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The PRISMA network
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Prima Rete Italiana per la Sorveglianza 
sistematica di Meteore e Atmosfera*
i.e. First Italian Network for the Systematic
Surveillance of Meteors and Atmosphere

 Deploy 70 stations equipped with all-sky cameras for a 
continous monitoring of the Italian skies

 Started in 2017 and currently led by INAF in 
collaboration with many Italian universities, 
professional/amateur observatories, schools, 
associations…

 Partnered with the European project FRIPON
(https://www.fripon.org/)

www.prisma.inaf.it

https://www.fripon.org/
http://www.prisma.inaf.it/


PRISMA and FRIPON
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https://www.fripon.org/

https://www.fripon.org/


The PRISMA/FRIPON station
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Intel NUCSwitch

All-sky camera:
[Basler acA1300-30gm]
 CCD Sony ICX445ALA

1.2 Mp (1296x966 pix)
 30 fps – 1/30 s exp. time

 All-sky camera operated at 30 Hz to capture
meteors with a suitable sampling rate

 Meteor acquisition triggered by a dedicated
software named FreeTure
(https://github.com/cmarmo/freeture)

 A central server combine detections of the 
same meteor in events

 Every 10 minute the camera performs a 5 s 
exposure (capture) for calibration purposes

PRISMA dataset:
 Captures: ~140 / day (x 60 cameras, x 5 

years)

 Events: ~2000 since 2016 (multiple events 
from ≥ 2 cameras)

https://github.com/cmarmo/freeture


PRISMA data flow
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…

…

FRIPON server
(LAM/OSU Pythéas)

Data processing pipeline
(INAF - OA Trieste)

Calibration:
 Astrometry
 Photometry

Events analysis:
 Video analysis (astrometry and photometry)
 Triangulation
 Dynamic model

(strewn-field)
 Orbit

Processed data

Processed data

Long-term data storage at INAF-IA2 (Italian Center for 
Astronomical Archives, OA Trieste)



FRIPON data release
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https://fireball.fripon.org/list_multiple.php

https://fireball.fripon.org/list_multiple.php


New version of the PRISMA station
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New PRISMA station developed
by N-3 s.r.l. in collaboration with 
INAF – OATo Upgraded chip (CMOS), 
optics, new mini-PC and network switch

 User-friendly interface developed
by N-3

 Migrating towards a fully Italian
and independent network

 Already ~10 station 
deployed and 
linked to the 
PRISMA server 
in INAF – OATs, 
together with StAnD
cameras in Europe



Potential meteorite fall recorded by PRISMA
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 PRISMA has the potential to detect fireballs of apparent magnitude m < 0

 This corresponds to a meteoroid size greater than 1 cm and mass above few grams

 Estimated 1 meteorite dropping fireball per year over Italy. 
So far, this estimation is more or less consistent

Date Time UT Region 
of fall

N° of
cams

Speed 
[km/s]

Inclin. 
[deg]

Init. mass 
[kg]

Fin. mass 
[kg]

30/05/2017 21:09:26 Padova 2 15.5 29° 4 – 12 0.2 – 4

22/08/2018 21:37:28 Sondrio 6 17.9 72° 2 – 5 0.4 – 1.2

01/01/2020 18:26:54 Modena 8 12.2 68° 10 – 40 0.5 – 1.5

15/03/2021 19:57:32 Isernia 1 14.7 84° ~ 2 ~ 1

01/10/2021 01:04:57 Pistoia 8 16.0 31° 3 – 8 0.01 – 0.1

05/03/2022 18:55:52 Ascoli P. 10 15.5 17° 10 – 90 0.3 – 1.5

14/02/2023 17:58:29 Matera 3 16.4 57° 6 – 22 0.1 – 0.5

23/05/2023 22:21:04 Cremona 10 15.4 35° 3 – 10 0.1 – 3

05/08/2023 20:21:26 Campobasso 2 13.8 63° 20 - 100 0.1 – 2.5

08/10/2023 21:53:30 Cagliari 2 16.5 78° 0.2 – 1 0.08 – 0.2

23/07/2024 19:31:03 Pordenone 3 14.1 29° 1.5 – 5 0.05 – 4



The 2020 New Year’s Eve Bolide
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 Captured by eight PRISMA cameras on 01/01/2020 at 18:26:52.9 – 58.5 UT (5.6 s) 

 The meteoroid entered the atmosphere at 12.8 ± 0.2 km s-1 with an inclination angle of about
68° w.r.t. the ground

 The bolide shone from 76 km to 22 km 
altitude and reached -9.5 abs. magnitude



The Cavezzo meteorite finding – strewn field
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 A strewn field of about 2 km x 3 km was identified from trajectory, dynamics and dark-
flight computation from PRISMA observations

 Due to intense winds of that night, the 
area of probable fall was shifted to East 
with respect to ground trajectory

 PRISMA informed and reached the 
attention of the local population by 
press releases and local media coverage

For details about the Cavezzo 
meteorite recovery:

Gardiol D., Barghini D. et al., “Cavezzo, 
the first Italian meteorite recovered 
by the PRISMA fireball network. 
Orbit, trajectory, and strewn-field”, 
Mon. Not. R. Astron. Soc., 2021, 
501, 1215–1227



The Cavezzo meteorite finding
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 Two meteorite pieces were recovered by a local inhabitant, Mr. Davide Gaddi, less
than three days after the fall on the afternoon of 04/01/2020 in the municipality
of Cavezzo (MO)

 The coordinates of the finding are 
44°49’43’’.7 N, 10°58’19’’.5 E

 The two specimens weigh 3.12 g (F1) 
and 52.19 g (F2) respectively

 Due to the morphology of the two
recovered pieces, other fragments
should have been found on site, but
further campaigns were unsuccesful
up until now



The orbit of the Cavezzo meteoroid
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 From PRISMA observations, it was also possible to 
reconstruct the pre-atmospheric orbit of Cavezzo

 Compatible with the orbit of one object only among
currently known NEOs: 2013 VC10

 It is an Apollo type asteroid observed only for 54 
days in 2013 of +24.8H abs. mag. (10-meters sized) 
and ~2 y orbital period



2023 Valentine’s Day bolide
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An event similar to the Cavezzo bolide occurred on Saint’s 
Valentine Day of 2023 at 17:58:29 UT over the Puglia and 
Basilicata regions and was recorded by three PRISMA cameras

ITPU01 – Castellana Grotte

ITPU03 – Tricase

ITAB01 – Vasto



2023 Valentine’s Day bolide – observation results
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The bolide was detected from a starting altitude of 85.5 ± 0.1 km at an initial speed of 16.3 ± 0.1 km/s.

It traversed the atmosphere for about 5.3 s at an inclination angle of 56.7 ± 0.3°, for a total trajectory length
of 75.0 ± 0.1 km, arriving from the NNE direction and travelling towards SSW with an azimuth angle of 24.3 ±
0.1°

Projected on the ground, its trajectory began SW of Bari and ended NE of Matera, where the visible flight
terminated at an altitude of 22.8 ± 0.1 km, while the meteoroid was travelling at a low speed of 3 ± 1 km/s.



2023 Valentine’s Day bolide – dynamic model
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2023 Valentine’s Day bolide – strewn field
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The first computed strewn-field 
was made available to the public 
on 16/02/2024 and field search 
campaign began

North Matera



The recovery of the meteorite «Matera»
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Many fragments were recovered just the next
day on the property of brothers Losignore in 
Matera – Contrada Rondinelle.

Classified and approved as an H5 ordinary
chondrite on 14 February 2024 
(on Saint’s Valentine Day!)



The recovery of the meteorite «Matera»
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TKW = 117.5 g
4 main fragments, dozens of small specimes



Pre-atmospheric orbit of the «Matera» meteoroid
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 Typically asteroidal orbit with aphelion at 
3.17 ± 0.19 and Tisserand invariant with respect to 
Jupiter equal to 3.55 ± 0.11

 Search in the NEODys-2 database with 𝐷𝑁 < 0.06
(Valsecchi et al., 1999; Carbognani & Fenucci 2023) 
1999 LD6 (𝐷𝑁 = 0.045) and 2014 TS16 (𝐷𝑁 = 0.047)



PRISMA network: next steps
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 Working towards a first data release of PRISMA data / results
 Calibration of data from 2017 to 2022 now ongoing at INAF – OATo after a 

few patches

 Data from 2023 onwards will be processes on the INAF – OATs servers

 Hopefully fully working and automated ~ 2025 Q2-3

 Deploying new Italian cameras and transitioning towards a fully
Italian network

 Expand and bring PRISMA in European schools with StAnD

 Improve the technology, detection algorithm and software



Thank you for your attention!

Credit: Getty Images

D. Barghini et al., for the the PRISMA team

INAF – Osservatorio Astrofisico di Torino


