
Current status of 

GEMS

Alberto Donazzan,  G. Naletto,  M. G. Pelizzo
1 Department of Information Engineering, University of Padova - Padova (Italy)
2 CNR, Institute of Photonics and Nanotechnology - Padova 
3 National Institute for Nuclear Physics - Padova

GINGER meeting

Padova, 2016-12-16



2016-12-16 2A. Donazzan et al.  - GINGER meeting  - Padova

Summer Status

 Heterodyne source aligned and properly 

working

 Beam spoiling along racetrack, due to 

diffraction and poor retro-reflectors.

 Blocking masks are under study

optical beat with 

widely tunable Δ𝑓
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Prototype layout

Features

 Nd:YAG DPSS cw laser

(1064nm, 1kHz linewidth)

 Fiber AOMs 

 FPGA based RF driver

 Fiber collimators 

(8mm 1/𝑒2 beam diameter) 

 2" drilled double mirror

 Transimpedance amplified PDs

 Vibration isolated table 

 Air environment
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Standard vs Cancelable Circuit
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Reference and measurement beatings are collected by two photodiodes and conveniently 

converted by transimpedance amplifiers, such that the output signals are ac-coupled voltages 

defined as:

Study of the optical mixing
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𝜔2: optical   

frequency 

in arm 2

In the case of zero-crossing phase detection: 

which simplifies to 𝜙𝑑𝑒𝑡 = 𝜙 in the ideal case of 𝑅𝑙𝑒𝑎𝑘 = 𝑀𝑙𝑒𝑎𝑘 = 0.
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Simulations of Beam Propagation 
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Zemax® Physical Optics Propagation (POP) tool: uses diffraction calculations to propagate 

a wavefront through an optical system surface by surface.

Good agreement between POP model and experimental data!
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Zemax® Physical Optics Propagation
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Simulation results
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Calculated optical mixing isolation and corresponding maximum 
displacement error (𝜆 = 1064𝑛𝑚)
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Blocking Masks
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beam after 
recombination

REF beam 
after masking

RTK beam 
after masking

beam at fiber 

output
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New components
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Ø1" Optical Posts  expected lower drift

4mm fiber collimators
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Waiting for...
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 NI cRIO-9035

 PI E-727 digital piezo controller

 PI P-616 3D cube nano

 Newport Hollow Corner-cube

 Analog mixers



2016-12-16 14A. Donazzan et al.  - GINGER meeting  - Padova

Near future Work

Acquisition & Actuation
 Digital data acquisition

 Gauge test and performance evaluation

 Implementation of a simple feedback 
loop for single distance stabilization:

Optical Upgrade
 Beam shaping for compactness

 Mechanical stability evaluation

 Thermal stability evaluation

 Dedicated digital phasemeter 

 3-axial piezo-stage

 cRIO GPS module

 Low-drift mounts

 Reflective fiber collimators

 Hollow corner-cubes

 Optimized drilled mirrors

 Optimized blocking masks

displacement gaugepiezo

Test of the Shape & Pose Decomposition

(Cuccato, Ortolan)



Thank you

A. Donazzan et al.  - GINGER meeting  - Padova 15


