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Experimental Realization Hamburg
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Results — No Detuning
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Measurement

Results — No Detuning

Readout angle

3m/2

=
Sy
0

0

T

'I' |1 I"

JJIIIII i

)

200k 400k 600k 800k 1M

! “ | I | IIIII:lII “II‘I III III IIII i II II|III | III III I II ||II"|IIIIIIIII I III | III " IIII |III I: Il I I II 1 | II IIIII II III|II III III* II |
I1 II il ’Il Il II i III 1 IIII IIIIIIII I
I I I |IIII;I II II. IIIII IIIIII II IIIrI I

i

i

M

i ||||' I ||| |I'I'I ‘u II

| IIII I IIIIr II III I IIII II II lll ni

Il 1]

||II ||||I”|||I |

III' |II IIII I"#IIHI | " III f III I III'II I' Ilu |l|

e T 'I"'
IIIr ”“ o II

|

I| el i A ik netnd o | |I" ! |I it e s L
1“ I|I| ] '||"|I|"'|I' |III '|| '|I' II| ! III |||I |IIII ”I "|”| II|II| ) || f |II|I'I A |I I| IrIIII:iIILlI!IIIIIII IlI |I |||I| I| |II i I o |I|"I|I III
] ol bl 1 |||"|“ i |I r|||| 1 ”'|"I|'1"|:”| (i) '|1' i Iﬂ i |II| ||I ot e Wl II|I|I|'|' SN
:IIIII |'||'I'|II|:"I|I| 'l:"'1 I|I|||I|II ] A ||I ! I'I ||II ||I| I| bl II | |'|| | ‘ III|| T T I II | I|I |II|| i
I||I |I II|||"Ii'l"II I| | |I| i I||”||'|(I "' I” "I||'I||"I I |I|||I|i|||'ll'|lI "I:I:"IIII| |”| ||II "'I||"|II|| i I'u'” II"'Iu i |III - - -2

ey
4 |H|III1I II IIII TI |IIIIIII| “IJI |III IIIII II I II III' II III II III III "III 'IIII"' III II. ” III"IIlll I||II|III IIIIIII it |IIIIIII||IIII|I ITI |I|I|III bt
IJI| "I|I Il i h I“ll ! i "I"l" |'|' |. i I|| IIIIII”I |”|I “II|| IIHII 1 ||I| ||I| IllllpI |1 II ! | ||||‘| |II s |||| | || _6

II I IIIII n L I I
IlllI III| :I :II III II|IIIIIII II|I:III IIIIIIII IIIIII "I IIII IIIIII1I | I IIIII III :III|II IIIIII I||III IIII IIIII III III IIII IIIII I IIIII II'I PIIIIII1 II I I II |II|I|III

S e MI,I".-;:' i

SRR, '- .I'.,".W.II.H .M.

|:|||||||||||| |“|'||||I| 1 wiilm Lyl

Ll

|||I ! |||I|| i
il

i

| II II
III H 1 III I I ‘I iy Iy Il I Il il * Ll II I L1 I II I b
I I .|,.1I"|...' Il I'IJ | .|n.1|‘ i) j.. il "IT "II||'I.II ”Il i ..+I' |'I|.l1..p -4

Noise power in dB, normalized to
vacuum noise of both local oscillators

i.2M 1.4M 1.6M 1.8M 2M
Sideband frequency f in Hz

12



Results — No Detuning
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Results — Emulating Frequency Dependence
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Measurement

Results — Emulating Frequency Dependence
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Results — Emulating Frequency Dependence
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Results — Compensating Frequency Dependence
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Results — Compensating Frequency Dependence
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Results — Compensating Frequency Dependence
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Results — Symmetric Detuning
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Results — Symmetric Detuning
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Results — Symmetric Detuning
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Proof of principle experiment
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Proof of principle experiment
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Results — no test cavit_y
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Results — onl_y idler detuned
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Results — detuned anti—s_ymmetricall_y
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Results — signal and idler detuned
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CLF locking scheme
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CLF engaged, squeezing angle locked

* Locked spectrum with 3 CLF
lock engaged.
e Current limitations:

CLF error signal offset
drift (drift in EOM
residual AM)

Free running OMC
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Squeezing level [dB]
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Is this a viable alternative to filter cavities?
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Pros:

* No external filter cavity (FC phase
locked to IFO).

e “Simpler” optical configuration
(apart from an additional
homodyne and OMCs)

Cons:
* 3dB loss penalty
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Conclusion

* Demonstrated EPR squeezing is indeed possible.
* Developed a coherent phase control system for EPR squeezing

Future works:
» Improve CLF robustness
» Implement frequency dependent filtering
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Thanks for listening!
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Generation of LOs ANU




Generation of Los Hamburg




Realistic Filter-Cavity Configuration
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Theoretical Model Hamburg

Syy =1 — n+ ncosh(2r) + 2a8n sinh(2r)-
[ (7 4 (52 )(63 —0%) — 72(5% + 5% —20° + 45152)) cos(€)

+29(81 + 62)(7* — 8169 + Q%) sin(€)]-
[7* + (67 — 9)(05 — 9%) + (67 + 03 + 20°)]

(02 + B2) (72 + (61 — D) (7" + (82 — D)) (v* + (61 + D) (v? + (62 + Q7).



