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- The EURISOL & XADS European projects

Buropean Commission Contract n°® FI WW:

x To be pursued Withln FP6 with a 4—year “EUROTRANS” IP project (2004-2008)
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- Proton beam main specifications

/ EURISOL & XADS driver accelerators are
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_ Proton beam time structure

XADS beam time structure during normal operation
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- Superconducting LINAC Vs Cyclotron

e
Superconductin linag: , Cyclotron:
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General layout of a SC high power proton LINAC
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24 Layout of the EURISOL proton linac
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The low-energy section (the injector)

/- High-intensity proton injectors are quite straightforward: ECR source + RFQ \

TRASCO project in Italy (INFN):
30 mA CW, 5 MeV, 352 MHz

P — -

| LEDA project at Los Alamos:
100 mA CW, 6.7 MeV, 350 MHz
in full operation (now stopped)

source in operation, RFQ under fabrication

-

IPHI project in France (CEA / CNRS):
100 mA CW, 3 MeV, 352 MHz

w1

source in operation, RFQ under fabrication

"4 |
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The high-energy section (1)

b

High performance (high gradients, high efficiency, security, reliability...)
“Well-established” solution (TTF, SNS...)

Comfortable margins can be chosen on critical values to ensure a design as robust as
possible: it consists in limiting, in a reasonable way, the minimum beam apertures, the fields
in the cavities, the phase advances along the linac, the sensibility to beam mismatch, or the
possibility of halo creation.
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General agreement for using SC multi-cell elliptical cavities @700 MHz:
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The high-energy section (2)

/ Active R&D and p

Test results @2K of 5-cell 5=0.5 prototypes

n - =
rototyping are going on successfully
at CEA Saclay, CNRS /IPN Orsay & INFN Milano
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_ The intermediate section

Two concepts have been retained:

1. Extend the injector philosophy towards high energies using
DTL-type structures

2. Extend the high-energy SC linac philosophy towards low energies using
low-beta superconducting resonators

The SC cayvities solution as compared to a room-temperature DTL soilition

l - Roughly same length & construction cost 2
- Excellent “RF to beam” efficiency

=> Significant operation cost savings (7 MW AC, i.e. 2M#€/year for EURISOL)

- Very large beam aperture => High safety (less structure activation)

-4 Independant RF structures => High flexibility (power adjustments, heavy-ion acceleration)

=> High reliability (low power RF components, fault tolerance capability)

Poor real estate gradient at very low energies (< 20 MeV) /
10
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_ The EURISOL intermediate section
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\ EURISOL intermediate section (INFN Legnaro, CNRS / IPN Orsay)
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352 MHz prototyping for the




The XADS intermediate section
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Test result on a spoke cavity (IPN Orsay)
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— The XADS reliability analysis

—_— Lz

~ FP5|

CONTRACT N°: FIKW-CT-2001-00179
ISSUE CERTIFICATE

PDS-XADS

Preliminary Design Studies of an Experimental £ A ]
Accelerator-Driven System ] 101 lty anaIYSIS

Workpackage N° 3 performed within the XADS pret
\

Identification: N° DEL/03/057 Revision: 0 R 4
- The cyclotron option for PDS-XADS does not seem
Potential for Reliability Improvement 1 1 "
e to offer a sufficient perspective of reaching the
of Linac and Cyclotron Accelerators requested rehablllty level ,P'

Dissemination level: RE

Issued by: INEN - No showstopper to reach high availability & high

Reference: INFN/TC_03/9 (July, 23, 2003)

Status: Final reliability with the XADS reference linac if
su%ﬁi‘:?ﬂ‘o.'c_;umenl ide_ntiﬁ_e_s the su!lablel design strategies that have been fo!luwefl in order to meet the Over-desig n & redundancv are used
reliability and availability specifications for the XADS accelerator outlined in Deliverable 1. The

document describes also how these strategies can be applied in the different components of the
XADS accelerator design, and how design iterations can lead to reliability improvements. The
Failure Mode and Effect Analysis (FMEA) methodology has been used on the suggested design for

:éﬂ{f,::g:%ﬁ:;;:ﬂ:ﬁ critical areas. Finally, a first rough cost estimation of the XADS : b’ Fault tOlerance has been identiﬁed aS a key
element in order to guarantee reliability by design and

e S — S o operation (as an example, several tens of RF failure
230712003 INFN CNRS Framatome ANP SAS foreseen er ear )
\ \ are ..
W | . el | pery
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The XADS accelerator, optimized for reliability

P

Linac Front End
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- Fault tolerance calculations for XADS (1)

Cavity #n is faulty

Cavities #n-2, #n-1, #n+1, #n+2 are retuned to recover the nominal beam energy & phase at point M

/Fault tolerance = abilMose a cavity or a Q-pole on linewitheut loosing the beam \

LI TR N TR R NG
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Fault tolerance calculations for XADS (2)

beam c

[o The conclusion of the s y,

that in every case, with an appr

ergy e

148 EL0.65 | Nom

each cavity failure

transmis ce gr 1t
recomm vhol d
Yk
e An ad
Eacg 0
# n
faulty s
cavity +
0 -
1 SP0.15 | N
2 SP 0.1! N
& SP 0.1! N + 56
4 SP 0.1! Not +35%
19 P 0.15 | Not +48 % a2
20 5P 0.15 | Noi +58% =,
35 5P 0.15 | No \V/m | +27 e
36 SP0.15 | Nol /Im* e
37 SP0.35 | Nol /Im* +34 +
38 SP0.35 | Nol MV/m +26 % 2+2
39 SP0.35 | Nol 6 MV/m* +35% 4
61 SP 0.35 | Nomin; +25 % 31 MV/m +26 % 2
62 SP 0.35 | Nominal 31 MV/m +28 % +2
63 SP0.35 | Nominal 2+
94 SP0.35 | Nominal | +6 % % 4+
95 SP 0.35 | Nominal +7% 4+
6 SP 0.35 | Nominal +5% 4+
7 EL 0.47 | Nominal +6% 0% +27 % 4+2
98 “EL 0.47 | Nominal +6% 0% 3+2 62 mT +31% 4+2
09 EL 0.47 | Nominal +6% 0% 3+3 +20% 60 mT +28% 4+2
0.47 | Nominal +6% 0% 3+2 +20 % 60 mT +29 % 2+2
ominal +6% | 0% 2+4 +20% 60 mT +26 % 4+2
i +6% 0% 3+3 +19% 60 mT +28% 4+2
0% 248 +18% 59 mT +27% 4+2
2.5 A 21 0/ £1 T 20 O A2
= Sample of the retuning values for

0.%
so

t30‘£ e

n not"

\'

Simulation in the case where spoke
cavity #4 is lost (5.5 MeV), and
proper retuning is performed

s
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i R&D for the FP6 (2004-2008)

A

° Prototvping for the

- Constructs
Ofa 'l(‘l (‘vr[

EUR IS(-)L linacs, with assessed reliability and costing

J-L. BIARROTTE, XXII Int. LINAC Conf., Liibeck, Germany, August 17th, 2004.



Acknowledgements...

&

..to all thie colleagues havmg actively participatedit

Eric Bﬁron JEan-1couirs ‘omroJo’ Michele Comunian, frm r‘omeLJJ
Rolan | GalElyisiomas Junmwm, Jean-Mi cheJ L ~ngJ~J VIgYTe-HElen

;lurrw @Iy, Anarea Pisent, 'rJerJr] Saifa, Andre Tkalgsenko, Allse
Angele PQJO” Alrelia Glivier, y CalionEaganiIDIELET .mﬁu De Bruyn, Di

fﬂr- 1

LLuc
Mart \GVEIVIICH omg, B emrlrrl r\lme, ”o ualafBuperrier, Huimin Gassot, Alban Mosni r,
Jean VerViEls VI Paul Berkvens, Pec Iro \/az Peter Kusehus; Plerre

Bigallet nrJ neauyx, Daniele Sertore, Guillaume Devanz, Evgeny Zaplatin, Robin
| nrrl P mo;nuJ[ Benoit Giraud, Jean Lesrel, Hervé Saugnac Nicolas Pichoff; HJag_ff

“erdinand, G
: - Yves Beauvais, Roberto Paulon, Pascal Debu, Marcel Lieuvin, Bernard Visentin...

.. and to all I might have forgotten...

irk
owief ~Hamid r\ FARGErr@nIm, H oerr orIJeg rJO st
UCIaNENEHgazZIg UCTANONE JJF Luigr Mansani, iarco | JrlooJ tano

d’Hondt, Piéjds fd, RUITPires, merlr Bernaudin, Senas erge P:I anque,
Ulrich RatZije IC ugon, Laura Monaco, Yves.Jengen;zRPatric ? nlque

o

J-L. BIARROTTE, XXII Int. LINAC Conf., Liibeck, Germany, August 17th, 2004.



