
  

Irradiation setup 
at the U-120M cyclotron facility[*]

Artem Isakov, F.Krizek, T. Matlocha  
Nuclear Physics Institute, CAS, Řež, Czech Republic

[*] F. Křížek et al. - “Irradiation setup at the U-120M cyclotron facility”, Nucl. Instr. Meth. Phys. Res. A 894 (2018) 87–95 



  

Cyclotron U-120M
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● E
 
up to 35 MeV

● I up to 50 μA

● Cyclotron radiofrequency ≈ 10–26 MHz

● Duty cycle 4% – 65% 
 

U-120M was commissioned in 1977, and since then, it has been continuously upgraded 

● Positive mode: ions (H+, D+, 3He+2, 4He+2) 
are extracted by means of a three sections 
electrostatic deflection system with a 
magnetic kicker

● Negative mode: acceleration of H- and D-.  

Extraction by a thin stripping foil

Operation in both negative and positive modes:

Cyclotron U-120M

The U-120M cyclotron filling scheme

Beam parameters for the negative H- mode:

More details: http://www.ujf.cas.cz/en/departments/department-of-accelerators/cyclotron/



  

Experimental procedure
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Irradiated sample
Irradiation setup at the     

U-120M cyclotron

Profile of the proton beam for two energy 
degrader configurations

The average proton flux  as a function of 
ionization chamber current 

Remotely 
controlled 

shutter

Ionization 
chamber

Irradiated 
sample

● No  plates: 
<E> = 32.3 MeV
σ

d
 = 12 mm

º 0.5 mm Al plate in 
beam 
<E> = 30.2 MeV
σ

d
 = 22 mm

Energy 
degrader

X-Y positioning 
mechanism



  

Examples of application
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● Characterization of FPGAs for the readout unit of the new Inner Tracking System 
(ITS) of the ALICE experiment

● Irradiation of the samples of suprasil and electronics  for  ALFA   

● Irradiation of scintillators  for the hadronic calorimeter CBM

● Radiation hardness study of the silicon ALPIDE pixel sensor for the new ALICE ITS

Presented radiation setup operates at the open access facility CANAM of the NPI CAS:

http://www.ujf.cas.cz/cs/vyzkum-a-vyvoj/velke-vyzkumne-infrastruktury-a-centra/canam/about-the-project/ 

The setup was used in the following studies:

ALPIDE chip placed on a carrier board   Integrated dose in the ALPIDE sensor 
during several irradiation campaigns
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