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DELIVRABLES

SARAF Top Level Requirements : - Beam Losses:
- Beam: « <150 nA/m @ <5 MeV,
«  Deuterons/protons, e <40nA/m @ <10 MeV,
« pulsed/cw, « <5nA/m @ <20 MeV,
e 0.04-5mA, « <1nA/m @ <40 MeV.
«  2.6-40 MeV (protons 1.3-35 MeV). - 6000 h/yr, 90% availlability.
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MAJOR COMPONENTS
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C2A  SARAF-LINAC PROJECT SCHEDULE o o

2015 | 16

Studies to tests @Sacla Detailled studies
MEBT

CM1
CM2-4

Installation to commissioning @Soreq
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FROM RESEARCH TO INDUSTRY

SARAF-LINAC POSTER

The SARAF-LINAC Project

You are welcomed = sk s

C. Madec, h

M. Michel, P Tou

e [ ] . Ca d
ABSTRACT INTRODUCTION
SNRC and CEA collaborate to the upgrade of the ||| The French CEASARAF-LINAC praject is integraled in the Israelian SNRC SARAF-Phase 2
SARAF accelerator to 5 mA CW 40 MeV deuteron and praject. The < 8 year project can be simplified in 3 overlapping phases:

prolon beams (Phase 2). GEA Is in charge of the ||| * =3 ¥ears of delailed design, including protolyping,
design, construction and commissioning of (e ||| © ™% ¥#rs of consiruction, assembly and tesi at Saciay,

" . + ~2 years of installation and commissioning at Soreq
superconducting linac (SARAF-LINAC Project). This | | b, inq the first years. three Design Reviews took place at Saclay:
paper presents to the accelerator community the ||| . ogtober 2015: PDR for major components with prototypes.
status at August 2016 of the SARAF-LINAC Project. « January 2016 PDR for system.

in front of the
SARAF-LINAC posters

HEBT
+ Largets

| Buncing | cacling water caaling helium

—— SNRG contribution

" [Series (constructiondtests)

CEA cantribution

SYSTEM

Modified wersion of SNRC's 4-rod RFQ will be used {now v1). The impact on beam losses has been compared with = h
Tormer proposed 4-vane RFQ. > The beam losses are higher, bul a new 4-rod RFQ {v2) design is in preparation,

ne RFQ )
— ol RFa b

Residual gas pressura has been calculated in MEBT and SCL

The exhauslive list of diagnostics which could be used on SARAF with minimum P has been

. H . {mostly adapted from SPIRALZ [4]). Beam current monilors will be placed at MEBT extremities and SCL end. 8P | EE e
M O P R LO 7 5 I S g e n e ra e s C r | pt | O n il be piaced in some MEBT quaduupoles and upsiream each SC solencid, 2 dagnosiics boxes DB areplannsdin oy Sat e o

MEBT and 4 downstream sach crypmodules. The diagnostics detailed requirements are now defined by beam
dynamics and thair Preliminary Design Review is foreseen for the end for 2016,

DB1

'".
£

MOPRLO50 About MEBT rebuncher

Major elements: Those needing a prototype with CDR in June 2016
MEBT REBUNCHER SC HWR Cavities

The MEBT cantains 3 rebunchers operating at 176
MHz. Ameng many possibilities, we adopted a split
spoke geametry. 5 =

Requirement/Re: uire?ne¢r.
6.5 Mvim and 7.5 MVim =

105 KV /120 kW ow.
The maximal power deliverac by Tt

SC Magnets
The 5C magnet design is almast complatad.
Beam dynamics required ta operate at 2.9 T.mZ
and the magnet is designed to work at 3.5 T.m?,
The fringe field on cavity is
kept below 20 mT. The
steering colls designed lo
aperale 1o 8 mT.m are naw
placed between the fringe
field compensation solenaid:
The component can be
completely disassembled if
necessary.

12 low-beta {0.081) and
14 high-beta (0.181] HWR
cavities will be used,

Their maximal accelerating field 9
are respactively

MOPRC025 s
30% on surface resistance . § = the RF eouplers 1o the beam
. . 20% on thermal conductance 3 would be 4.8 KW and 11.4 ki,
About SC HWR cavities i
MOPRCO26 —

exhibits their details.

Conclusion
The SARAF-LINAG project has just
completed the first parl of the
detailed design phase leading to the
CDR at its major companents. In the
sacond part of this phase (leading to
end of 2017), the major component
prototypes will be constructed and
tested. and the cryomodule design
completed.

See MOPRC025-026

Top plate deformatiol
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Cryomodule

The cryomodule COR is planned at end of 2017. However, their intemal interfaces with the
major alements are now set as a specification for the cryomodules.

Titanium frame supporting the cavities strain is placed over the beam line in order to facilitate
the assembly of the cryomadule {in vellow on next figure). Indeed. the cavities strain will be
assembled with specific tools inside the clean reom. and then integrated to the support frame
outside the clean room.

I H 1 AO4 A b o u t 4 - ro d R F Q Mechanical simulations of the tap plate were performed in order ta estimate the deformatiang i

and to optimize the positions, types and numbers of strengthening bars. These simulations
ware accomplished with a simplified model of the top plata with the finita-alement software
Cast3M as shown on the next figure.




