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10 m Prototype

 FPMI limited by quantum noise over range of input powers
« Test new technology for GW detectors

(S
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Overview

* Pre isolation (AEI-SAS)

« Laser stabilisation (ISS, RC)
 Mode cleaners (PMC, IMC, OMC)
« Main beam splitter (BS)

« SPI and optical lever

See also poster: Laser Welding the 100
ALy S g Mirrors for the AEI 10 m Prototype
ORI e S Suspensions with Micrometer

/.o NP . LD 3 Precision #14 (Juliane von Wrangel)
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Laser system

Current status

Overview

* Pre isolation (AEI-SAS)

« Laser stabilisation (ISS, RC)
 Mode cleaners (PMC, IMC, OMC)
« Main beam splitter (BS)

« SPI and optical lever

See also poster: Laser Welding the 100
ALy S g Mirrors for the AEI 10 m Prototype
ORI e S Suspensions with Micrometer

/.o NP . LD 3 Precision #14 (Juliane von Wrangel)
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(S

« Test low frequency technigues

« Compare against existing sensors

« Measure effect on interferometer

« Gain practical experience with sensors

Test facility

- SPI running for a long time
—->HoQlIs installed at BS
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ﬁ Suspension platform interferometer (SPI)

 Heterodyne NPRO VI
Interferometer Frequency 2/ X
_ . Stabilization ROC=118m
» Measure differential Optical -
" Path-length
platform motion Sifferemae

Stabilization

 Digital demodulation w

 Active OPD stabilization

ROC=11.8m

« Keep in-air fibres short ]

(and away from people)

for new setups! |
PM fibers

Source: Sina Maria Kdhlenbeck (PhD thesis)
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Integration of phasemeter in CDS

Balanced detection Demodulation Unwrapping  Calibration

-

» Separate FPGA based |

phasemeter was difficult to

maintain
* Reduced fj,et from 15kHz to

1kHz and connected PDs R e T

directly to CDS 107 \& o i
- Demodulated with CDS- 5 12:9: \\ — Am-OPD ]

>

generated LO B0 Wil IW“" i
 Subtraction of OPD signal is 210" = i m A

better than before = no active 1072 Sensitivity -

suppression needed o e

0 107! 10° 10" 102 10°
Frequency [HZ]
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. Performance (effect on suspended cavity)
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. Performance (effect on suspended cavity)
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— HoQIs at beam splitter

* Intermediate mass readout
* First tests before BS was installed
« Transport with HoQIs attached

* Minor (same style as HRTS
BOSEMS)
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Signal processing

« Calibration changed with
operating point

 Digital gain of PD

channels adapted 1 0 1 1 0 1
« Offsets in quadrature

signals removed —long(before [} P
' ' _?;ar:N ((Z?tfgrr)ﬁ[:q;ad] Vi

» Cross coupling into yaw 6_:ya;~j’(aﬂer)[wad]

signal strongly reduced Resemnalim

4 » ,,///
/
.-///
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.' Performance
S (In air)

 HoQIs and BOSEMs mostly measure

suspension frame motion

e Acoustics, structural resonances and
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.' Actuated transfer
& functions

« BOSEMSs are fairly well calibrated

HoQls and
BOSEMs seems mechanical
(IM vs TOP)

« Ready to be used In-loop
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ﬁ Conclusion

v SPI suppresses differential cavity motion and is also low-
maintenance now

v HoQls are working well, easy to set up and ready to be used in-
loop

 Influence on main interferometer will be tested

25.05.2023
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#4  Reducing fibre i s
disturbances ‘N -

* Modulation bench far away from interferometer ;,” i

* Fibres routed through floor 8 |

« Fast disturbances not measured properly ] B W O S e ——— R
9 Interpreted aS Slgnal >1O|J'm -126 6.2 6.4 6.6 6.8 7 7;2 7.4 7.6 7.8 8

 Digital filters (LP and 1/LP) help a lot Time[s]

« OPD signal still sees disturbance but subtraction
almost perfect

« High frequency residual - Blending with L4Cs 2 —OPD
could also help : Am |
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