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Outline

e Irradiation Facilities at CERN

« PS East Area Proton Irradiation Facility (IRRAD)

» Characteristics, Dosimetry and Beam Instrumentation

 User Operation

o Safety, Experiment Workflow, Data Management Tool (IDM) and User Infrastructure

 Future Upgrades

User Support

e Summary
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Irradiation Facilities Needs in HEP

. . . Single Event Effect Memories
 Radiation damage studies on: o (SE%‘

 semiconductor devices (silicon,...), other sensitive media (crystals,...)
. . MOSFETs 2diayiq,  gefect” Diodes
 materials used around accelerators & experiments (cables, glues,...) E on

» electronics components COTS (transistors, memories,...) or ASICs

- accelerator parts exposed to high-intensity pulsed beams (collimators,...) ' 35" D'Sp'acer?sgt Jamage
* Qualification of components, prototypes, full systems: Mobilty sum vs. Fluence
 performance degradation after long exposure / ageing (TID, NIEL,...) '? — Hlxl ‘Nonmadiated mobily s
» functional degradation during operation (SEE, latch-up,...) 110’:— =
 performance evaluation under background (“noise”) conditions - © N. Paifico (CERN)
. . . |+ TRIGA neutrons
 Radiation testing for: - |+ Psprotons
e components calibration (sensors, dosimeters, measurement devices,...) 10 \
e providing benchmark data for Monte Carlo transport codes R R ';.'u;';l;'l;}nmkm:]

© M. Mikuz (JSI)
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ERN Irradiation Facilities
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https://doi.org/10.1109/RADECS.2017.8696163

Outline

« PS East Area Proton Irradiation Facility (IRRAD)

» Characteristics, Dosimetry and Beam Instrumentation
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PS East Area bld. 157

2021:
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* Irradiation Facility built during LS1 (2013-2014)
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North side: Tést-beam Areas

L
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CERN Proton Irradiation Facility (IRRAD)
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Irradiation Systems: IRRAD Tables

Water-cooled cold box

\"-\% Temp. Control: -25 °C / 40 °C
.r}/ VORTEX-cooled cold box

Temp. Control: -25 2C / RT

O rradiation tables

e 66X at room temperature
* V. =20%x20%x50 cm3
e Scan over 10-20 cm (X-axis)

o 2x with cold boxes (-25°C)

Viax = 12x4x38 cm?3

o 1Xx cryogenlc setup (1. 9K)
o V. =5%5x20 cm3

IRRAD 3

area X Transfer line
5 w 112 M sgenredated
Wi
v
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m
®
wel X% )
s |12
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Recuparation line towards “... @
ﬁqu:mlon (Tritium content) %" - 1 D At~ bbbt At
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IRRAD Systems: Controls & Infrastructure

e |IRRAD Motor Control Application o Cab“ng infrastructure
(LSZ Upgrade) « 4 Patch Panels with variety of connections
« based on pyQT (python) (BNC, SHV, HF, D-SUB, Burndy, Ethernet,

micro-coax, etc.)
* Piping network:
« Neutral gases (N,, user
bottles or compressed-air)

* Open source
e Hardware Control Unit :
 Database In the back-end

)

X-Axis Motor Theta-Axis Motor Y-Axis Motor

uuuuuuuuuuu

nnnnnnnnnnnnnnnnnnnnnnnn

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

uuuuuuuuu

uuuuuuuuuuuuuuu
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Irradiation Systems: IRRAD Shuttle

« 1 irradiation shuttle
room temperature
Vhax = 5x5x%15 cm?3
mainly passive samples
(with bias)

 Beam-independent
operation

* Python-based —
(pyQT), open
source, motor D
control application | s [ g
(LS2 upgrade) -
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24 GeV/c Proton Beam Delivery

CPS Tel:76677-W 32 [N N N
o Slow-extracted beam shared (EAST and n-TOF) '
« EAST T8 ~ 6.0x10%* p/spill
* Specifications (2014): :
e 3 spills/CPS of ~30s. duration during >220 days [max.: 6 spills] = L = ,
16 3 Colour range scales: 0.49 -9 9-225 225 - 4500 E10 Charges ! !
° >20X1O plweek 7777777777777777777777777777777777777777777777777777 N 18 EAST.T9.22 3 0.010.05 NTOF+ ‘13;’"5";“3{‘;5 (08-Aug-2022
. \\ 20 EAST_T8_22 25 2975987 P+ NTOF+ =
e Performance in 15t run (2018): B enias 3 wesen re  iore
_ x 16 . \\ MTE_22 21 2246 P: SFTPRO1
* ~16 1016 p/Wegk o , N ESTNZ2 2 4361954 i NTOFA
. ~1.0><10_ p/cm4/2wW) [rommx10mm g et i EASTTEZZ 25 2075981 P+ NTOR
(~30% higher on smaller area) Lo " pEEzmmEn s
« MIPs, TID in MGy range 350 '
) 300 g‘
:; 1.23E+17 E nTOF out
o Afterthe LS2 (2021):
* Priority to re-commissioning 2 200 pesEtte g
 Introduced new KPIs 15" b
. H 11 7 100
e Getting first “new” requests: o NT(ea)
2 50 | 51 -a-::: (spe;:l‘:lcatlon:) 54
e >1017 p/lcm2() ! 0 o eepledonpertamane® |1 | ieers EAST out
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

“)NIEL Factor k~0.62 for 24GeV/c protons to 1MeV-n,,
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m] Yo:-0.20 ' 00412 FWHM: 9.70 [mm]
3

Irradiation Beam Requirements

e Intensity:
o 5x10 p/spill at facility location
« Stable spill-by-spill, max. extraction
& transmission efficiency

e Transversal profile:
e Gaussian, 12Zmmx12mm (FWHM)
 Shape constant along IRRAD
e Longitudinal profile:
« Slow-extracted, 400ms T E———
« Homogeneous (user-dependent) EI
 Special conditions ondemand: ;. | oo
« Fast Extraction ~O(10ns) i
« Very low intenSity ~10° p/Slel ZO_O,,: = ~60.13 E10 3 * EAST_T8  EAST_T8_22
. : . Y T R
Information ayallable on I|_ne to 'z | 'f'|'\t;f’£“‘” *i%”&"‘%"‘w\«“ww,l‘mﬂ
users, operation and logging . Emriskova (CERN [ ﬂ
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Beam size vs. Samples Size

 These represent
the majority of our
samples ...

e ... but not only!

* Machine Development
periods being organized
to consolidate the optics
model for the TO8
beamline

IRRAD. . 10 August 2022 F. Ravotti (CERN) | PS-IRRAD Facility Operation Overview

Proton Facility g 0 S



Beam Instrumentation (upgraded in LSZ)

BCTO1 BPMI BPM3 XIONO2 BTvO2 MWPC
° ImprOVIng the T08 BI e b BPM2 BPM4 k‘ Mscoz2 TARGET BLMs
« Better monitor the delivered proton L\ N
intensity (extend range) i - g Wasis

* Future use of the beamline (HI beams)
 Better inter-calibrate all instruments

e New measurement location for

cross-calibration:
 Slow- and fast-extracted beams

in red: responsibility SY/BI  in blue: responsibility EP/DT
(upstream BTV/BCTs in F61 not shown) in green: new/reinstalled devices in LS2 (SY/BI) |

TO8 Intensity Cal 2022 Plf@j[,” T
2.5E+14 ~ JJmm@_W
PS.DCBT O XSECO70
23E+14 O Al-foil & F61.BCT
a 2.0E+14 T08.BCT B AVERAGE
()]
S 1.8E+14
()
=
= 1.5E+14
o
& 1.3E+14
£ o
S 1.0E+14
(@]
7.5E+13 $
5.0E+13
EAST_FAST EAST T8
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IRRAD Beam Profile Monitor

Fixed BPM Mini and single-pad BPMs
For beam steering (~40mmx30mm) IRRAD tables alignment purpose and “in-beam”
detection

(~20mmx20mm)

‘ Transversal
beam profile

@ Intensit 2
~Intensity (p/spil) ¢ o - ) stable © unstable & 1 ORACLE DB

T o 4 ___ = = === .M_.,__.T___,___ e =

| IBPM DAQ unit 25-35m away from fixed-BPM device
| T T | | |l""*'nrrn'mmr
Peak Intensity (p/spill) @ BPM1 5
% __ _ » Pixelized devices based on SEE in metal

st [ « Data Integrated in accelerator logging (LS2 upgrade)
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Proton Beam Dosimetry

 Activation of thin Al-foils:
o Calibrate beam instrumentation
« Evaluate cumulated fluence on samples:
e Typical dosimeters sizes: 5x5 or 10x10 mm?

e Reactions: 2’Al(p,3pn)?*Na, %’Al(p,3p3n)?°Na

e Pure Aluminum:
* High availability
 Easy to handle
* Relatively cheap
 Good knowledge of ¢

e Technique Error: +/- 7%
» Activity statistical € < few %

« MIRION APEX-gamma

 1x VM server on OpenStack
o 2clients (4 detectors)
in different locations at CERN
(LS2 upgrade)

27A| /i B-particle = ,:-M_ = 5.; = = sl

i Radioactive
Proton N decay
A
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Outline

 User Operation

o Safety, Experiment Workflow, Data Management Tool (IDM) and User Infrastructure
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Material Samples

Small material samples are | e
usually processed by the IRRAD @& i
team staff (no need for the user |

to come on site at CERN)

IRRAD. . It F. Ravotti (CERN) |
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Operational insights

e User Planning:
 Experiments are discussed separately with IRRAD/CHARM
users and scheduled in a common “masterplan”
 Evolving during the year according to the requests

e Facility Commissioning (2 weeks):
« Beam s characterized
 Beam Instrumentation is calibrated (Al-foils & GaF films)
* Irradiation systems are aligned

 Weekly Operation:
» Dedicated e-group for coordination:
o Usually, area in access on Wednesday morning

* Intervention prepared & supervised by the IRRAD staff
* Installation/removal, connection/disconnection, local checks
of the setup's alignment

| RRAD iy 10 August 2022 F. Ravotti (CERN) | PS-IRRAD Facility Operation Overview
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User Operation: Safety

e Risks during facility operation:

F/ 3
i . ] [ i

» Dedicated access rights, wear Personal Protective
Equipment, mandatory safety courses, etc.
* https://ps-irrad.web.cern.ch/ps-irrad/safety.php

o Safety is integral part of the irradiation workflow:

« Safety documentation (irradiation permit), if applicable
Bei0 g « PRP17 to implement ALARA process
 Formally approved before the experiment takes place

« Manufacturing of sample holders:
V- * Optimize layout & materials respecting guidelines (1541, etc.)
« Samples handling:

 Work organization, tools, personal and operational dosimetry,
- cool-down time, post-irradiation meas., logistics, etc.

The proton beam activates materials exposed
to it and in its vicinity. To handle irradiated
materials:

1. wear gloves

2. handle samples with clamps
(if possible)

3. wear an extremity dosimeter
(if required by the RP group)

To minimize the exposure:

1. Allow enough cool-down time

2. Keep maximum distance

3. Follow specific RP instructions (if any)

To limit your exposure to radiation,
do not remain inside the IRRAD

area any longer than necessary.

Contact the IRRAD Facility team to:

1. Discuss the details of your v | bo | neasED
experiment and the potential AT
radiation safety implications ' @

2. Discuss the preparation of the ! m:::‘.:::&ﬁ-“..‘:‘:{‘.‘.‘:;é‘.ﬁﬁ';m
safety documentation (if applicable Technical Note

to your case) ..
To fulfill the optimization principle
(ALARA) a formal approval of your
irradiation experiment may be required
following a dedicated Radiation Protection
Procedure (PRP17), EDMS 1717433

Contact the IRRAD team as ‘
early as possible while ——
planning your irradiation gmm——

experiment
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https://ps-irrad.web.cern.ch/ps-irrad/safety.php

Irradiation Experiments Workflow

» Users &5
BT [Yigc1i{o]g MM - Experiments =]
+ Samples e — -
» Schedule
» Beam interaction %
guantities 33'@ = =
» Dosimeter/ sample
assignment

* Irradiation status

O\Z1=1i(eJg B * Control system
* Beam Instrumentation

wa

+ Gamma spectrometry
* Proton fluence - -

calculations
+ Logistics
* Transport
* Infrastructure p—

History » Reproducibility
» Dissemination

see B. Gkotse PhD, (2020): https://cds.cern.ch/record/2743492
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IRRAD Annual Facility Statistics

10 1000 .
% 900 | June 2022:
80 - 81 800 | ° 20 experiments 792
e > 300 samples } 803
™ IRRAD i CHARM test 700 S /
experi ests
o 60 61 . 600 IRRAD samples /
(0]
g 50 1 2 500 A
> E .\ I’, \\ J .
= Z 400 oA < B 190
] ' 300 {7 w29 / 341 \\
) 18
24
NE | % . 299 7
S’ S22
] LSt LS2 100 =3 LS2
0
02012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

« + O(1000) activation foils measurements each year!
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IRRAD Data Manager (IDM)

Registration

IRRAD Data Manager

Irradiation Experiments

iF

i | IRRAD . 15
o |RRAD: &)

ESmm =S
[ s § i | S | 1o
[ e J v J ] 1o
B
EamcsSm

10 August 2022

: ~
FIOME DXPERIMENTS BPM IRRAD INFO - ADMIN - f PREFERENCES i=H |_II‘{IU\!.? i ."——;

A unified data management tool
for Irradiation Experiments follow-up

4 &
&R0 B

IRRAD Data Manager

Dosimetry results for SET-003252 (ULTEM1000)

=
. -

Duosimeter Dimeraions {mov) Date Out SEC Accumulsted floence ErmorX} Comments
DOS-004033 o030 P18 0000
DOS 004151 w0 120900181335 0 (00e0 [
Dosimeter dimensions fmm’] Total sccurmdated flueoce
X0 m 9790+ 16 Progones

Operation

»

,_J’Apex—Gamma‘”

Gamma Spectroscopy

POME EXPERIMENTE BPM IRRAD INFO - ADMIN - PREFERENCES f-'”
IRRAD Data Manager
Irradiation Status
= = e
Vpoamda  Sampie || A swmws inseam Actions
RRADTS  Castw Lot - | 2 | o |
RRADYS  Cen mgrens =3
RRADTH  Cacte L ¢ | 2z | e |
RRADTS G negeens @ B
B ET-003501 RRADTS  Ceetw maganes | x| W |

HOME  EXPERIMENTS BPM BSAD INFO =

IRRAD Data Manager

TREC Dataof Sample SET-003122

-

PREFIRINCES -'_;-.",‘ IRRAD & 3

BE=
I:.

IRRAD Data Manager

3D pixel for ATLAS ITk

'
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Registration in IDM (Example)

Sample dimensions

Sign out Directory

7
g
P (24 GeVje) /a
o - S ——

# Langth 1 (L1)

IRRAD 5. ()

[Froton Facility 5

Width (W)

Total height {(mm) *

Total width (mm) *

Element/

Name * Length (mm) * Compound

Delete
kapton

13)

Al
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https://cern.ch/irrad.data.manager

Traceability in IDM (Radiation Protection)

: : : : : |
e IDM assign unique ID during registration: Jamaacn | EEE
« Samples and Dosimeters - ! | 5_' E~

* New Labels format & QR code (upgraded in LS2) o g B i

«  Study the usage of RFIDs: : % Al
e AIDA WL e 2

o https://doi.org/10.5281/zenodo.5846411 innova ' . "

| =
lcmx2cm

o Material Logistics (Transport / Shipping):

« Generally, 2/3 weeks cooldown before proceeding

* Follow the general CERN procedure:

Waste

 Hand-over (material, responsibility and sample

data to TREC) done in the “buffer-zone” = @
 RPjob is requested: classification done o

according to destination and foreseen

manipulation (dose-rate, smear-tests, etc.) & E'D

EEEEEEEE
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IRRAD Data Manager Upgrades {XAIRA

 The IRRAD tool to register —
Irradiation experiments and Sms ©
S am p I eS IRRAD Data Manager
* Under development since 2017

e Upgrades in LS2:

« Several improvements and bug fixing

] D Boerinet Availability d:;}a’rﬁ‘;;:,a :.:C};jt:w o 'f;fx"“ Viibiity stat
(6)
* New User Interface style i = o B
 Documentation finalized: i B - i 4 N m
https://edms.cern.ch/document/2664569/ a| e cronsrone " —
b G itLab re pOSitory: o ‘”jﬁ*’*‘ gl distion Facilties b Jidated
https://gitlab.cern.ch/irrad1/irrad-data-manager a R " .

B ro ublic egisters
57 £01 06/08/2021 o1 oo 1 Alffredo Mariz Nunez Herrero Fublic Registersd
= (e 0
o N e Xt Ste p L} 38/14 16.175/11.374

* Full integration with APEX-gamma L
(ARAMIS project)
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https://gitlab.cern.ch/irrad1/irrad-data-manager

User Infrastructure (upgraded in LS2)

* reduce transport of irradiated material
e increase samples storage (room and -25°C) / handling capabilities (work supervised by HSE-RP)
ed manipulation tools & advanced characterization tools

1*- "f_..-——mﬂw .I‘:‘." . 7: j: _._;:; ; e e ——

—u

Keithley 4200A SPA SussPMg | H i 00 HpGe
Keithley 2657A Extension 'l probe Climatic jramma
; Spectrometer

Station Chamber

HV SMU up to 3kV @

station @
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Outline

 Future Upgrades
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IRRAD Beam Profile Monitors Upgrade

- Innovative Beam Profile Monitor Devices:
e Traditional BPMs Cu/FR4 (140/600um) had several drawbacks:

» Limited sensitivity, low radiation hardness, high material activation, etc. thTR ACT

 New mini-BPM Al/Kapton (0.3/25um) produced, tested in IRRAD, now operational CMi

i >30X reduced mate”al bUdget, XO < 1% MicroNanoTechnology

e Large pattern (40ch.) micro-BPM Al/Kapton (0.2/25um): first prototype tested, new production ongoing

S Wl

~20mmx20mm

~40mmxx30mm
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BPM DAQ Electronics Upgrade

- New DAQ Electronics being designed:

* Previous DAQ electronics (~ 10 years old) had several limitations:

» 20ms sampling time, limited number of channels and dynamic range (matching with new detector technology), longitudinal
profile availability (one channel only), etc.

* Need to cope with new operational requirements:
» slow- and fast-extracted beams, heavy ion beams, new sensor technology, increase information available for MD studies, etc.

e Scalable system (data bus), sampling time down to 100’s us, first prototype being tested

© N. Minafra (CERN and KU),
BTTB10 workshop, June 2022 ;f;,\ h r«% ﬂ :

cnasmsums 4.5 ms ns 5.5 ms o €n6.5 msbins 2,5 msoms
s o
o . - wn w o o
oo - 2 - 2 o . o
som wi %o X sois W
. - " % w a o
“itam " ocs
- o . P - o0 a - u
s . . 2
< w o s M o
% @ m we L P R R Tom om m m ww ¢ @ s @m0
' |
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https://indico.cern.ch/event/1058977/contributions/4631481/

CH I M ERA (Charm High-energy lons for Micro Electronics Reliability Assurance)

Range vs LET in Silicon

- Electronics testing with high-energy heavy-ions:
] 10° “‘j\—__i’_ ™ o Aup:nergy [MeV/n]
 Interest for testing state-of-the-art / complex packaged = Vo ey S ot
microelectronics structures: SN ey B o o
£ __i?;;::}:ﬁ 260 penetration above 1 (2) mm
e High-LET (> 20 MeVcm?/g) cyclotron ions (E~10-20 MeV/n) have 2 NS S @Giuseppe Lemer
range (Si) <200um: vacuum test with de-lidded parts T eSS SaSoSo e
« High-energy ions 70 MeV/n — 2 GeV/n have range (Si) ~mm S N NN R Y
« Scarce availability worldwide and very expensive - e e e e
1072 T
(only at NSRL, USA and GSI, DE) 1o’ - S——
» Collaboration agreement CERN-ESA on this topic (2019) 70 MeV/u © M. Fraser (CERN) A Gou o
P54+ - ev p

e Use downstream position in TO8 (CHARM) to achieve:

e Large beam spot (20x20 cm?)
e Low ion fluxes (102-10° ion/cm?/s)

+ In 2021:

e 70 MeV/u ion beam (Pb>*) extracted into F61
« Slow-extracted ion beam at 6 GeV/u propagated into TO8 (2 days)

e |In 2022: 2 weeks ion run in the schedule
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Outline

 User Support
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Irradiation Facilities Database

IRRADIATION FACILITIES DATABASE

Welcome to the Irradiation Facilities Database.
This website hosts information about facilities for radiation testing at CERN, in
EU, and worldwide.

This website is of public access and its content has been compiled from a variety of sources.
Data accuracy and completeness relays on the information submitted by the facility coordinators.

cemrnouns | OKTNBHESORIERE]  ourcsws

A unified entry point for CERN and worldwide irradiation facilities with an essential collection of information
https://www.cern.ch/irradiation-facilities/
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https://www.cern.ch/irradiation-facilities/

Irradiation Facilities Database

A database platform for listing essential TV sk BB T i
information about irradiation facilities at o o S e~
CERN and worldwide: 01 Fronce | N
 open source developed at CERN (EP dept.) T wd cnadom \_ﬁ g ==

within the EU-funded project AIDA-2020 = Germany W
o list infrastructures across application domains - e MR v vilvee ¥
» information under the responsibility of the

facility coordinators:

« automatic annual reminders for updates

 information validated by database admin :
e >210 entries initially listed (2017) from “paper” s e

data collections, webpages, etc. (often outdated)
e Today: W

« 228 valid facility entries (160 with full location info)

e ~8100 visits since launch AlIDA
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Irradiation Facilities Database

€ C O @& Secure | https//imadiation-facilities. web.cem.ch

e Features:

« CERN facilities portal ® AIDA™

¢ including CERN partner facilities
(not shown here) IRRADIATION FACILITIES DATABASE
worldwide map view

Welcome to the Irradiation Facilities Database.
This website hosts information about facilities for radiation testing at CERN, in

a form for each facility entry: EU, and worldwide.
contact information 8

- This website is of public access and its content has been compiled from a variety of sources
faCl | |ty d ata Data accuracy and completeness relays on the information submitted by the facility coordinators.

irradiation conditions cernracumes  [ONRRY /.S WP |

March 2017: Database entries are being validated by the facility coordinators.

safety
accessibility
comments

search functionalities

editing functionalities (protected
by CERN SSO, support external
“lightweight” accounts)

user manual:
e AIDA-2020-NOTE-2017-002
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https://cds.cern.ch/record/2244674/files/AIDA-2020-NOTE-2017-002.pdf

Informative Resources & Tools

Welcome to the MaxRAD Database

Providers (mtitstes)

Availability of Irradiation Test Results
* RADWG online database:
* results of electronics components radiation tests Soues
* URL (access CERN RADWG members) s

 MaxRAD online database: ol
 results of structural materials radiation tests hnm

IRRAD Data Manager

* URL (access upon request)

e CERN-IRRAD Data Manager:

 results of detector component radiation tests (mainly)

* URL (access upon request)

e IMHOTEP online database:

* results of components for LHC detector upgrades tests

* URL (free access)

« CERN Yellow Reports on Radiation Damage: A ,

* historic “catalogues” collection (free): URL with list
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https://radwg.web.cern.ch/content/radiation-test-database/
https://maxrad.web.cern.ch/maxrad/
https://irrad-data-manager.web.cern.ch/
https://imhotep.rl.ac.uk/
https://ps-irrad.web.cern.ch/assets/doc/extra/CERN_Radiation_Damage_Reports.pdf

EURO-LABS Project

- A consortium of thirty-nine Research Infrastructures
(RIs) from twelve countries in Europe

- First joint EU proposal between Nuclear Physics,
HEP accelerators and HEP detectors

- Mostly Transnational Access (TA) and service
Improvements:

TA to CERN IRRAD and GIF*
- Foreseen to start 1t September 20220)

- Kick-off meeting in Bologna, Italy beginning of October

EUR®-LABS

EUROPEAN LABORATORIES
FOR ACCELERATOR

BASED SCIENCES
(*) see Paolo Giacomelli’'s presentation: https://indico.cern.ch/event/1104064/contributions/4797462/
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https://indico.cern.ch/event/1104064/contributions/4797462/

Summary

« The Proton Irradiation Facility (IRRAD) at CERN provide:

 Avariety of irradiation systems and a dedicated infrastructure meeting the
evolving radiation testing needs of the CERN/HEP community for the HL-LHC

 The availability of a versatile 24 GeV/c proton beam during about 35 w/year

« Continuous improvements are made for its operation & users:

« Beam instrumentation (ATTRACTI,,'N), safety procedures, data management,
post-irradiation laboratory infrastructure and tools (AIDAinnova‘,h),etc.

o ...as well as for supporting the user community at large:

» Irradiation facilities database (AIDA—2020;~), informative resources,
access funds through EU-projects (EUROLABS,‘.«N),etC.

 Challenging future requirements:

« Beam quality always improving, but hitting the limitations for the post HL-LHC!
» Itis time soon to look for alternatives ! - first study starting end 2022 (RADNEXT,«‘h)

« Qualify the facility for testing with high-energy heavy-ions (CHIMERA)
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This project has received funding from the European Union’s Horizon 2020 Research and

Innovation programme under GA no 101004761.
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