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Why “narrow” lasers
Powerful tool

Precise tool

Light is made of single «lines»

Learning what elements 
are around us

I need a precise laser!

Applications
Precision 
measurements 

Non-invasive analysis 
of the environment
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Extended cavity diode lasers

Collimating 
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housing

Half wave-
plate

PZT

Grating

Fine 
adjustment 

screw Narrow linewidth lasers!
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Our solution

Patent pending
- Enhanced mechanical stability
- Excellent linewidth performance
- Excellent reproducibility

125 kHz



9Luigi Ribotta – Collaborative Project Building Day – Torino, 23rd November 2018

Future – towards applications

- Miniaturization à making it transportable (see ppqSense)

- Amplification à making it powerful

- Stabilization à making it more precise



INRiM activities in Nanometrology Laboratory
Metrology of functional surfaces
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roughness standards uncertainty: 10 nm + 30 x 10-3·!"
(0.01 µm < !" < 20 µm)  

2D profile texture parameters

stylus profilometer

primary, waviness and 
roughness profiles

3D areal texture
parameters

surface parameters
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Measurands capabilities

linescales

uncertainty: 2.2 nm + 11 x 10-3·ℎ
(0.01 µm < ℎ < 20 µm) 

uncertainty: 80 nm + 0.87 x 10-6·"
(0.1 mm < " < 280 mm) 

uncertainty: 0.05·#
(0.3 µm < # < 50 µm) 

groove and step-height 
standards

1D/2D gratings

nanoparticles
(sferical, platelets)

uncertainty: 2 nm + 3 x 10-3 ·$
(10 nm < $ < 500 nm) 

ℎ

#

metrological
atomic force microscope

interference microscopy

laser diffractometer

uncertainty: 2 nm + 1 x 10-3·#
(0.1 µm < # < 5 µm) 

metrological
atomic force microscope

optical microscope

uncertainty: 1 nm + 4.7 x 10-3·ℎ
(0.01 µm < ℎ < 15 µm) 

stylus profilometer

$

"
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Nanoparticles chemistry
high temperature

time = 24 hours

organic precursor

shape controller

pH

GAS/SOLID PHOTOREACTOR LIQUID/SOLID PHOTOREACTOR
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Possible industrial applications

NANOSCALE

MICROSCALE
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printed linear conductors

injection moulded structures

inorganic nanoparticles

analysis of biological samples (e.g. drugs in blood or urine);

environmental analysis (e.g. pollutants in water)

optical diffraction; anti-counterfeiting; labelling; 

holograms; QR codes

electrical circuits on flexible substrates; wearable sensors; 

flexible sensors

electrical contacts on solar cells

photocatalytic characterization for air (e.g. NOx) and water 

(e.g. phenol) pollutants removal; 

photocatalytic nanocoatings; self-cleaning surfaces; paints

biomedical devices; cosmetic products; healthcare products

DSSC solar cells

automotive dashboards and bumpers; plastic ball bearings

nanotribology (friction and wear)



Thank you for your kind attention!


