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Dep. Head: Philippe Chesny
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and Computing
Eric Delagnes
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LARGE CEA INSTITUTE CREATED IN 1993 ﬂ
RESEARCHAND TECHNOLOGY e

Institute of Research into the Fundamental laws of
Universe
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C2A  STANDARD MODEL: A BEAUTIFUL THEORY 70%
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C2A PROBING THE INTERGALACTIC MEDIUM 7@{
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CZA DARK MATTER AND NEUTRINO OSCILLATIONS 70

Planck
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Explicit appearance of a neutrino
flavor from neutrinos of
another flavor through neutrino oscillations



LA mEaRati & Umeu e

CZ4Q THE BIG PICTURE: STANDARD MODEL INCOMPLETE

Why the Universe is Accelerating ?

What the Dark Matter made of ?

Why antimatter as disappeared ? 5x10%ns
380 000 10%ans
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What is the /0] - E , =  »g T -
origin of A . ) e i S
inflation ? | w4 ke 'ﬁ;' - e | Temps

What is the theory beyond standard model :
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C22A THE BIG PICTURE
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CQPZ)  EXPLORING THE FUNDAMENTAL LAWS OF UNIVERSE
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s sy INVENTING AND CONSTRUCTING NEW DEVICES
Cea CRYOTECHNOLOGIES e
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CQa Participating in the construction of SPIRAL2 g
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SPIRAL 2 7@
Construction of the acceleratorin two phases
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The Irfu workpakages for the accelerator

Y(mm) - Y'(mrad)

: B=0.07 « A »
MEBT slits cryomodules

deuterons/protons source,
Mechanics integration, slits,

CC, instrumentation /

automatisms, integration and MEESEs
tests of LEBT2 - LEBTC
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oo Participation in the construction of o
— accelerators in Europe 4o
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Source LEBT RFa PROTON LINAC
° F-\IR

1 Beam Energ
Beam Current (op.) 35 mA

Beamcurrent(des.) 70 mA operation Agreement on the French contribution to the construction of the

Beam pulse length 36 ps fnational Facility for Antiproton and lon Research in Europe (FAIR)

Repetition rate 4 Hz on the German contribution to the construction of the SPIRAL2 Facility at GANIL”

RF-F 25.224 : :
S e b Frankiurt University, CEA, CNRS, GANIL

Total hor. emittance 2.1/4.2 ym pllcatlon of Irfu in 3 WPfor the p-Linac Period 2009=201¢

(norm)

Tot. Mom. spread <+103

Linac length ~35m

WP7 Diagnostics BPM




cea R3B-GLAD

Protons Large acceptance measurement

Exotic Large acceptance //

Beam dipole

Neutrons
High resolution measurement
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Cea French contribution to XFEL S—
XFEL

.
« Irfu (Saclay) : Integration of 83 (100) cryomodules v o XPEL et

« Cryomodules integrated in a new dedicated facility
« Assembly in clean room of 83 cavity strings

« Assembly of 83 cold masses in their vacuum vessel =
« Series operation sub-contracted to an industrial operat®® 2y

« IN2P3/LAL (Orsay) : Delivery of over 650 (800) Couplers
* LAL hosts all the conditionning process
« Contract attributed to a Thales / RI consortium

« Couplers received, prepared, conditionned & sent for integration in the cryomodules

Warm Transition

Warm Part Cold Part

Couplers industrialization (Orsay)
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CeR Integration of XFEL cryomodules (Saclay)

7XI;EL

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




Optimus

352.21 MHz 704.42 Mh.
«<24m=> €«<45m=> €«36m=> € 40m> <« 54m-=> «— 75m —> “— |74m —>
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75 keV 3.6 MeV 90 MeV 220 MeV 570 MeV 2000 MeV




Involvement of IRFU and IN2P3 in ESS

: ;,g«
France is « financing »

~8% of the project

CEA contribution of the
Order of ~90M€

Optimus

352.21 MHz 704.42 MHz
«<24m=> €«<45m=> €«36m=> € 40m> <« 54m-=> «— 75m —> “— |74m —>

560 .55 .CID:
; : - 59 €250 - I (-

3.6 MeV 90 MeV 220 MeV 570 MeV 2000 MeV







Participation in the construction of Q
—— accelerators in Japan i
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BEAM SOLENOID  RF CAVITY(175 MHz)
EXTRACTION LEBT ————— RFQ —————— MEI!T

IFMIF: 2 ACCELERATORS, EACH ACCELERATING 125 mA CW DEUTERON BEAM TO 40 MeV

0 10 20 30
100 keV

ION
SOURCE
BEAM ‘ | ‘
EXTRACTION LEBT — _ RFQ — _ MEBT. SC-HWR LINAC HEBT ——

EVEDA: 1 ACCELERATOR ACCELERATING 125 mA CW DEUTERON BEAM TO 9 MeV

T T T T T S S SO S

BEAM DUMP

10 30

QUADRUPOLE
SC-HWR LINAC HEB‘I;

—T T T

'ODECAPOLE OCTUPOLE

| Li TARGET

40 50 70

IFMIF-EVEDA
Prototype Accelerator

Accelerator Test Cell

10 MW beam heat removal
ith high speed liquid Li flow ®lrrad. Volume > 0.5L

for 104 n/(s-cm?), (20 dpalyear)
®Temp.: 250<T<1000°C
\a heufrons

Deuteron accelerators:
40 MeV 250 mA (

Q] QIYIE]I flow

Xy

exchange

source

Involvement of CEA Saclay in IFMIF-EVEDA p

Systefitdroup




Projet IFMIF :
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World record for the deuterons injector
140 mA at 100 keV (14 kW)




<>

Projet Saraf:
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I would like to wish you an
exciting and fruitful meeting









