~ 5
. v g e~ = e o, A, X T AT “
- . at, 2 i@ \ L
3 3 N D 3 _— 4 3 P~ &4 ’ 1 R
. vy - T - 2R R . e e
’ 4 % .. - 4 5 | / ¢ o
. V S AV S & . - P . "
$ . y 2 S s )
'S Na o L. 2 RS » " .
rror o . > 9 “* X v (
20F20 51 ' ) )
. 7/ Y ')
c ' % L [ v o .0 W™
P> , r r m .
" ' 4 - ] O a
/ ’ .,

- firetro mirror / I n B

2020/03/03 PCF2020@U Toyama 15



Current status of fiber noise cancellation system
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Sensing noise of Auxiliary Locking System
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Summary

* Auxiliary Locking System is indispensable for KAGRA into
observation run.

*We installed the Auxiliary Locking System with the fiber noise
cancellation system in the both arms of X and Y.

The sensing noise of Auxiliary Locking system successfully reduced
by the cancellation loop.
RMS (@0.03Hz) of the sensing noise reduced from about 15Hz to
about 4Hz.

*We can control the interferometer stably.




