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e Update Unita di Camerino
1. Messa a punto rivelazione omodina a 1064 nm

2. Test criogenici a temperature azoto liquido



Homodyne detection — Low BW
Characterization @1064nm
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ELECTRONIC CIRCUIT — TECH. INFOS
oP27
- GBW =8 MHz
- Noise = 3 nV/Hz'V2 / 0.4pA/HZz /2

JDSU ETX1000 (InGaAs)
- R(@850nm) = 0.2 A/W
-R(@1330nm) =0.9 A/W
- Noise current density = 60 fA/Hz1/2
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NOISE ANALYSIS. Theoretical electronic noise (blue
dashed line) and the theoretical shot noise (red dashed
line). The sum of the two theoretical lines gives the green
curve. The black circles are the measured experimental
noise of the homodyne circuit.




Homodyne detection — Low BW

Optomechanical test

cCD Vacuum MECHANICAL MODES. Comparison between the PDH noise
’f.'.lf’-'-‘!'-’.‘ir\ spectrum (bottom panel) and the homodyne noise spectrum
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COOLING FUNDAMENTAL MODE. Comparison between the cooling spectra
obtained with PDH and homodyne techniques. Notes the reduction of a factor
around 10 of the background of the homodyne measurements. Inset:
cumulative function of density spectra.




Homodyne detection — High BW

Results @1064nm
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ELECTRONIC CIRCUIT — TECH. INFOS
oP847 -GBW =3.9GHz
- Noise = 0.85 nV/Hz'Y/2 / E’>.5pA/HZ‘1/2
JDSU ETX1000 (InGaAs)
- R(@850nm) = 0.2 A/W
- R(@1330nm) = 0.9 A/W
- Noise current density = 60 fA/Hz1/2

NOISE ANALYSIS. Theoretical electronic noise and shot
noise. The blue squares are the experimental data.

100 . 1 N 1

—— Shot Noise 8 mW
Electronic Noise
Spectrum Analyzer

Power Spectrum [dBm/Hz]

spectrum analyser noise (blue).

NOISE SPECTRUM. Electronic noise (red), shot noise (black), and

T T T T T T T T
20000 40000 60000 80000 100000

Frequency (kHz)




Test criogenici

300K

chambers

LN2 (top) and Lhe (bottom)

Design of the new
membrane holder

and simulation of the temperature using
LN2 in the bottom chamber.

Optical table with the experimental
setup assambled for first test




immagine del supporto
membrana sul dito freddo

A 945

" simulazione COMSOL
in presenza degli
schermi.

Ben confermata dal
primo test
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Pressione dentro la camera del
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minima temperatura ottenuta
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