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3: lon source

- Define source characteristics
(intensity, charge state) from
irradiation requirements

- ldentify range of light ions that can
be produced with intensity &
charge states

. Sources under consideration:
Pantechnik Supernanogan
AISHA (LNS Catania)

- Install & characterize a test source
Intensity and charge states
Fast switching of ion species
Operability

Collaboration opportunity with INFN LNS
Interest at CNAO
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Figure 1: The layout of the AISHa source.

D. Kuchler, V. Toivanen




4: Frontend and LINAC

Design the frontend for optimal
matching between source and
LINAC

- Design of source output shaping
- Design of new beamline elements

(RFQ)

Design of a new light ion LINAC5
- g/mratio ?

- final design with source
characterization input

Opportunity to reuse LINAC2 area

Interest from CNAO

A. Lombardi, J-B. Lallement







OPENMED facility outline Il

Transfer
tunnel

—~— Proposed new extraction
~p= and extraction line

Circumference ~78 m
=> energy reach suitable for
studies of interest for hadrontherapy



OPENMED facility outline Il

Ejection line

| S e e e eSS
Transfer lines N\, for PS transfer 77— T T PS shielding wall
- from Linac3 ® | i "
tothe Pe / et | E
t‘ 8] 1 f LI\
/ ) ?ﬂ& New transfer line
/ - ¢ ¢ New ejecfpon t,(,) e%p?Irlment
/. | Ch”{' Slow Extraction,
_ et/ || Beamlines,
Injection | == Experimental area,
line % —=— Dump, Shielding,
] Ancillaries...
?é O o 4 s J 1
) :.l' 1 J,’“ S
N L ) Nl
E SRS S aanl
Sl LEIR
shielding
< wall )
A UL__Za7]

Ty e

[



5: Injection Transfer Line

Design of the transfer line between
LINACS5 and LEIR

Preserve existing lines
LINAC3 to LEIR (heavy ions)
LINAC4 to PSB (protons)

Minimum of new elements

Issues for integration and planning




6: LEIR Beam Dynamics

Beam dynamics studies to verify
LEIR for use with full range of light
lons at energies up to 440 MeV and
as low as 20 MeV

« Study of LEIR beam optics

PS shielding wall

Impact of magnet saturation after R e
magnet power supply upgrade Vel ~N
Study effect of electron cooling

and/or solenoid on light ions
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/: Beam Extraction

Study and design beam extraction Collaboration opportunity with HIT,
mechanism and specification of positive experience
required equipment

Review applicability of

extraction via RF knock-out ik T i G o G
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8. Transfer Lines to Experimental Area

Design of beam transfer lines to the biomedical experimental area
- common extraction transfer line
- 2 or 3 final beam lines
= vertical beam line (going upwards, 70 MeV/u)

= horizontal beam line (440 MeV/u for clean cell work)
= horizontal beam line (440 MeV/u for more technical work)
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9: Biomedical Experimental Area

Design of the biomedical experimental area providing common
Instrumentation & sample/detector mounts, access & area control.

- Biomedical laboratory for experimental preparation (fridges,
Incubators)

- Provision for cell imaging

- Design of user access to the irradiation areas and integration of
the area

- Beam delivery design to experiments
- Beam Instrumentation
- Provision for an X-ray irradiation control

- Provision of generic sample mount — possible robotic placement
system

- Provision of local experimental control

Collaboration with University of Oxford, UK | B. Jones, B. Vojnovic




10: Radiation Protection

Study all aspects of radioprotection for the OPENMED
facility and necessary shielding implementation

necessity of a shielding roof over LEIR for light ion

operation ?

Shielding requirements for the transfer lines Saa0
: . >
Beam dump in end user station soon | 3
=)
Impact of stray radiation from PS on OPENMED 168
Neutron and gamma at the end user station 2080 1 o
) n
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Provide FLUKA simulations for nuclear safety & beam fu
characteristics 1000 |- 12
Study dosimetry requirements in the enduser station | E
Access control requirements for the enduser station g é
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: . . . : S. Damjanovic,
Collaboration with University of Huddersfield , UK R. Rata, R. Barlow




12, 13: Controls & Operation

Full integration of OPENMED controls into CERN accelerator controls

Local control for the enduser stations (beam on/off...)

(local or remote)

Integration in CERN

beam planning

Independence of LINAC3
and LINAC5

Requirements from HEP
community for Heavy lons from LEIR




2. Requirements / Parameters

Information collected

ISC working groups (see next talks)

In discussions with CNAO, MedAustron, PSI, HIT, ...
Thanks!

Draft document listing all collected requirements,
which still need clarifications and setting priorities.

Document available to those who can and want to
contribute.




2. Requirements / Parameters

« H, He, Li, Be, B, C, N, O with Linac 5

« Heavier ions from Linac 3 (to be studied)

« Single source if rapid ion change

« Two sources would allow mixed irradiation

- Energies down to 50 MeV/u
« Energies up to 440 MeV/u (after PC upgrade)
« Higher energies in other CERN facilities

« Cycle time of 2.4s minimum (2 basic periods)
« Slow extraction
« Energy change at synchrotron, and/or range shifter




2. Requirements / Parameters

Intensities to be refined with source and
linac design

First estimate by C. Carli
Species B N O Ne

Intensity 1.4 10° 0.4 10° 1.110° 0.2510°

Can we increase for high dose ?
Stacking in LEIR ?




2. Requirements / Parameters

Vertical (upwards) beam line < 70 MeV/u
« Horizontal beam line at full energy
« Second horizontal beam line ?

« Wide beam 50x50 mm2
« 1-2% homogeneity (w/o collimation ?)
Beam interception as upstream as possible

Pencil beam with multispot (both lines ?)




2. Requirements / Parameters

Dosimetry and fluence monitoring
Reference irradiator (X-ray or Co-60 ?)

Target area with translators and basic
equipment

Laboratory space — clean room




2. Requirements / Parameters

Simple to operate and maintain
« Operating costs
« QOperation for heavy ions for LHC...

High availability to serve the users
Accelerator development come second
Facility is first the experimental area




Disclaimer

Following slides represent my own views.

These views have been discussed and are
shared by some colleagues.

But they do not represent the official position
of CERN.




CERN Environment

- International environment
« Outside of jurisdiction of States
« Councll of 21 Member States

- Large lab with many specialists
« cross-fertilization, translational research

« expertise onsite, e.qg. detectors, instrumentation
and controls

« but lacks biomedical expertise




Experiments at CERN

Large experiments driven by Collaborations.

Small experiments selected on basis of open
call, and merit evaluation by a board.

Beam-time is not charged to experiments.

Results must be made available and
published.




Roadmap

We have gauged a lot of interest in the community,
officially and from personal contacts, both in the
research and in contributing directly to the facility.

We have also received a number of statements of
support from Europe and worldwide.

University of Huddersfield MedAustron
University of Oxford CNAO
INFN-LNS PSI

IN2P3-CNRS HIT




Roadmap

Still diverse requirements, interests

Research program at OPENMED ?
« Topics list, with priorities.
- |deally, research hard to do at other facilities.
Complement to the CDR




Collaboration ?

Can we find a number of institutes with similar
Interests, to get together in order to refine the

proposal, assess the resources, formalize the

request for OPENMED around LEIR at CERN,
and bring the project to reality ?

And CERN must be a partner, of course.
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