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Proton Irradiation Facility IRRAD

> Testing inner detector components of the > Fluence of 1x10%® p/cm? in 14 days

HEP experiments » Scanning up to dimensions of 10x10cm?
> Beam of 24 GeV/c and size of 12x12 mm? » Cryostat with LHe 1.9K

» Spills of ~400 msec every ~10 sec » Low T irradiations (-25°C) |
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IRRAD: Summary Run 2018

= 81 experiments completed in 2018:
— 92 users registered in the IRRAD Data
Manager (cern.ch/irrad-data-manager)
— 996 objects declared by the users
— 792 objects irradiated
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http://www.cern.ch/irrad-data-manager

IRRAD Summary Run 2018
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IRRAD Data Manager (
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IDM: Key Features

' Before

After | During
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Manager

Experiments, samples, users and dosimeters registration:l old

Label printing

Real-time follow-up of irradiation experiments
Computation of proton interaction parameters

Display and archive of dosimetry result (~600 spectrometry
measurements/year)

User Interface preferences customization
History and details of past experiments (with user permission)

Can be used also for irradiations in other facilities (PSI)
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IDM: Irradiation Experiments View

blerina.gkotse@cern.ch

Sign out Directory

Before

HOME EXPERIMENTS BPM IRRAD INFO ~ PREFERENCES

blerina.gkotse@cern.ch Sign out Directory

IRRA IRRAD.

Proton Facility

HOME EXPERIMENTS EPM IRRAD INFO -~ PREFERENCES @) .

<7

Welcome to IRRAD Data Manager, the all-i #Cata management tool

IRRAD Data Manager

Irradiation Experiments

m B =4 New Experiment

Last update Irradiation title Availability No. samples No. users Status Actions

110112019 Irradiation Test 2 05/11/2018 1 0 Validated } @n

110112019 Irradiation Test 1 0511112018 1 0 Validated E m

Proton Facility




IDM: Samples View Before

~ -
HOME EXPERIMENTS BPM IRRAD INFO - ' PREFERENCES (&N {IRRI/\I‘J b (&
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IRRAD Data Manager

Sample dimensions

Last update Sample ID Sample Name Category
11/01/2019 Not assigned Sample NA2 Passive standard 10x10
width (w)
10/01/2019 Not assigned Sample NA1 Passive standard 10x10

Total height (mm)

Total width (mm)

+

Element/

Length (mm) * Compound

cern.ch/irrad-data-manager

14/01/2019 B. Gkotse, BTTB7 Workshop




IDM: Irradiation Status View o,

blerina.gkotse@cern.ch

HOME EXPERIMENTS BPM IRRAD INFO - ADMIN - 1 PREFERENCES @) e
SZ Proton Facility ¥ig »
IRRAD Data Manager
Irradiation Status
= New lrradiation Select atable v -
Updated at Sample Dosimeter Date IN - Date OUT A jIanis gecumiistes sec Updated by Status In Beam Actions
table position fluence

15/11/2018  SET-003899  DOS-004211 15/11/2018 16:11 - IRRAD19 Center 272851 irradiation faciities@cemn.ch registered (@
15/11/2018  SET-003800  DOS-004211 15/11/2018 16:11 - IRRAD19 Center 272851 irradiation faciities@cemn.ch regisered (@
15/11/2018  SET-003801 DOS-004211 15/11/2018 16:11 - IRRAD19 Center 272851 irradiation facllities@cermn.ch regisered (@[
15/11/2018  SET-003902  DOS-004211 15/11/2018 16:11 - IRRAD19 Center 272851 irradiation facllities@cern.ch regisered (@[
15/11/2018  SET-003903  DOS-004211 15/11/2018 16:11 - IRRAD19 Center 272851 irradiation facllities@cern.ch regisered (@

Ay,




IDM: Dosimetry Results View

blerina.gkotse@cern.ch

CERN blerina.gkotse@cern.ch Sign out Directory

IRRAD.5ic @
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Sign out Directory

HOME EXPERIMENTS BPM IRRAD INFO - ADMIN -~ PREFEI

HOME EXPERIMENTS BPM IRRAD INFO = ADMIN -~ PREFERENCES

Mal IRRAD Data Manager

_— Dosimetry results for SET-003252 (ULTEM1000)
( Your experimen . ek B
Llll;:::e o Name Categof

07/08/2018 SET-003252 ULTEM1000 Passive standard

Dosimeter Dimensions (mm?2) DateIn Date Out SEC Accumulated fluence Error(%) Comments
13/08/2018 SET-003253 PEEK Passive standard
DOs-004033 10X10 18/04/2018 20:02 05/09/2018 03:00 1.41e+10 9.7%+16 7
07/08/2018  SET-003254 Carbon Fiber Passive standard [ DOS-004151 10X10 12/09/2018 13:25 0.00e+00 None
07/08/2018 SET-003255 Aluminum Lid Passive standard . . .
Dosimeter dimensions (mm?) Total accumulated fluence
1010 mm? 9.790e+16 Protons/cm?

cern.ch/irrad-data-manager
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IDM: Experiments History View

HOME EXPERIMENTS BPFM IRRAD INFO - PREFERENCES

After
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Update Comment

Add additional comments(e.g. link to publications):

CERN experiment/Project

cern.ch/irrad-data-manager
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Ontology-based Graphical User Interface
Generation

= Purpose: Formalisation of knowledge gained from IDM and application to other irr. facilities

= Jrradiation experiment model (ontology)* = Automatic User Interfaces (Ul) generation -
Machine learning techniques for Ul customisation

Configuration
update file

Configuration files
)

User-specific Ul
customisation
suggestions

Generated User
Interface instances

PhD Thesis f//
‘ with MINES 2%

, MINES
ParisTech Tech

Irradiation Experiment Ontology

*Abstract and paper submitted to the European Web Semantics Conference 2019 (ESWC https://2019.eswc-conferences.orqg/)
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Outline

" |RRAD Facility & Summary Proton Run 2018
" |IRRAD Data Manager

= |RRAD Infrastructure Upgrades (AIDA-2020 D15.7)
— Damage and Degradation of equipment
— Sample Holders for Higher Fluence Levels
— RadHard Instrumentation for IRRAD (u-BPM)

" Heavy lons Run 2017-2018
= Activities during LS2
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Damage and Degradation Equipment

Infrastructure damage and degradation is accelerated due to the need of operating with always higher intensities

(~2e18 protons on target in 4 years and ~30% of experiments in the range of 1e16-1el17 protons/cm?in 2018)
| See |. Mateu in AIDA-2020 WP15 satellite meeting

Irradiation Equipment Cold Box Window
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Sample Holders for Higher Fluence Levels

(AIDA-2020 D15.7) | See I. Mateu in AIDA-2020 WP15 satellite meeting
Before Irradiation After Irradiation ~2x10%’ p/cm? Stress Test
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RadHard Instrumentation for IRRAD (u-BPM)

(AIDA-2020 D15.7) ' See |. Mateu in AIDA-2020 WP15 satellite meeting

® Today’s mini-BPMs are produced with standard
PCB manufacturing techniques, and show:

— big degradation due to glue bubbling/burning

> Need to change INSULATING MATERIAL without glue
— (relatively) low “transparency” to the beam
— very radioactive and long cool-down required

» Need to reduce THICKNESS OF METAL

" This Is possible using microfabrication
techniques!

~15 um Copper

~80 um Kapton

~80 um Kapton Different stacks were produced and tested

b ~80 um Kapton 2.5 thinner .
_i5 U Cooper ~200X less metal m i ——cwsissmDisEE .
~80 um Kapton e 17 vy e
~15 um Copper — % C M I EPFL Center of
~80 um Kapton m MicroNanoTechnology
~80 um Kapton ~150 um Kapton
Mini-BPM: 6 layers 0.5 mm thick ~100 um of Cu Micro-BPM: 6 layers 0.2 mm thick, 0.6 um of Al

1. Accepted to the 7th International Conference on Radiation in Various Fields of Research (RAD2019: http://www.rad2019.rad-conference.org/);

@ IRRAD.:;.
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http://www.rad2019.rad-conference.org/

RadHard Instrumentation for IRRAD (u-BPM)
(AIDA-2020 D15.7)
Mini-BPM (Old) Micro-BPM (New)
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Heavy lon (HI) Runs 2017-18

= 2 weeks with **Xe in 2017, 3 weeks
with 82Pb
— Energy per nucleon: ~ 6 GeV/n
— lon flux: ~ 108 to 10° ions/spill
= Radiation Hardness tests of Space
Electronics Components (CHARM)
— Highly penetrating (SEE testing)

— Representative of Galactic Cosmic Ray spec.
Samples on the CHARM

GafChromic film
installed on the IRRAD
BPM-2 (run 2017)

IRRAD.;;.
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Leakage current scaling vs fluence - 80 min annealing

_',.O_
—e— pad diodes ’

107 —

E —— Fit: o = 3.37e-15 Alcm
s | s Experimental
= Determination of ions

. NIEL factors with Si

U F PAD diodes

B +

P Beam Profile (films) &

" " " PR |
10° 10"
@ [ions/cm’]

TID/® (RADMON)
measurements

" |on dosimetry is a complex business!
— PS instrumentation not calibrated

— Lack of experience & methodologies

Promote HI tests in East Area after LS2

— Improve the dosimetry!

— Build a use case with interested EP experiments?
— Potential users in the Test-Beams community?
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IRRAD during LS2

» East Area Consolidation Project

= Upgrade of East Area Beam Instrumentation
= Modification of EA water network

» IRRAD-specific improvements

= Mandatory preventive maintenance of all irradiation
systems

— Including the software infrastructure (Online display, BPM DAQ, control
systems, etc...)

= Refurbishment/upgrade of degraded irradiation
equipment
— Repair/exchange one Huber chiller unit
— Replace cooling boxes, setup VORTEX, etc..

= |nventory of radioactive material in our storage areas
(bld. 13/14/157)

— Contacting users for their samples

IRRAD.;;.
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IRRAD during LS?2

Instruments for measuring and characterizing radioactive material:
= Suss PM8 Probe Station (Available to the users)

= Keithley 4200A Semiconductor Parameter Analyzer (Available to the users)
= Climatic chamber (Purchased)

" vy-spectrometer (To be installed)

" efc.

y-spectrometer

100Liters Temperatue & Keithley 4200A Semiconductor
Humidity Test Chamber Parameter Analyzer

IRRAD..;;.»
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IRRAD during LS2

= Setup a dedicated laboratory (for probe-station setup, climatic chamber, y-spectrometer, etc.)

® |ncrease storage and material handling space
Extension of the IRRAD Technical Area (Project under study),

h EN-EA

EP-DT in collaboration wit

IRRAD1B
(counting-room)

Long-term
storage bunker

Measurement
lab 2 bunker

Measurement
Jab 1 bunker
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Pion Irradiations at PSI

= |RRAD not operational until spring 2021
= Possibility of pion irradiations at PSI under evaluation:

— " 300 MeV/c
— Typical max fluence level in the range of some 1e15 n,,/cm?

— Variable beam spot along the beam axis

= Stay updated at cern.ch/ps-irrad!

©) | IRRAD-5

Menu

PS-IRRAD Proton Facility

Registration
! D will e 00 Novernber 11th. 20

EEE Useful apps

Dosimetry results

8 Contacts A Access and safety
FedericoRavott o st A pesbilons are ecesary o acees RBAD:
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Conclusions

= First run (2014-2018) of the “new” IRRAD facility was successful

= Significant milestones achieved:

—New IRRAD Data Manager System fully operational

— Advancements in beam instrumentation and irradiation equipment R&D
(AIDA-2020)

— Possibility to perform experiments with Heavy lons after LS2?

— eflc.

IRRAD not operational during LS2 (2019-2021)

= Activities during LS2 for IRRAD:

— Maintenance, upgrade and consolidation
— Extension of the technical area (handling & measurement of irradiated
samples)
= Possible pion irradiations in PSI organized by the IRRAD team in EP-DT
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