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with atomic number Z ≥ 100

Characterised by zero fission barrier in the Liquid 
Drop Model (LDM)

Superheavy nuclei exist because of the 
stabilising effects of the quantum shells
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Require an efficient detection system: 
• High detection efficiency  
• Position sensitive detectors (large pixelization) 
• Good energy and time resolution (~ 20 keV, ~500 ps) 
• Good acquisition system (negligible dead time)

SIRIUS (Spectroscopy and Identification of 
Rare Isotopes Using S3)

The focal plane detection system of S3

Designed to detect heavy ions and their 
subsequent decays 
(α, β, γ, internal conversion e-, X rays 
and Fission Fragments)

©J. Piot/GANIL
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automatically:
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Mylar foil Thickness:  ≈ 0.9 μm
Active area (in beam):  ≈ 20 × 10 cm2

Detector Characteristics

10 kV polarisation 
Distance from the DSSD 895.6 mm 
strips : 87 in X and 63 in Y 
good time resolution (~ 100 ps) and 
position resolutions ( ~0.5 mm) 

Gas(isobutane) pressure:  ≈ 6 − 7 mbar



 
Time of Flight test using a 252Cf source
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SED

Si

AR8

CSA

NUMEXO2

Fast-timing amplifier

Timestamp difference between Si and SED signals

Collimated

Light FF

Heavy FF

σlig h t FF = 324 ± 148 ps

Using digital CFD
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Time of Flight test using a 252Cf source

E (Front Strips)

Front strips’ traces: Gain switched Front strips’ traces: Gain not switched

Time of flight from the DSSD and tracker timestamps

Fission fragments
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Time of Flight test using a 252Cf source

Analysis still ongoing to extract the time resolution using the CFD method



 

!19

Time of Flight test using a 252Cf source

Analysis still ongoing to extract the time resolution using the CFD method

Timestamp alignment



 

!19

Time of Flight test using a 252Cf source

Analysis still ongoing to extract the time resolution using the CFD method

Timestamp alignment

Merging of data for highly asymmetric data flow from various modules is 
being prepared for both online and offline analysis  

16 Numexo2 modules for 
the DSSD 6 Numexo2 modules for 

the tunnel detectors
1 Numexo2 module for 
the tracker time signal

GET

For the tracker 
Time and position 

information
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{✦Data analysis programs
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✦Offline analysis program
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✦Convert to ROOT (TTree) file

{{GRU

VIGRU

 MFM, ROOT{SIRIUS

User Lib

Required libraries

✦ Calibration and digital parameter optimisation
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Conclusions and outlook

• The DSSD and the tunnel detectors have been fully instrumented

• Their performance has been tested

• The stability of the acquisition system has been tested

• Integration of the (GET) Tracker and the SIRIUS acquisition systems 

• Full test of the tracker with SIRIUS setup using a 252Cf source is ongoing

• Data analysis softwares are updated continuously for the users
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Next Steps:
June 2023: In-beam test of the SIRIUS setup

๏Measurement of the time resolution  

๏Tracking of the heavy ions

๏Check the functionality of the full setup

After June 2023:

๏ Integrate Exogam Clover detectors 

๏Check alpha-gamma, alpha-electron, gamma-electron coincidences (source)

SIRIUS will be ready by the end of this year
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