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RESMM’ | 4: Objectives

Focus on establishing radiation damage limits and design of large
superconducting systems, primarily for the Mu2e and Comet
experiments, but also for ITER, LHC, FRIB and muon collider magnets.

» Design of superconducting magnets for high radiation environment
> Modeling of radiation effects in magnets and material response

» Benchmarking experiments



What | presented...

@ Beam Department —) ' Engineering Department I"I BROOKHAVEN |/ EUCARDZ Gsi
W SN

Workshop on Radiation Effects in Superconducting Magnets and Materials 2014 (RESMM'14)
Wroclaw University of Technology, Poland
12t — 15% May 2014

Radiation damage studies for
the LHC collimator materials
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Comment by B. Skoczen: ACOUSTIC DEVICES for long-distance and

CERN

on-line monitoring during destructive tests in HiRadMat facility?



What | found interesting for us...
—

Evolution of radiation induced micro-
damage in the materials used in
particle accelerators design

Collimator
lifetime!

Btazej Skoczen, Aneta Ustrzycka
Centre for Particle Accelerators Design, Cracow University of Technology

Task
We need to determine the lifetime of
irradiated components, subjected to
periodic thermo-mechanical loads in the
course of their service

Method
Well calibrated constitutive model of
micro-damage evolution in the irradiated
components



Detect Cluster Density (m-2)

State of the art in radiation
induced damage
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© iraciated metals and alloys: Copper

COMPARISON OF DEFECT CLUSTER ACCUMULATION
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Experiments including neutron irradiated samples BT o) (. oo
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l 106406
Building well calibrated multi-scale 3D constitutive
models of damage evolution in the irradiated
components in the framework of CDM
!
Combining CDM with fracture mechanics in order to
predict transition from critical damage to fracture
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Computing evolution of nano/micro damage fields and
macro-crack propagation in the irradiated components
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in terms of number of cycles to failure as
a function of dpa



What | found interesting for us...

In-situ monitoring
of high doses of radiation

Pawet Knapkiewicz

Faculty of Microsystem Electronics and Pho : Wanted new method of measurements of

Division of Microengineering and Photovolpsg | high-doses of radiation above 20 kGy

RESMM 2014 remote
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Problem: no sensors



Our new MEMS sensor - principle
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Radar remote detection based on
CNRS-LAAS (Toulouse, Fance) technology

Sensors of high doses of radiation -

potential application

"Cascade” membranes treshold sensor

+ simple eye controll

High resistivity Silico
(400; n ck)

.J 0

HRMT
dose level
monitoring?!

Single membrane proportional sensor

+ remote controll

Radar Optical

Possible applications:

= aninnovative, maintenance free
surveillance system for the new
generation nuclear power plant
monitoring and nuclear reactor

= dosimeter system in high-level-waste
storage places where the high dose
monitoring is needed and in all facilities
where the high energy particle
accelerators exist (CERN, DESY, etc.).




Other ideas for the future...

e” irradiation (A. Ryazanov):
’//,@éé\\\ ]
¥ {2 no radioactive sample after irradiation

P,
“®L " correlation projectiles (type/energy) and

damage in material needed

High doses radiation facility at NCBJ (Swierk-
Poland): multipurpose LINAC up to 22MeV (6
MeV e, dose rate >10 kGy/min)



Summary

* Acoustic devices for long-distance and
on-line monitoring in HiRadMat tests

e Combining efforts with B. Skoczen in
radiation-induced damage model studies

e Passive wireless MEMS dosimeters

e e" irradiation of collimator materials.



Thanks for
your attention!

Wroclaw — Market Square




