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Content 



LIDAL (Light Ion Detector for the ALTEA detector system): an upgrade of ALTEA 
 
• enhanced triggering capability (extension of ALTEA energy acceptance for 

protons and He nuclei) 
 
• Time of flight measurements (direct measurement of velocity, enhanced particle 

discrimination) 
 

- Design and project by the Department of Physics – University of Rome Tor 
Vergata 

- Final development and integration by Kayser Italia 
- Beam Tests at TIFPA (IT) & GSI (GE) 

 
 

ASI 2016 contract, to be launched with the Luca Parmitano Mission in 2019 
 

Objectives 
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Enhanced trigger 
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• plastic scintillators for fast timing applications read by Photo-Multiplier-Tubes (PMTs) 
 
• custom Front End Electronics (FEE) [final time resolutions (scintillators + FEE) less than 100 ps for 
protons) 
 
• Prototype for scintillators designed and built at the University of Rome Tor Vergata  
 to test: 
  - the scintillators timing performance,  
  - the PMTs,  
  - the FEE 
 
• Prototype tests at the proton beam line in TIFPA - Trento, Italy 
 
• Results very encouraging (σToF < 100 ps) 
 
• The consequent Particle Identification (PID) capability shows a significant improvement. 
 

Strategy 



• test on the Engineering model at TIFPA &/or GSI 
 
• test on the Flight model at GSI or TIFPA 
 
• delivery to NASA in February – March 2019 TBC 
 
• Upload to ISS in July 2019 TBC 

Strategy 

LIDAL has been awarded for a CORA-IBER grant to perform beam tests at TIFPA 



LIDAL-ALTEA – exploded view 

ALTEA DAU 



LIDAL-ALTEA 



10 

The foreseen data downlink route 

White Sand 
Complex 

MSFC 

Paylod Operations 
Integration Center 

Network Control 
Center Telespazio 

Fucino 

ASINet 

ISS 

ASI-UTIS 

TELESPAZIO 

TDRSS 

Tracking and 
Data Relay 

Satellites System 

Italy USA 

VPN over 
Internet 

Space Station 
Control Center 

D omS a t 

JSC 

Univ. of Rome Tor Vergata 
User Home Base 

SRAG 

LIDAL-ALTEA data downlink 



The prototype at TIFPA 
proton beam 

LIDAL scintillators prototype 

Scintillators: EJ-230 (Eljen Technology) - Rise time 500 ps. 



Prototype at TIFPA 
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Time of Flight performances 

NIM A 898 (2018) 98–104  



159 Mev + degrader = 
153 MeV 

input Kinetic Energy 
 

Measured:  
151 ± 6 MEV 

Check of the beam kinetic energy 



Nuclear discrimination as it was 

Advances in Space Research 50 (2012) 408–414  



… and as it will be 

In principle a 
significant 
improvement 
of nuclear 
identification 



The final scintillators 



Timeline 



• LIDAL-ALTEA will be able to measure all ions  

• The nuclear discrimination capability appear quite promising 

• 6 to 18 (48) months of measurements foreseen 

• Medipix cross calibration: agreement in development 

• DOSTEL/RAD cross calibration? 

Conclusions 
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Thank you for your attention 
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