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I AGENDA

Aim of this presentation

The LUPIN detector

* Application of LUPIN as a Beam Loss Monitor
 Measurements performed at CNAO

* Application of LUPIN as a complementary detector

* Summary
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Lot THE LUPIN DETECTOR
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Zowe  BLM: LUPIN VS ICs
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Common features: Radiation hardness, no need of maintenance
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Zodw  MEASUREMENTS @ CNAO (1)

LUPIN employed at CNAO (National Centre for Oncological Hadrontheraphy), Pavia.
250 MeV protons, 400 MeV/u carbon ions. Beam injected at 7 MeV/u.

Two typical loss situations:
™ ¢ jnstantaneous & complete
* beam loss => short & intense
neutron flux (up to 10° n/cm? @
¥ 1m)

* continuous loss of a fraction of
L the beam (1%) during the beam
spill all around the accelerator
=> spread & low intensity flux
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“ode  MEASUREMENTS @ CNAO (2)

A\l 4
LUPIN at 1 m from a Faraday cup hit by 7 MeV protons (accelerated by LINAC)

500

450

400
350

*15300

T 250 |
e

5 200 -
&}

150 - I

100 H

50

-

0 T T T I 1 1 I T 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Time [ps]

Reaction rate in the neutron burst =~ 4:10° s
Conventional neutron detector: dead time =~ 5 us => 65% underestimation
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Zaw  MEASUREMENTS @ CNAO (2)

LUPIN at 1 m from a Faraday cup hit by 7 MeV protons (accelerated by LINAC)
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Conventional neutron detector: dead time =~ 5 us => 65% underestimation
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Zaia  COMPLEMENTARY MONITOR

Challenge in hadrontherapy accelerators: non-intrusive on-line beam monitoring
(negligible effect on the beam, few % resolution)
Present monitors: interfere with the beam (beam disruption, low sensitivity)

‘HALO’ REGION RATE - BEAM CURRENT I i

| i / DOSE RATE
A\ 1 INFO ON THE LOSSES
BEAM PARAMETERS

(POSITION, INTENSITY, DOSE PROFILE)

* Online monitoring during treatment
* RP monitoring

* Machine protection
Beam halo detector * Beam diagnostics
(LHCb VErtex Locator)
LUPIN

T. Cybulski et al., Poster MOPF29
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Zadbu SUMMARY

* LUPIN is an innovative detector conceived for pulsed neutron
fields, initially only for RP applications

* Unique properties: detection of intense and short neutron bursts
with no saturation effects

e Suitable for other applications: BLM (advantages if compared to
ICs), complementary detector for non-intrusive beam monitoring

* Other applications?
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