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Project framework
The THz range is of special interest for scientific and industrial applications since it allows 
for non-invasive detection and analysis of many materials that are opaque in the visible 

and infrared
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Aim of DEPTH: development of an innovative photonic technology for the implementation of 
a broadband Dual-comb THz spectrometer



Informazioni generali

FTE 2027 sezione PV : 1.3

Sezioni Coinvolte:

MI (RN Gianluca Galzerano)

RM1 (RL Stefano Lupi)

PV (RL Federico Pirzio)
   

Durata del progetto:
2027-2029

Anagrafica di Pavia 2027 :
Federico Pirzio 0.6
Antonio Agnesi 0.4
Cosimo Lacava 0.3

      

Gruppo V research line: 
Interdisciplinare

o Development of a novel dual-comb ultrafast 
Mamyshev fiber laser (INFN-PV)

o Development of a broadband dual-comb THz source 
(INFN-MI) 

o Development of broadband THz detectors based on 
topological insulators (INFN-RM1) 

o Development of a portable dual-comb THz 
spectrometer (INFN-MI-PV-RM1) 

Main aims of the Experiment



Project description
Innovative fs dual-comb 

fiber laser system (INFN-PV)  
Dual-comb Mamyshev 

fiber oscillator
Dual-comb GMNA 

amplifier

fs dual-comb stabilization and 
broadband THz generation 

(INFN-MI)  

Development of broadband THz 
detectors based on topological 

insulators (INFN-RM) 



DEPTH 2027 activity @Pavia
Development of an ultrafast dual-comb fiber laser system based on the 

Mamyshev  architecture

The Mamyshev architecture relying on offset spectral filters and Self-Phase Modulation 
permits: 

o High pulse energy;

o Low-noise;

o Excellent environmental stability

o Effective seeding of nonlinear fiber amplifiers

F. Pirzio et al., Opt. Lett. Vol. 47 (2022)
F. Pirzio, G. Galzerano et al., Opt. Laser Technol. Vol. 193 
(2026)

We already demonstrated effective THz generation via optical 
rectification with organic crystals exploiting <40-fs, 100 nJ  pulses 
from a Mamyshev Osc + GMNA amplifier

F. Pirzio, G. Galzerano, S. Lupi et al., 
Opt. Laser Technol. Vol. 196 (2026)

New challenge: realization of the dual-comb Mamyshev oscillator

Proposed solution: Polarization multiplexing in the Mamyshev oscillator + active control of Δf between the two 
combs



Budget richiesto 2027  PV - Servizi

Budget

• Consumo 22 k€
• Servizi 0
•Inventariabile 18 k€
• Missioni 0

TOTALE : 40 k€

Richiesta Servizi a Pavia

Nessuna richiesta

Three-year DEPTH budget


