PDMEE:‘.EIH’.; Diﬂgnﬂs‘iﬂ

LASER PREPARATION STAGE - Homodyne
Mode Detector
cleaner,

MC532 0
DBS )'s Pumpbeam 20 — 0 heam &
SHG d— i {EOM 2 L £
k D [' H” S § % PO % :SDKSU
SHG MC1064

P Dh.‘ C532 P DPurr.:uBeaﬂ

1
1
A's = ; I
- — Main beam o
B e g
1 i+
1

Main Laser Mode
cleaner,

MC1064
: Pump field

o4 =

Squeezed
Light
Source




PDwcssz trans Diagnostic

LASER PREPARATION STAGE e Foniodyne
Mode Detector
cleaner,

MC532
DBS As Fumpbeam , =~ e LO beam
PDs+a d— ) HH ‘ '% § % — %0 14 50/50

SH‘G PDM a3z PDPurr.:uBeaﬂ

I

i

I

i

A's — ; 1

. b Main beam o I
e s

’ I
i

Main Laser Mode
cleaner, / . toGEO
MC1064 ‘CTrE @
Squeezed light source : :
Vs cavity length Pump field :
- <\ controlbeam  p-pol — 1
E‘H’i \ s , squeezed field
| eemmaer: | ’
Aux1 Laser p-pol - == )/

@) 7 =

& DBS
% gm Squeezed

Light
PDerLLz Source




PD.‘JCH:‘.Z trans Dlﬂg nﬂﬂtic

LASER PREPARATION STAGE - Homodyne
Mode Detector
cleaner,
MC532
DBS A's Pumpbeam e'> LO beam
e
PDswc dﬁ ) [' 1] _' EOM2 % (7 % Y i
SHG b 'd PDuwc1oss :
:‘L: PDME&HE PDPurr.:uBeaﬂ 1
5 — ) -
i\ —— Main beam -
EOM1 7'?
Main Laser Mode - /
cleaner, ! 1, toGEO
MC1064 . S 43
Squeezed light source :
s cavity length Pump field -
[ <\ controlbeam  p-pol S— 1
E‘H‘i \ i , squeezed field
I )
Aux1 Laser # p-pol Phsi == A2
A's ]] Rotator
m A s-pol , ‘:P
- -t \ PBS .
. e Squeezing Y] H PREEe nsdoanannnss .‘A PBS
Aux2 Laser {:T‘\ym ellipse & phase :
é control beam G‘ ]:. 4 i
i@yﬂ DBS
| %) Squeezed
PDQ[BBHPHESE Light




GEO 600 e

12 Watt
Injection 600m north arm
falded in vertical plane
80 MHz locked ( plane)
@ master-slave
r/
system
B00m east arm
(folded in vertical plane)

MFe

Homodyne —— TEH‘IS;}-E

detector

aux.laser 1

Squeezing ellipse &
Lo PLL3 phase control beam

- OPA
Squeezing
aux.laser 2 Phaseshifter
0.3W S '
queezing resonator length :
mmlhﬁﬂm |------|§5--:}----- ES-----@
Phaseshifter

SQUEEZED LIGHT SOURCE i ey fipminor  squeezed vacuum



| 1
g







B MEn
E _E & Homodyne
S 5 Squeezing N\ e
’E E main laser
= 2W
53
s E Q
2
e = 600m east arm Sque;ezlngll
in vert aux. laser
T=0.09% bk bl ol i T Squeezing ellipse &
£ PLL3 phase control beam
MFe l OPA
Squeezing & |
aux.laser 2 & Phaseshifter
0.3W Squeezing resanator length
GEO 600 SR control beam --O----I_EE---%
— £ PBS Farad '3-axi
T=1.9% SQUEEZED LIGHT SOURCE |51:.|314:|ﬂr1]Ir :ﬁ.iaz;




GEO Laser

Squeezing
main laser
@
IF’LL(_ 15 2MHz OPA
25uW |
-

Coherent
Control
Laser

MFn

600m north arm
ifolded in vertical plane)

MPR
T=0.09%

600m east arm
(folded in vertical plane)

- . r

MCn

MFe

BDO2 '

15.2 MHz BDO3

® CTD

TuW

subcarrier + squeezed vacuum

%.......

Phaseshifter




Best Result so far: up to 3.5dB
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Spectrum plot using Kaiser window
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Whats missing

P

DC stability of phase lock not good enough.
Noise locking scheme for very low freq.?

Automatic alignment. Almost unexplored vet.
Perhaps refl. OMC signal usefuls as well

More squeezing of GEO: -Reduce OMC losses,
lower-loss optical setup between squeezer and

GEOQ, -Increase locking BW with PZT and reduce
back-scatier of this mJJJWUJﬂWJ




