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The Mission:
• the cyclotron
• one complete beam line
• the first part of the second 

beam line
• the “turn key system”

o Ancillary systems
o Control system
o Safety system

• The integration
• The training for the 

operation
• Operation and 

maintenance team building
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Source and injection line test 
November 2015
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Feb. 26th 2016
First acceleration test without extraction 3µA @70 MeV



A. Lombardi 5

Injection Line Cyclotron control system HMI

Machine control system and safety system integration

Old fashion logbook
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Vacuum level inside the 
Cyclotron:
5.8 e-8 Torr (7.7 e-8 mbar)

Test results with 3 microA on the radial probe 



A. Lombardi 7

May 31st 2016: first test for the beam extraction. Successful 3 microA total dual extraction 
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Experimental results and paper signed
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Beam commissioning

Acceleration to 1MeV:

900µA for 8.5mA (source)

(max source output 15mA)

Injection efficiency 10.3%

Beam ripple within ±1% 

of the average value

Stability better than 5µA

Acceleration to 70MeV and extraction:

Radial Probe has been used, beam monitored in 5MeV steps 

Beam extracted, tune optimised at 100µA on target
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Installation at INFN LN Legnaro

Cyclotron, BL1 and 
BL2 sections

FC

FC

FC

BL 1 extension

Beam dump (50kW)



Alignment Strategy
Beam Dump system was aligned with laser
track instrumentation. Alignment Procedure 
steps of the entire device were defined:

• Fiducialization of BD; 
• Network Measurements in A6;
• Beam line fiducialization;
• BD placement and alignment; 

Cyclotron and Commissioning

It’s ready for alignment in A6 room!

A6

Enrico Boratto, Daniele Scarpa
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Tuned in 100µA increments: 100, 200, 300 and 400µA.
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done

done

done

End of October beginning of november

Beginning of 2017
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What to do list

• Complete the Site Acceptance Test
• Follow the training made by BEST
• Operate the machine by ourselves
• Organize the workshop(s) for the maintenance
• Organize the storage for the spare parts, new and used

stock house
• Organize the hardware refurbishing
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M. Maggiore, P. Antonini, D. Campo, A. Calore, L. Pranovi, M. Calderolla
L. Calabretta, C. De Martinis

LNL infrastructures personnel


