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The AGILE mission

ANTICOINCIDENCE

HARD X-RAY IMAGER 

SUPER-AGILE (SA)

Energy Range: 18–60 keV

SILICON TRACKER

GAMMA-RAY IMAGER (GRID) 

Energy Range: 30 MeV – 30GeV

(MINI) CALORIMETER

Energy Range: 0.3–100 MeV

• AGILE was a unique combination of 
X-ray and gamma-ray detectors for 
transient searches;

• Two co-aligned detectors in hard X-
rays (20-60 keV; SuperAGILE) and 
gamma (30 MeV-10GeV; GRID) + 
MCAL (0.4-100 MeV);

• Anticoincidence detector (80-200 
keV);

• Operational from April 23rd, 2007 
up to January 18th, 2024;

Tavani et al., A&A, 502, 3, 2009, pp. 995-
1013

MCAL had sub-ms triggering capability!



The AGILE mission



AGILE and FRB
History

The AGILE activity for FRB HE studies: the activity started on the search for HE 
counterpart in the AGILE data for sources in the rapidly increasing catalog of FRB 
sources, FRBCAT.

In 2019 after the new discoveries of probable nearby sources (low DMIGM) and the 
localization of the first reapeter having periodical «activity» phases, our interest was 
focalized on some specific sources:
1. Paper on two reapeters, Casentini et al. 2020: due to the low DMIGM, FRB 20180916B and FRB 20181030A;

2. Paper on the periodic R-FRBs FRB 20180916B, Tavani et al. 2020a: on the MW campaign with all AGILE detectors 
and Swift;

3. Paper on SGR1935+2154 radio and X-ray burst! Tavani et al. 2020b;

4. Paper on a sample of FRBs from FRBCAT, Verrecchia et al. 2021;

5. Radio collaboration papers: Pilia et al. 2020, Trudu et al. 2022 and 2023, Pellicciari et al. 2024 and the submitted 
Geminardi et al. 2025.



AGILE and FRB
Casentini et al. 2020

• FRB20180916B and FRB20181030A observed by CHIME radio telescope;

• Looking for MCAL and GRID coverage at the time of the bursts;

• No detection founds. Fluence (MCAL) and Flux (GRID) ULs estimation: 
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• We suppose a magnetar-like engine (𝑅𝑚~106𝑐𝑚, 𝐵~1016𝐺):

ቐ
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that excludes an emission like the giant burst of SGR 1806-20 (𝐸𝑀𝑒𝑉~2 × 1046𝑒𝑟𝑔)

for both short and long 
timescales.

C. Casentini et al.
AGILE Observations of Two Repeating Fast Radio Bursts with Low Intrinsic Dispersion Measures.
2020 ApJL 890 L32.



AGILE and FRB
Tavani et al. 2020b

On April 28th, 2020, the AGILE satellite detected an X-ray burst in 
temporal coincidence with a bright FRB-like radio-burst from SGR 
1935+2154.

It was detected also by GBM and INTEGRAL.

AGILE Super-A RMs detection of X-ray burst
• ℱ(18−60 𝑘𝑒𝑣) = 5 × 10−7 Τ𝑒𝑟𝑔 𝑐𝑚2 ;

• Δ𝑡 = 0.5 𝑠;

• 𝐸𝑋,𝑖𝑠𝑜 = 8.1 × 1039 𝑑10𝑘𝑝𝑐
2 𝑒𝑟𝑔.

Study of the SGR burst alongside all the known FRB bursts:

• Comparison of the SGR burst with the X-ray ULs from a sample of 
“nearby” FRBs; 

• Direct comparison of the SGR X-ray flux with all the flux ULs from 
AGILE, Chandra and Swift satellites for FRB20180916B. 

Tavani, M., Casentini, C., Ursi, A., Verrecchia, F. et al.
An X-ray burst from a magnetar enlightening the mechanism of fast radio bursts.
Nat Astron 5, 401–407 (2021).

FRB200428



AGILE and FRB
Verrecchia et al. 2021

Search for HE counterpart in the AGILE 13 years
archive from a sample of FRB sources from the online
datasets:

• 89 sources included, 10 R-FRB , FRBCAT and CHIME/FRB 
online databases

• focus on a sample of mainly One-off sources:
• checked AGILE MCAL and GRID coverage;
• X- and gamma-ray ULs evaluation.

• MCAL UL (ms timescale):
• again excluding giant SGR1806-20-like flares at Eiso ~ 1046 erg

• GRID UL (100-day timescale): 
• 𝐿𝛾,𝑈𝐿~(2 − 5) × 1043𝑑150𝑀𝑝𝑐

2 Τ𝑒𝑟𝑔 𝑠

F. Verrecchia et al.,
AGILE Observations of Fast Radio Bursts.
2021 ApJ 915 102.



AGILE and FRB
Casentini et al. 2025

• Since Verrecchia et al. 2021, new FRBs 
catalogs were published;

• Rapidly increasing number of FRB sources;
• We conducted a targeted search in the 

AGILE satellite datatsets using FRBs data 
coming from:
• Blinkverse;
• TNS;
• CHIME FRB Catalog;
• Public bursts from italian radiotelescope.

• Furtherly reviewed data analysis 
procedures with respect to Pelliciari et al 
2024;

• A new paper, recently published, with 
MCAL, GRID and SuperAGILE data! C. Casentini. et al.

AGILE Observations of a Sample of Repeating Fast Radio Burst Sources.
2025 ApJ 983 85.



AGILE and FRB
Casentini et al. 2025 → Selection Criteria

• Only repeaters;
• 𝐷𝑀𝑒𝑥𝑐 < 300 Τ𝑝𝑐 𝑐𝑚3;

• 21 R-FRBs (more than 4800 
bursts) included;

• Distances between 3.6 Mpc 
up to Gpc scale;



AGILE and FRB
Casentini et al. 2025 → MCAL analysis

• No reliable detection found;

• Cut-off power law spectral model (Mereghetti et al. 2021) for flux UL estimation in 0.4-30 MeV.

We added more criteria to select events within the MCAL 
FoV with coincident data taking:

• Only burst with infinite freq. topocentric arrival time 
available → 784 bursts left from 21 R-FRBs;

• Only those burst not covered by Earth at arrival time → 
539 burst left from 21 R-FRBs;

• Only those burst which are covered by MCAL high 
resolution data → 25 bursts from 5 R-FRBs.

Max flux UL 
among all

Min flux UL 
among all



AGILE and FRB
Casentini et al. 2025 → MCAL analysis → example

Earth exclusion 
radius (68,4°)

Source in MCAL 
visibility



AGILE and FRB
Casentini et al. 2025 → MCAL analysis → FRB 20200120E case

• We found only one burst 
covered by MCAL data for the 
closest known R-FRB, FRB 
20200120E;

• The event lies on the edge of 
the MCAL FoV;

• We found no evidence of 
astrophysical signal in the 
MCAL high resolution data;



AGILE and FRB
Casentini et al. 2025 → GRID analyses → Short timescale analysis

• We executed the analysis in different temporal windows: 
±10 s, ±100 s and ±1000 s;

• We obtain a few low pre-trial significance detections 
applying the Li&Ma analysis; 

• We discarded them as not reliable due to their position at 
the border of the exposed FoV, or related to diffuse 
background;

• We evaluated the 2σ flux ULs in the 50 MeV-10 GeV ranging 
in (10-9 - 10-6) erg cm-2 s-1.

• Regarding FRB 20200120E, we performed a spectral 
modeling on 10 s integration, applying a power law 
spectral model with photon indices -2.0, -2.5 and -3.0 
obtaining the ULs 1.1x10-7, 1.8x10-7 and 2.0x10-7 erg cm-2

s-1, respectively.



AGILE and FRB
Casentini et al. 2025 → GRID analyses → Short timescale analysis example



AGILE and FRB
Casentini et al. 2025 → GRID analyses → Long timescale analysis

• The long timescale analysis (AML, Bulgarelli et al. 2012), was performed per 
each burst, on 5 and 17 yr integration times;

• No reliable detection found;
• We evaluated the 2σ flux ULs in the 100 MeV-10 GeV, considering a PL

spectral model with spectral index -2.0;

• 𝐹𝛾,17𝑦𝑟 ≤ 10−13erg cm-2 s-1. 

• We tested also spectral indeces -2.5 and -3.0, obtaining ULs values in the 
same order of magnitude of the previous.



AGILE and FRB
Casentini et al. 2025 → SuperAGILE analysis

• We selected, within SuperAGILE high 
resolution data, the covered burst at T0 
that falls in the fully coded FoV part 
only; 

• A total of 6 events were found to be 
covered by the instrument FoV;

• No reliable detection found;

• We extracted, applying the burst 
pipeline (Feroci et al 2007), the 3σ flux 
ULs per each covered source. 

• 3σ flux ULs ranging from 4.4×10−8 erg 
cm−2s−1 to 9.0 × 10 −8 erg cm−2s−1.



AGILE and FRB
Casentini et al. 2025 → SuperAGILE analysis example

FRB 20200120E FRB 20180814A



AGILE and FRB
Casentini et al. 2025 → AGILE sensitivity to FRBs

Radio

MCAL

SuperAGILE

AGILE results on FRB 20200120E compared with similar 
results by other high-energy space mission.



Summary

• Large sample of R-FRB analysed with AGILE data;

• No high-energy counterpart found;

• Improved flux UL determination in MCAL and GRID band;

• Added AGILE contribution in the 18-60 keV band with SuperAGILE high-
resolution data;

• We are planning new studies on one-off sources including the stacking 
analysis on GRID data considering the whole 17 years catalog.
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