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Tandem Accelerator Laboratory (TAL)
CIRCE LAB - Caserta

ION SOURCE:

 MC-SNICS : Multi Cathode Source of 

Negative Ions by Cesium Sputtering

 H2Ti cathod for proton beam

TANDEM ACCELERATOR

 NEC 9SDH-2 Pelletron Accelerator

𝑉𝑉𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚 = 3𝑀𝑀𝑀𝑀 - Typical ripple < 1 kV ptp

 GVM feeback stabilizer + Corona system

 Ar stripper (P ≈ 1.3 x 10-2 mbar)

PROTON BEAM

 E = 𝑒𝑒𝑉𝑉𝑡𝑡 𝑞𝑞 + 1 𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 = 2 𝑀𝑀𝑀𝑀𝑀𝑀* for protons 

𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = [1 𝑝𝑝𝑝𝑝 − 10 𝑛𝑛𝑛𝑛]

* For the theoretical 6 MeV threshold, further modifications necessary due to neutron production channels
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SAMPLE HOLDERRADIATION BIOPHYSICS BEAM-LINE

DOSIMETRY

Track spatial 
uniformity

Particle energy 
uniformity

𝐷𝐷 𝐺𝐺𝐺𝐺 = 1.6 × 10−9 � 𝐿𝐿𝐿𝐿𝐿𝐿
𝑘𝑘𝑘𝑘𝑘𝑘
𝜇𝜇𝜇𝜇 � 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 [𝑐𝑐𝑐𝑐−2]
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CURRENT WORK PROGESS

Counts obtained for the two CR39 detectors moving
along the two main diagonals.Spectrum obtained for the Si detector at 15°; p Energy = 1 MeV.

 Scattering chamber set-up completed;

 Track spatial and energetic uniformity achieved;

 Dosimetry simulation (GEANT4 , SIMNRA) and tests completed with 1 MeV proton beam;
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 Reproducibily of beam tuning and irradiation condition tested (I = 52 ± 5 pA; Dose rate = 1.13 ± 0.11 Gy/min);

Spectrum obtained for the two Si
detector at 15° and 60°; p Energy =
1 MeV, acquisition time = 361 ± 1 s;
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CURRENT WORK PROGESS



 In March the tests of the coupling system between cell holder and beam line were completed;

 The testing phase for the conservation of cell culture sterility in the irradiation phase was underway when activities were 

blocked due to the COVID-19 epidemic.

 After the reopening (nowdays) of the laboratory activities we will be able to complete this phase and proceed with the 

first irradiation.

CURRENT WORK PROGESS

Valerio Ricciardi, NEPTUNE meeting, 19 June 2020 Università della Campania Luigi Vanvitelli – INFN-NA


	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6

