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THE SCIENTIFIC IMPACT OF PULSARS
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2. PTA for GW detection
3. Globular Cluster Pulsars
4. The 1000 Pulsar Array
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Funds through PRIN SKA-CTA 2021 & Large Grant 2022

PTA for GW detection
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MPTA GWB limit - Miles et al 2024 GCs -  Barr et al. 2024, ScienceLower et al 2024

Discovery of peculiar sources
NS mass measurements

ISM and circum-pulsar medium characterisation
Relativistic gravity

Constraints on GW background
… and much more …
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• Major Italian involvement and leadership in monitoring observations since 2013
• Weekly cadence observations until 2024 with LOFAR core + international stations
• Daily observations with german single stations through a program built by C.  Tiburzi involving all 

interested parties in the pulsar community
• Bi-weekly observations with NenuFAR since 2019
• Post-doc hired through INAF SKA-CTA funds on this topic 
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• Main science topics:

• Plasma studies for PTAs - Galactic structure - Pulsar emission - Eclipsing pulsars
• Main results

• Impacts of the Solar wind (Tiburzi+2019, Tiburzi+2021, Tiburzi+2022, Shaifullah+2022, Nitu+2024, Susarla+2024)

• Impacts of the IISM turbulence (Donner+2019, Donner+2021) 

• Milestone paper integrating the LOFAR/NenuFAR data in the EPTA dataset (Iraci et al 2025)
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Iraci et al 2025



• Pulsar & Fast Transient Surveys  
• Pulsar emission mechanism
• NS equation of state
• Relativistic gravity
• Pulsar properties at low-frequencies
• FRB progenitors
• FRBs as probes of the IGM, halo and ISM
• Galactic fast transients
• Exploring the transients parameter space:

PULSARS WITH LOFAR 2.0

• PURR: Pulsar & FRB Follow-up 
• Pulsar Timing Arrays
• ISM & Galactic structures
• Pulsar emission properties
• Follow-up of new discoveries
• Characterisation of repeating FRBs

TimingSearching
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7 italian Co-Is INAF PI 11 italian Co-Is
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Special Issue: Pulsars with the SKA 



TOWARDS THE SKA

Presence of the Italian community

SWG co-chair, 3 MK LSPs WG leaders, Lofar 2.0 LSP PI, 2 members in band 5B STILES project.
Good representation in AASKAII chapters (2 PIs, 9 of 11 chapters)

Main ongoing discussions within the Pulsar SWG 

Timeline and role of the KSPs
Involvement in the commissioning / science validation

Impact of deferral of capabilities for AA*
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