
In-vacuum squeezer for Advanced Virgo+ 
and plans at CALVA



Quantum noise



Frequency dependent squeezing



Why going for an in-vacuum squeezer ?



Exsqueez project

Need to associate labs from INP and IN2P3



Squeezers

Environment OPO cavity design Filter cavity

Advanced Virgo (O4) In-air 285 m

Exsqueez Under vacuum 50 m



Simplified scheme



Simplify scheme

Squeezing ellipse angle 
control

Filter cavity control

Characterization
beams



Laser bench

Mach-Zehnder for pump power control

Frequency doubler 200 mW at 532nm 
(pump beam)

Main laser, 2W at 1064nm:
• to generate pump beam
• Local oscillator beam
• Seed beam
• Filter Cavity Verification beam

Frequency doubler 50mW at 532nm 
(Filter Cavity Control beam)

Auxiliary laser, 500 mW at 1064nm:
• Modified Coherent Locking beam
• to generate Filter Cavity Control 

beam



In vacuum bench
~ 10-6 – 10-7 mbar

OPO threshold measurement

Homodyne detection

Faraday 
Isolator

OPO

=> This bench is completed for in-air FIS
=> few more steps for in-vacuum FDS



Environment under vacuum



Frequency independent anti-squeezing



First characterization

Squeezing matching to 
the LO
=> under improvement

Residual squeezing 
ellipse jitter too high
=> under improvement



Frequency dependent losses

• More injection losses

• New frequency 
dependent losses 
linked to the filter 
cavity
=> reduce FDS level 
at low frequencies
=> need to be 
carefully controlled



Filter cavity

Not very flexible once length 
and finesse (mirror coating) 
have been fixed



QFilter

transmissivity Tsc (depend on δLrec)



Conclusions


