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THE CEA

Basic Research

16 000 Employees, 3 900 M€
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Basic Research

16 000 Employees, 3 900 M€

DEN (Nuclear Energy), DRT (Technological Research),
DAM (Military Applications)

DSM (Physical Sciences), DSV (Life Sciences) => DRF (Fundamental Research)
Seonl  05/20(6
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IRFU WITHIN DRF

DRF (15 Institutes) Irfu (6 Divisions)
B DRF (Head: Vincent Berger) B [IRFU (Head: A.-l. Etienvre)

= 6270 people = 820 people

= 690 PhD students == 92 PhD students

== 870 Postdocs == /2 poOSt-docs

= /0 ERC Grants since = 16 ERC grants
2012

== Over 3500 == 925 publications (2014)
publications per years

== 564 active patents = 59 active patents

Plicolos Blormanos %fwm/w Korea (fﬁppﬂ) and ?@m&@ yayavm, (Tqﬂ/fyppﬂ) m&ﬂ%}nﬁw 0572006
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More tomorrow during the Directorate meeting ﬁ
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DE LA RECHERCHE A LINDUSTRIE

Cea IRFU RECENT INTERNAL EVOLUTIONS

Head of Institute

Assistant: Josiane Parnas Larsim
) ; Research on sciences matter lab
Deputies: Nicolas Alamanos Etienne Klein
Marie-Cécile Aubert
Assistants Delegates
/ SE* Erick Blanchard \
Q ; re anchar Computing & Simulation Allan-Sacha Brun
Project Emmanuelle Bougamont .
L . Evaluation Pascal Debu
Communication Sophie Kerhoas-Cavata .
. Safety Erick Blanchard
Budget Nathalie Judas . .
. Computing ressources Shebli Anvar
Europe Programs Sylvie Leray PhD Student Jérome Rodri
Industrial Parterships Christine Porcheray uaents erome Rodriguez
u-luman Ressources Christine Tiquet /
4 SAp A 4 SACM Y
Astrophysics and Accelerators, Cryogenics
Space Technologies and Magnetism
Anne Decourchelle Pierre Védrine |
\_ Dep. Head: Pascale Delbourgo ) \_ Dep. Head: Ph. Brédy / O. Napoly)
f SPhN ) 4 Sedi b

Detectors, Electronics

and Computing

Eric Delagnes
\_ Dep. Head: Philippe Bourgeois
-

Nuclear Physics
Héloise Goutte
Dep.Head: Jacques Ball

AN

SIS
Mechanical Design
and System Engineering
Christian Veyssiére
\_ Dep. Head: Frédéric Molinié )

SPP
Particle Physics
Gautier Hamel De Monchenault
Dep. Head: Georges Vasseur

Plicolos Blormanos ffbmo& Korea (fﬁppﬁ) and f@mo& yayamv (T?ﬁ/fyppﬁ) MMM& Seoul 0572006



~~>= Irfu: A CEA INSTITUTE CREATED IN 1993
cea

— RESEARCH AND TECHNOLOGY

CEA
Alternative Energies & Atomic Energy Commission

B Research & Technology

e == Physics: Infinitely large &
(SE" N s ;4, 7 i g
;Enerﬁ' TYNe logigs Defefjpe g Sma”

— Technology: Radiations

Institute of Research into the Fundamental laws of
Universe

Plicolos Blormanos %fwm/w Korea (fﬁppﬂ) and ?@m&@ yayavm, (Tqﬁ/fyppﬂ) moﬂ%}nﬁw Seoud 0572006



Irfu; LARGE CEA INSTITUTE CREATED IN 1993 70
7

RESEARCH AND TECHNOLOGY

B Research & Technology
632/615 CDVCDI-CEA == Physics: Infinitely large &

@ Physicists 165 FTE small
1 Engineers 274 FTE . ..
m Technicians 152 FTE = Technology: Radiations
M Adm. Staff 72 FTE

@ PhD & Post Docs 150 FTE

Institute of Research into the Fundamental laws of
Universe ‘
. D D .
116 CDI SAp: Astrophysics SACM: Accelerators, 121 CDI ‘
94 CDD Space technologies Supra. Magnets 10CDD
56 CDI _ : SEDI: Detectors, 125 CDI
29 CDD ‘ l SRl NUeleelr (Fysies l electronic, computing 11 CDD
w ) 7 ) ‘
72 CDI : : : _ : : 97 CDI
[ 45 CDD i SPP: Particle Physics SIS: Systems engineering 8 CDD

Plicolos Blormanos ffbmw Korea (/77’\’?7%) and f@mo& yafwm, (T?ﬁ/fyppﬁ) m&ﬂ;/r\.gaf Seounl 0572006



Irfu: LARGE CEA INSTITUTE CREATED IN 1993
RESEARCH AND TECHNOLOGY

814 FTE 84 M€ (2012)
632/615 CDI/CDI-CEA 54 M€ Gov. Subsidies

H Physicists 165 FTE

4 Engineers 274 FTE H Gov. Subsidies 54 M€
® Technicians 152 FTE u TGl & BA 12 M€
W Adm. Staff 72 FTE 4 CEA contracts 6M€
& PhD & Post Docs 150 ETE M External contracts 13M€
Institute of Research into the Fundamental laws of
Universe ‘
- D D |
116 CDI SAp: Astrophysics SACM: Accelerators, 121 CDI ‘
94 CDD Space technologies Supra. Magnets 10 CDD
. | ) \
56 CDI _ : SEDI: Detectors, 125 CDI
29 CDD ‘ l SRl NUeleelr (Fysies l electronic, computing 11 CDD
w ) 7 h ‘
72 CDI : : : _ : : 97 CDI
[ 45 CDD i SPP: Particle Physics SIS: Systems engineering 8 CDD
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DE LA RECHERCHE & LINDUSTRIE

C2A SCIENTIEIC ROADMAP

Importants milestones

\/ Tech. A\ Scientit. i
<> Decision ‘ Closing i

Ultimate constituents of the universe
' Higgs
Dlscovery

Standard model Atlas cmMs V

Megsurement of
Mixing angle DC near lab

Neutrino physics D-Chooz ¥

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

1 1st TDR Phabe 2

Update Futurs acgelerators
Upgrades M(IDU :

UE Strategy : Upgrades pha|§e 1 operational

UE Strategy Publication run2

fat,lon Sterile Neutrﬁnos

@,
| DC near Det. Installation CP vio

\

End of Cesox
1

Bnd of T2K

[End of DC
1

Energy content of the universe ; :
[ Space project Planck results CMB | PDR Euclid Instrumen

Dark energy Planck @

eBoss Publication DeIiver}'v:
| 1st DESI spectrograph ! DESI

BAOV VW  Euclid

| . i | Publication LHC 1 End of ! i i
Update MN detection: Strategy I I Dark matter ! Edelweiss CTA 1stlight

Edelweiss

|
y y
| |

Start 1 1

1 1

| |

I
1
1
t:s Euclid launch

Dark matter

Positronium
1 cloud

Antimatter G Bar \ /£

1 1
GBar at CERN 1 antigravity 1 | |

Structures of the universe : : : .
{ Space project \Istlight/APEX | £ g| T funding, JWSTIaunch E-ELT 1st light — 2024
1 Solar Orbiter launch 1
Sun and planetary systems Solar Orbiter v M
| | | I | CTATGIR, CTA 1%t light | |
HE y astronomy Hes'¥ CTA-PP CTA & V

1st publlcatlbn from

| SVOM Mission,frozen SVOM restarted by|CNES

Cnivers violent m ASTRO-H

Nuclear matter .

PDR SVOM Dallvery SVOM / ECLAIRS + MXT

Athena+

1 1
| Spectroscopy of éxotic nuclei @Rikén SPIl - Phase 1 1st beam SPIRAL2 Phase 2

Exotic nuclei MINOS@Riken Agata@GANIL A 4 Spiral2 Phasel NFS e@S3 Spiral2 Phase 2

MOU betectors Upgradqs . Upgrades operauonnels

Quarks Gluons Plasma Allce @ Alice Upgrade

Flrsts physics run wnh Compass CLASlZ physics run
Quark Gluon Structure Compass I CLAS 12GeV

\_ : : : : : : ! :

4

Lo Ld o

Compas Il End of GPD.measurements .

Electron-lon
1




DE LA RECHERCHE & LINDUSTRIE

C2A ACCELERATORS AND CRYOTECHNOLOGY ROADMAP

\High intensity Injectors PHI VUV > \ / ESS RFQ

\/ Important milestones 2012 | 2013 | 2014 ! 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
<> Expected decision
Superconducting Magnets
4 o ) Coil delivery at Grenoble
Start of commissioning at Neurospin
High Field ISEULT WNCMI Hybride W 43T Gradiens Coils LNCMI30+TT
MOU CEA-FAIR?
Test in W7X cryostat Installation of R3B magnet at GSI Delivery of Super FRS dipoles at GSI
Spectrometers V¥V R3B Glad L3 \ 4 Super FRS dipoles \ 4
LHC Upgrade FCC European strategy

Accelerators Eucard 2 FP7 & CEF ¢ HL - LHC HE-LHC @ FCC

Large Supracoducting Magnets Tests ~\
End of CTF construction End of JT60 Coil Tests

Tests des bobines et "

Aimants SC JT60 SA A\ W ITER - Activities
. A
Sources and Injectors ~
f MOU CEA-FAIR? Delivery'at GSI

Protons injectors LINACA4 € FAR p-Linac \ £

Decision on SARAF . Décision post app, élargie _ . .
Deutons Sources 1st beam atSPIl Ganil End of Saraf study 1st beam at Rokkasho Saraf;: start of installations at Soreq
& Injectors SPIRAL2 IFMIF-EVEDA €@ VW SARAF ¥V <oV ENS \
RFQ Delivery ESS TDR Decision on ESS End of IPHI tests

Superconducting LINACS

Decision on SARAF

Validation of SRF-Linac concept SRF-Linac integration (start) Delivery at Rokkasho (start) Delivery at Lund (start)
Protons-Deutons

SC Linacs IFMIF-EvedaWSRF-Linac ¢ VvV ESS / SARAF Cryomodule A 4 A 4

XFEL Convention signed Start of industrial productio End of industrial productio Decision (japan)

Electrons Cryomodules € E-XFEL Vv A 4 9 ILC

05/20(6

Plicolos Blormanos Fromnce Korea (. 7 KPPL) and France yafwm, ( Tqﬂ/ 7 yppi ) m@ﬂ%}nﬁ:& Seounl



DE LA RECHERCHE A LINDUSTRIE

CZA INSTRUMENTATION ROADMAP

v Importants milestones 2015 2016 2017 2018 2019 2020 2021
\<> Decision Space projets
Detection of radiations
Development of detectors and instrumentation Seninrage CLrcr2 V LHCt:Z(:\A delivery bt CNES
Gaseous detectors / MPGD | ! MINOS TomoMu CLAS12 W NSWiarias) WAL05+Long BaseLine) > FCC-ILC-EIC>
Start DESI
Solid detectors i Agata 1/3 EDWIII MFTice) Sirius (S3) DESI W ATLAS-2-Pixel>
EUCLID Delivery 1st MST CTA
Camera/Spectro-imager ; | ArTEMIS | STIX(solwon)  MXTsvowy NIST €Wy CTASW

ASICs - Frontend elect. ~ Nectarcta) AGET DREAM(CLAS12) CryoElectronic> CMS-2-Ecal>

SVOM restarted
(ATLA®) GBTX(ALICE)

Num.System/real time i ECLAIRS (SIVOM) i LTD UGTS(svom) ATLAS&CMS-2>

Spatialization

Cryomecanism MIRI ! ELT METIS

PSU — onboard power

Instrumentation for beams and magnets

Minos at Riken 1st exploitation at CERN/Ganil 1st tests in Russia
Targets (cryo,...) I I ' MINOS \4 CHyMENE W Targets R3B 'V Hypernoyaux & FAIR >
Commissionning IFMIF ESS Delivery ESS at LUND
Diagnostics : : L IFMIF W IPMEss)  BLMsarar)  BLMess) W
Développement MSS numérique
MSS ; ; ' R3B Glad SIS LNCMI W magnet HTC LNCMI 30+ TT ITER?
High stability development Hybrid contactor development
Power circuit ! R3B Glad -/ ISEULT JT60 V. Gradient Coil LNCMI 30+ T T

Plicolos Blormanos %fwm/w Korea (fﬁppﬂ) and ?@m&@ yayavm, (Tqﬁ/fyppﬂ) moﬂ%}nﬁw Seoud 0572006
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IN HEP WE ARE LEAVING EXTRAORDINARY TIMES 7@
7

Discovery of the Higgs Boson !

B & B BE B B B B B
[0 R I s e T |
S£S+B) weighted events / GeV

Gravitational waves ? i W 4}%{M%gﬁ?wm;i;

1 125 130 135

Fluctuations or revolution ?

Sterile neutrinos ?

Cosmology !

Polarization of the cosmic microwave
background (Pr. M. Hasegawa)

Plicolos Blormanos ?fwm/o& Korea (fﬁppﬂ) and ?@mo& yafwm, (Tqﬁ/fyppﬂ) moﬂ%}nﬁw Seoul 0572006



C@a LHC-UPGRADES / COURTESY BY ERIC DELAGNES ﬁ

High
Luminosity
LHC

LHC / HL-LHC Plan

LHC
LS EYETS 14 TeV 14 TeV
13-14 TeV energy
T upgrade S5ln7?
aplice comoolldaton ics Point 4 TN I:
77ey 8TeV button collimatars 8PS Y apersion eryolimt HL-LHC installation . 1”:
[=] RZE prok o s N "-'.:'.;,;L.:-'.-:I L oSy
collimation _\‘
2o R B B Bawe Booe B Bovis Rooro Qoo Baozi Raoe Boos Booe IIII_
radialion
demags
TEen 2 % nominal luminoeity b
B nomingl luminos _ | | cuporiment upgrase [
luminaogity I sxperiment beam pipes r-"”f’_ phrzac 1 experiment upgrode phase 2

luminosity

Plicolos Blormanos %fwm/w Korea (fﬁppﬂ) and ?@m&@ yayavm, (Tqﬁ/fyppﬂ) moﬂ%}nﬁw Seoud 0572006



New Muon detectors in the forward region to deal W|th the

Increased luminosity:

High flux operation

Better Track reconstruction

Improved fake trigger rejection

2 technologies (Stgc + resistive Micromegas)

Micromegas wheels

B 4 types of Module build by 4 sites = complex assembly pradies, | —
Stack of 4 Micromegas chambers=> 5 PCBs — | "
Few 10 um precision required e
More than 1000 assembly operations Come | o)

1kle W chube sT

B IRFU’s commitment : —
........ :
Design & production of (32 +2) LM1 modules .w . ﬁ :

~ 400m2detection surface

23m

B Require special tools & Infrastructure

Picolos Momonos France Lorea (FEPPL) and Fronce Japon. (TYLLFIPPL) moctings Seoul  05(2016
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CLA ATLAS-NSW UPGRADE PHASE | / COURTESY BY E.D8

2014-2015

Design of modules and definition of process operations

Design of tools, including metrology

Definition of facilities (DATCHA + clean room):

MLO = First prototype built: Allowed to detect and solve a large number
of problems for the moduleO

2016 => Pre-Production

B Alot of manpower is now involved on the project

B Module 0 construction in the DATCHA facility has started Expected to
be finished for fall 2016

B 130 m2 clean room for production will be ready in Summer 2016 R = o~

B End of 2106 :Start of the first production module in the clean room ' 1".‘"' TS e s 3o i‘ Lyl

B Preparation of the test infrastructure in progress (cosmic & Xray | J | “H‘
bench..) e cemxa=sra

2017-2018 => Production

B Very tight schedule
B Challenge: build one module every 2 weeks.

Plicolos Blormanos %@Mvw Korea (fﬁppﬂ) and f@m&& yafwm, (Tqﬂ/fyppi) m&ﬂ%}nﬁw Seoud 0572006




ce2 DIGITAL TRIGGER TOWER BUILDER BOARD FOR

ATLAS CALORIMETER (UPGRADE PHASE 1)

Increased luminosity => better granularity to build trigger: g
B Compatibility with existing (TBB) trigger system
B Analog => Analog-Digital mixed mode system P
B -~300ADC channels/ board => 200 Gbit/s throughput __F i~y

Demonstrator board designed and tested in 2014-2015:

B French (digital mezzanines) vs US design (analog mezzanines)
B Both proven & taking data @LHC

2016 : design of the final board

B Joint design Saclay/Brookhaven
B Rad-hard

B Irfu’s comitments :

Test bench
Production of ~150 boards (2017-2018)

Plicolos Blormanos %@Mvw Korea (fﬁppﬂ) and f@m&& yafwm, (Tqﬂ/fyppi) m&ﬂ%}nﬁw Seoud 0572006




MFT : Silicon tracker (MAPS) upstream the ALICE DiMuon arm

B 2014-2015:succesful R&D on PIXAM chip
=> decision to move to a solution common with ITS

B 2015-2016 : Contribution to the design of the final ALPIDE chip

B 2016-2018: Responsibilities :

Production & postprocess of chips
Chips soldering on ladders (@ CERN)

Dimuon Arm Electronics
I Totally new « SAMPA » electronics
B IRFU/Sédi involvement:

2016 : prototype design

2017 : Manufacture & test of 600 boards
Firmware of the Back-end electronics receiving the data from
SOLAR

Plicolos Blormanos %@Mvw Korea (fﬁppﬂ) and f@m&& yafwm, (T%ﬁ/fyppi) m&ﬂ%}nﬁw Seoud 0572006



t

~New FENIX2 chip
Master GBTX chip for control/s

s

< at 5 Gbps

|_— Readout-only GBTX chips
tional 5 Gbps Versatile Link

Transmit-only 10 Gbps Versatile Link

APDs —

/ /

New Multi-Gain Pre-Amplifier chip (MGPAY
New ADC 4

ce2 BEGINNING OF THE R&D FOR LHC-UPGRADE

m VERY FRONT-END ELECTRONICS : HOW TO KEEP A GOOD ENERGY RESOLUTION

CMS ECAL:Barrel (historical involvement)
WITH AGED CRYSTALS, LEAKY APDS, AND INCREASED PILEUP

Design of a chip prototype in progress
=> Collaboration meeting in Saclay last week
:?;‘um
Thin FE chip { {
S ‘
== “_\;; : !:‘Eimq

Dislectric [glue)
AmpyDisc Gyer |
HV/HR-CMOS - & -
';'-? ok
=

=
=
-

TIMING WILL BE A KEY MEASUREMENT PARAMETER FOR THE UPGRADED DETECTORS....

CMS HGCAL:

m CLOCK DISTRIBUTION (10 PS PRECISION) :

m JET TRIGGER

m [IMING MEASUREMENT IN THE VFE CHIP ?
ATLAS pixel tracker : (New involvement)
m HVCMOS SENSOR ( CONTINUATION OF MAPS R&D, BUT FASTER) e _
m MAJOR CONTRIBUTION TO A PROTOTYPE CHIP USING LFOUNDRY PROCESS e
(HYBRID HYCMOS TECHNOLOGY).
m COST EFFECTIVE & RAD-HARD .é/\ ¥ Wmios
Eg n-well
4
/‘pamcletrac
Seound  05/2006

Fronce Korea (FKPPL) and Fronce yafwm, (Tqﬂ/fyppﬂ) meddings

Timing detector (ATLAS forward region)
m R&D ON TIMING MICROMEGAS & HVCMOS




STEREO: LAST MMINUTE NEWS...

DE LA RECHERCHE A LINDUSTRIE

Search for sterile neutrino @ ILL nuclear reactor (Grenoble) Physics Case

- - — o

m OBSERVATION OF SHORT DISTANCE V_E OSCILLATION
m DETECTOR SEGMENTED IN 6 CELLS:
m TOTAL VOLUME OF 2Mm3
m FILLED WITH GD LOADED SCINTILLATING LIQUID (INVERSE 3 DECAY)
m LIGHT READ WITH PMT
m ACTIVE VETO TO IMPROVE BACKGROUND REJECTION
m R&D 2014-2105 => CONSTRUCTION IN 2016

m DATA TAKING: SEPT 2016

_ the detector is inside the ILL reactor building
Integration @LPSC Grenoble (Apr 2016) since last Tuesday (10/05/2016)

Plicolos Blormanos %fwm/w Korea (fﬁppi) and f@m&@ yafwm, (Tqﬁ/fyppi) m&ﬂ%}nﬁw Seoud 0572006
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Some projects : Magnets and Accelerators

Last 6 months highlights

The SPIRALZ2 project (N @)

SARAF accelerator (N @)

IFMIF EVEDA (Fusion)

FAIR (IRFU In-kind contribution) (N @)

ESS (In-kind contribution of IRFU )

XFEL ( Prefiguration of the construction of the ILC)
CERN (FCC,...)

Plicolos Blormanos f@mo& Korea (fﬁppﬂ) and f@mo& yafwm, (T?ﬁ/fyppﬂ) moﬂ'{mﬁ& Seoul 0572006




COMMISSIONING OF SPIRAL?Z2

e

P

a_s

' Prance Korea (FEPPL) and Framco Japan (TYLIZIPPL) moclings  Soul  05/20(6
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COMMISSIONING OF SPIRAL2 / RFQ

First beam in RFOQ 3/12/2015

Emittance measurements in good

agreements with simulations

Next steps Deuteron, 1806+ S8N;ji9+

(Q/A=1/3)

Simulation Mesure

Pltitin - CEADSM,
Emittance file: eLME_H_2016_01_29_16_57_46.dat

Trace Wi - CEADSH/Irfu/SACM
Ele: 333 [9.31405 m] NGOOD : 478038 / 500000
X(mm) - X'(mrad)

10

04

o
0_: i:V | jg

10

T T T T T T T 19 ! ] PESga X T L 1o
20 15 40 5 0 3 10 15 20 20 -5 <10 5 0 5 10 15 20
Xmax =17.132 mm X'max =22.898 mrad Xmax =9.588 mm X'max =14.096 mrad

Fromnce Korea (fﬁppﬂ) ond Fronce yaya«m (79ﬁ//fyﬁ7)ﬂ) moﬂ'{/nﬁw

20 E 20 [
1 Cos

N ;o.s el
10 ——— K -10
N 0.2 1 ks 0.2
0] .Y -20] e N

LBEC Verticale osos2010104154

2

LBEC Horizontale caos2ois 04317

(I

o n
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»
- 34454 v
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~34264 E
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s -3 4E4 !
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-3, 3464
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l).)s{l
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Seonl
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COMMISSIONING OF SPIRAL2 74)
cea Y.

December 2015 a proton beam (5mA) was injected into the RFQ
3 | | -

The 3 of

W N A NS

........ Thus, at 9:00 —(3/12/2015) we have started ..... a few hours later a 5 mA proton beam was injected

into the RFQ. Quickly after 100% of the beam was extracted ....... under the expected setting conditions

Plicolos Glormanos Fronce Korvea (FRPPL) and France yafm (T?ﬂ/fyppi) medlings Seonl  05/2006



Some projects : Magnets and Accelerators

Last 6 months highlights

SARAF accelerator (N @)

IFMIF EVEDA (Fusion)

FAIR (IRFU In-kind contribution) (N @)
ESS (In-kind contribution of IRFU )

XFEL ( Prefiguration of the construction of the ILC)
CERN (FCC,...)

Plicolos Blormanos f@mo& Korea (fﬁppﬂ) and f@mo& yafwm, (T?ﬁ/fyppﬂ) moﬂ'{mﬁ& Seoul 0572006
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THE SARAF 2 PROJECT 70
7

SOREQ APPLIED RESEARCH ACCELERATOR FACILITY

An Israeli project of an accelerator based neutron source to replace

a nuclear reactor

Deutons /protons
| o 40 MeV

* Irfu responsible for the superconducting Linac 5 mA CW

Be / Li targets

 Commissioning in 2022 200 kW
2 1015 n/s
2.6 MeV 3=0.091 7 MeV 11.8 MeV 24.8 MeV 40.0 MeV
amn o dmm QN 2 e
i @
28.7m
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Some projects : Magnets and Accelerators

Last 6 months highlights

IFMIF EVEDA (Fusion)
FAIR (IRFU In-kind contribution) (N @)
ESS (In-kind contribution of IRFU )

XFEL ( Prefiguration of the construction of the ILC)
CERN (FCC,...)

Plicolos Blormanos f@mo& Korea (fﬁppﬂ) and f@mo& yafwm, (T?ﬁ/fyppﬂ) moﬂ'{mﬁ& Seoul 0572006




|NTERNAT|ONAL FUSION MATERlALS IRRADIATION FACILITY
0.6 MW 1.1 MW 18M 3 MW 5.0 MW 125 mA' 5 MW

T R ﬂ"ev 14 S HeV T r—hsﬁe——vv——1——vf1 Tl MoV B e e e e e B L S S S S S S S S e e

mwn el ,m,#,n,»

| QUAORUPOLE
son.mom RF CAVITY(175 MHz)

Exmglr#m LEBT RFQ MEBT _—  SRFLINAC — e e
IFMIF: 2 ACCELERATORS, EACH ACCELERATING 125 mA CW DEUTERON BEAM TO 40 MeV Li TARGET
30 50

ENGINEERING VALIDATION ENGINEERING DESIGN ACTIVITY

BEAMDUMP

|ExTRACTION LEBT RFQ MEBT— SRF-LINAC
’ EVEDA: 1 ACCELERATOR ACCELERATING 125 mA CW DEUTERON BEAM TO 9 MeV
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DE LA RECHERCHE A LINDUSTRIE

Cea

Involvement of CEA Saclay in IFMIF-EVEDA g
b

IFMIF Accelerator

0.6 MW 1.1 MW 1.8 MW 3IMW 5.0 MW
T Tigokev T T T T T A T oMev' " T1d5Mev " T " F6Mev T aoMev T T T T T T
DODECAPOLE  OCTUPOLE
% e
|

BEAM ‘ ‘

QUADRUPOLE

ION I

SOURCE

S

RFQ MEBT. SC-HWR LINAC

BEAM DUMP

HEBT

EXTRACTION LEBT

EVEDA: 1 ACCELERATOR ACCELERATING 125 mA CW DEUTERON BEAM TO 9 MeV
T T T T S S T '

0 10 20

Target

Accelerator
10 MW beam heat removal

Deuteron accelerators:
with high speed liquid Li flow

40 MeV 250 mA (10 MW)

Q] g flow

Heat
exchan

EM pump

rons

30

Test Cell

®lrrad. Volume > 0.5L
for 104 n/(s-cm?), (20 dpalyear)

eTemp.: 250<T<1000°C

111

I

n-irradiation
(~10"7 n/s)

Fromnce Korea (f{Ppﬂ) ond Fronce yafwwv (TQﬁ/fyPPﬂ) m@ﬂ'ﬂ}ng&

SOLENOID  RF CAVITY (175 MHz)
EXTRACTION LEBT RFQ MEBT SC-HWR LINAC T?;ARGET
IFMIF: 2 ACCELERATORS, EACH ACCELERATING 125 mA CW DEUTERON BEAM TO 40 MeV
S S S S S S S S S S S S Sy S S S S U S VS S B SR S P B .
0 10 20 30 40 50 60 70
P LI L — T ; ——

IFMIF-EVEDA
Prototype Accelerator

Seoul
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Some projects : Magnets and Accelerators

Last 6 months highlights

FAIR (IRFU In-kind contribution) (N @)
ESS (In-kind contribution of IRFU )

XFEL ( Prefiguration of the construction of the ILC)
CERN (FCC,...)

Plicolos Blormanos f@mo& Korea (fﬁppﬂ) and f@mo& yafwm, (T?ﬁ/fyppﬂ) moﬂ'{mﬁ& Seoul 0572006
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FAIR LEBT Source and RF chain

on plateform

First beam extraction test performed with a 3mm
diameter plasma electrode

1st 500A/50V power supply for LEBT solenoids
available
Reception of the 2" power supply in April/May

Ready to start the test of the injector.

CH3 S0.0mV

H* beam,

100 keV

100 mA total

70 mA after cone
PULSED ONLY

Pulse 5ms @4Hz
le,=7,5MA@35kV

Tek  JL Trig’d

M Pos: 150.0ms CH3
Couplage
Limite Bande
" «  200MHz
Volts/div

Sonde
X
Tension

1

i
] R Inverser
W Lr”'——- Désact,

M 50.0ms CH3 / 210mY
12-Avi-16 17.05 11.3974Hz

Seonld  05/2006
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The GLAD magnet was delivered at GSI November 2015

&

B
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A o —

Fromce Koneor (FEPPL) and Foomee Japar. (TYLLFIPPL) mestings 052016
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THE GLAD MAGNET LEAVING SACLAY - ARRIVING AT GSI

(NOVEMBER 2015)
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THE GLAD MAGNET LEAVING SACLAY - ARRIVING AT GSI

(NOVEMBER 2015)
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Some projects : Magnets and Accelerators

Last 6 months highlights

« ESS (In-kind contribution of IRFU )
« XFEL ( Prefiguration of the construction of the ILC)
« CERN (FCC,...)
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ce ESS CRYOMODULES
e

» 704 MHz high beta cavities: the two prototypes have 704 MHz coupler : first tests at 1.1

been tested and are above the ESS specifications MW in pulsed mode are expected in
june 2016

C@a a Cavités ESS prototype $=0.86
% PO1vs P02 @ 2K

» Vacuum vessel and spaceframe: integration
testing and blank assembly are underway at CEA

problem of "100 K" effect | |£§
(Q-desease), the =
hydrogen degassing heat | = &%
treatment at 600 ° C is &
expected to achieve
performance

— e -

Plicolos Blormanos Fromce Korea (fﬁppﬁ) and Fronce yafwm, (TQZ/fyPPﬂ) medlings Seonl  05/2006



ESS RFQ

REQ:

* RFQ Critical Design Review with ESS in December 2015:
« ESS agreement to launch the call for tender.

«  Offers received, order in preparation

Test Cavity de test et piéces auxiliaires
« AO publié 27/11/15, Plis ouverts le 26/01/16
« Réunions de négociation en cours

v

¥ Couplers
«<——« QOffers received. Contract to be placed

Tuners
* Prototype in production — Delivery
» Call fo r tender Finalisation CdC nécessaire pour AO a lancer mi février

REQ support
+ Design ongoing

v

Fronce Eonea (FIPPL) and France Japan (TYLIFIPPL) medtings Soul  05/2016



Some projects : Magnets and Accelerators

Last 6 months highlights

« XFEL ( Prefiguration of the construction of the ILC)
« CERN (FCC,...)
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CeR Integration of XFEL cryomodules (Saclay)

<9 7XI,=5L

Each cavity string contains 8 cavities, 8 RF couplers , one quadrupole, one BPM and two vacuum valves

Transfer of cryomodule in clean room roll-out area

E| L e Transfer of cryomodule in RF coupler assembly area
. .

Frcnce Korea (FPPL) and france Japan, (TYLLFIPPL) mectings Seoul 0572016



CeR Integration of XFEL cryomodules (Saclay)

O D XFEL

« Each cavity string contains 8 cavities, 8 RF couplers , one quadrupole, one BPM and two vacuum valves

Seonl  05/2016



PRODUCTION RATE g

« 5 day throughput was reached mid-October 2014 with XM15
—> the design of the Assembly Infrastructure was sound

Courtesy HLSYOM

ILCEN

INTEGRATION DES CRYOMODULES XFEL
Cycle Moyen sur 7 Postes

Sept. 2015: XM60

March 2014: XM1

WD = B Y o e

H O OE N K N M M M M M N N MK XK N M M N O M o= = HOE N M N M M M M M M M M M O M M M N s I 3 L P e =

Plicolos Blormanos %fwm/w Korea (fﬁppﬂ) and ?@m&@ yayavm, (Tqﬁ/fyppﬂ) moﬂ%}nﬁw Seoud 0572006



In May 2016: 96 cryomodules have been delivered.

An average accelerating field of 27,6 MV/m was obtained , well above (~17%)

the specification.

The end of the integration is foreseeing before summer with the assembly and

delivery of cryomodule XM100.

A Celebration of the end of the project will be organized

Plicolos Glormanos Fronce Korea (FKPPL) and Fronce yafwm, (Tyﬁ/fyppﬁ) medlings Seounl  05/2006



Thank you for your

attention







