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= ��B�� =
--Q^caB50 m ]MN\cB�� (���) ,-C.�"�A;BEEALS 
(0I1CQ^ca`XP)BWaSaQ[NVA@I/
--YUZ�5m]MN\cL�1=7JL'�9I7?>(@���).ALSB[NV
\TOXZA#F(F.ALSB�)�%@��� (���RMS) L'�9I/

= ��B�� =
-- 0.1 Hz/sqrt(Hz) GH&1 �>��9I/�+�L<6I
(5 m >C0.03 Hz/sqrt(Hz)��)/
- ALSB�����C 0.8 Hz rms.ALSBRMSA�5BC1 Hz��B�
@B>.
0.1 Hz��?127?4K3JD.RMSL�8@17?4K3I/

--
$: LIGOB4 km B IR�]MN\cC.1-10 Hz/sqrt(Hz)  (LIGO-T0900376-v1)
	!A*8>URc_8:I?.50m]MN\cC 0.1 - 1 Hz/sqrt(Hz)3?
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40 MHz

JTG��
P(t)

ωm/2π:

��$% Φ(t)

�!#� L

����<, Δf(t)

��$%:�	

OPDG: ASMQ&169AOM;�!9
�1=
FOPDG: KAGRA site6;�0��6�=-7*6+8('
(AOM*CLQIB&K?@HT>��.2=���)
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HWP
Beam 
Dump

PD

f=300

f=��

PBS

����

HWP2PBS1
	�(,>

ETRXJ86
@SBWRWL

AOM VCO

40 MHz

40 MHz

���9-7
VCO PLL6CPIKL5�* SR560?

~1 V/rad

~2 MHz/V

	��: 2πL/c ~0.1 rad/MHz

DC gain ~100-1000

~1 rad/V

-- G&H�6VCO (AOMMSBOX)7"0.3-0.9 Hz/sqrt(Hz)�
6NBHVQU4
61 (klog 3767)"PLL1���(,>��$=#

--VXFX���9-7 VCO6PLL6CPIKL5PAXMOKD*>#

3/<5)0:1�6LPF1;%7+#

--VXFXPZT.'17VWG
&�=4%��7"�
5:�*#
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HWP
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Dump

PD

f=300

f=��

PBS

�!��

HWP-PBS,
��')7

<GEI?1/
9F:HEHA

AOM VCO

40 MHz

40 MHz

���2+0
VCO PLL/;D>@A. ( SR560?

~1 V/rad

~2 MHz/V

���: 2πL/c ~0.1 rad/MHz

DC gain ~100-1000

~1 rad/V

-- PD4SR560/"#: ~<1e-6 V/sqrt(Hz) à ~1e-6 rad/sqrt(Hz) à ~1e-6*(f/1 Hz) Hz/sqrt(Hz)
--���"#: 100*(100/f) Hz/sqrt(Hz) à ~1e-3*(1Hz/f) rad/sqrt(Hz) à ~1e-3 Hz/sqrt(Hz)

--����	(Agilent N5181B)/��"#:

-90dBc@1Hz$&5*1/f.��

à sqrt(4*10-9)*(1/f) rad/sqrt(Hz)

= ~6e-5 Hz/sqrt(Hz)
(VCO0~ 30�
��(7
�%6)



H9;FP"#�� Jun, 2018

7

4.5

HWP
Beam 
Dump

PD

f=300

f=��

PBS

�!��

HWP.PBS-

�'*6

>LJPA31
:K;OJOE

AOM VCO

40 MHz

40 MHz

	��4+2
VCO PLL1<H@CE0 ) SR560?

~1 V/rad

~2 MHz/V


��: 2πL/c ~0.1 rad/MHz

DC gain ~100-1000

~1 rad/V

--IDNB;O
��-=LPO�H9;FP1�� (	��)"#8��)6%
--����2$(5 m1H9;FP-) 30 mHz/sqrt(Hz)
--GPE��8��(+1,$MP?P	��(4+2PLL<H@CE)0 )%
--��
&/"#2MP?P	��"# ~1 mHz/sqrt(Hz) .��'76%
-- VCO2$PLL-���)6%
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40 MHz
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P(t)

ωm/2π:
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���� L

����0% Δf(t)
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