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0.75 MeV/n

ECR Source
Deuterons [

{ RFQ 88 iz (WA-1/3) |

~

\

QWR 88 MHz (beta=0.07)

ECR Source
Heavy lons

| max = 1 mA

Heavy lons
Experimental Area

QWR 88 MHz (beta=0.12) —l Beam Stop]

.

ﬁggws?;;f;E]z { RFQ 88 MHz (a/A=1/6) }

(optional upgrade)

SpiralZ.

driver accelerator

d*: 20 MeV/n
HI: 14.5 MeV/n

/
* Radioactive lons

Production Area
| max = 5 mA j

Energy and intensity D* (1.5 -40 MeV), lhax=5mMA
requirements H+ (33 MeV) |2 =2mMA
H2+(1.5 - 40 MeV) Imax=2mA
Heavy lons (2 - 14.5 MeV/A), bunched lhax=1mA
Heavy lons (0.75 - 14.5 MeV/A) unbunched
Injector D*: ECR ion source 0.5-5 mA
Heavy lons: typ. Phoenix V2 (reference 0%%) 1mA
Slow Chopper >200ps. <100 Hz
RFQ (1/1, 1/2, 1/3) 113 kV, 160kW
4 MEBT Bunchers 165 kV, 8 kW
SC Linac 12 QWR beta 0.07 (12 cryomodules) E,.."™=6.5 MV/m
14 (+ 2) QWR beta 0.12 (7 (+1) cryomodules) «
Room Temperature Q-poles
HEBT lines 3: Heavy lons, Beam Stop. RIB production
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! | max = 1 mA

ECR Soul
Deuteral

ECR Soy <
' Heavy | "N
‘ ECR 4P
Heawy 9
| %
>
5
)
» QWR (beta=0.12
Ener Ml |CNRS-IPN
requi ¥ (Orsay)
Es/Eacc =4.76
Bs/Eacc = 9.35 mT/(MV/m)
Lacc = 0.41 mm = pxA
Injec
= T
QWR (beta=0.07) \m
CEA/DSM/DAPNIA
SCL (Saclay)
Es/Eacc =5
Bs/Eacc = 8.7 mT/(MV/m)
HEBT Lacc = 0.24 mm = pxA
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One cavity / cryomodule
12 units on the LINAC
1 spare cryomodule

1 spare cavity

Dimensions:
Height: ~ 3.2 m
L =610 mm

Cryom
L = 580 mm

Cryogenic pipes

Gap

Cavity + LHe tank + magnetic shield —
Helium :experimental results : 3.35Hz/mbar (calculated 3.4 Hz/mbar)

Frequency tuner
Optimized for £ 25 kHz at 4K

Power coupler
10 kW solid state amplifier

CEA-Saclay
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b

Qualification
cavity (ZANON)

Vacuum vessel

on its support

Cryomodule A

#=  Qualification cavity received on march 2007
@® Test of the cavity in July 2007
@® Tests of the cryomodule: oct. 2007 — Feb. 2008

# Two series of tests on the cryomodule:

@® 1. Cavity with =1 antenna — Oct. 2007

+ Cryogenic performances

* QO= f(Eacc) curve: validation of the clean
assembling procedure

% Cavity frequency tuning
+ Simulation of the effects of pollution with the
diagnostic boxes

% Analysis of misalignment caused by displacements
during cooling down

+ Mechanical vibrations — optimization of the damper
of Legnaro type

@® 2. Dismounting and remounting of the cryomodule
with the power coupler

@® 3. Cavity with power coupler — Feb. 2008

' RF power tests of the cryomodule in the accelerator
configuration

CEA-Saclay
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Qualification
cavity (ZANON)

‘1 ﬂ I‘ R, ".}"""__;_I-:u_n-sh;_n‘___._-
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T '.
Vacuum vessel " :' 20/03/2007

on its support { (1 \ [

'|
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Spiral2. a7t - Cryomodule A

Serial cryomodules: Ongoing call for tender, cavities order ~ September 2007

CEA-Sacl Order of the cryostats ~ End 2007
-oaciay Test of the last cryomodule at Saclay ~ End 2010

Infrastructure needed at Saclay for the cryomodules A:
1. A new large clean room for the assembling of the cavity in the vacuum tank

2. RF jpower test bench at 88MHz — ready: end of Sept. 2007

Vertical tests of all the cavities +

The vacuum vessel has to be placed RF power tests of all cryomodules

inside the clean room to mount the

cavity and to close its volume in clean Dewar continuously filled Vertical cryostat
conditions by a helium liquefier for cavity tests

=> A large clean rogm is needed

10kW RF
The clean room should be ready at the amplifier Cryomodule with the

end of Nov. 2008 cryogenic valve box
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Cryomodule B — 3=0.12

2 qualification QWR manufactured by ACCEL IPN - Orsay

One tested in vertical cryostat.

#  Modification with the prototype cavity
@ Helium tank made from Titanium

@® Connection between the tank and the cavity at level of the beam tube and
the cavity donut. (improve stability versus bath pressure fluctuations).

@® Modification of the electric field area to reduce the low level multipacting
barrier (30-80 kVV/m) seen on the first prototype.
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Spiral2. g7t Qualification QWR B Tests

IPN - Orsay

# Low level MP barrier (30-80 kV/m) is still present
# Depend strongly on the surface quality (adsorbed gas...under study).

Pressure sensibility about 6 Hz/mbar better than the 18 Hz/mbar for
the prototype

# Quench associated with temperature increase in the bottom of the
cavity (under study)

Microphonics

Spectre microphoniz bruit defond Specre 2froid [ CRM] exdtaion pisza

Without excitation in CV With excitation in CV
Mechanical excitation amplitude not measured

R. Ferdinand — PAC 2007 — STATUS SPIRAL2 SC LINAC Page 8




Cold tuning system

No deformation process (too small effects) IPN - Orsay

Insertion of a plunger on the top

43 4

D-D

Helium tank volume
filled with LHe

moved inside the magnetic volume of
the cavity
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Spiral2. ¥ Cold tuning system results

Hystérésis du systéme

# Plunger effect 08560000 5 ; E 5 5 —
tested @ 4.6 MV/m I .
and 6.8 MV/m e e . e
. i i i i ; i i
# No noticeable effect . ow g
on RF RS i i i i i e ——
characteristics j j i g | j j
o L e e i S i s Resmssasl et
= Sensitivity !
measurecl tD ~1 1 E 33556000 _1, ______________ i _______ b ,_, _______________ _______________
KHz/mm ( $30 mm . ; ' ' ' '
teSt plunger)' 86555000 4 -------------- f --------------------------------------------------------------------------------------------
. ; 830 Hz <=> D 75mm
®= Final system +4 B
kHZ_ 88554000 ; . ; ; i
100000 110000 120000 130000 140000 150000 160000 170000 1800
Consigne moteur
. Cavity errors adjusted with plunger length and diameter
# 830 Hz measured hysteresis expected to decrease on the final
mechanism (at present being manufactured) IPN - Orsay
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Cryomodule B ass
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Spiral2. . # ¥ first QWRs tests

1.E+10 © Prototype QWR A (beta 0.07)
4 Prototype QWR B (beta 0.12)
“AA; A A A Qualifying QWR B (beta 0.12)
A =8=SPIRAL 2 Operating Range
M. > A perating Rang

1 L A —10W QWR B
0. lo R A ) /
oo L 2
i Py A % /

(b o ° /
o O ¢ A
g 1.E+09 —m _._o_%&

© o

0 @ OQ'_';
1.E+08 ,/
0 2 4 6 8 10 12
E.cc (MV/m)
Es/Eacc <5
Bs/Eacc < 10 mT/MV/m
Lacc = pxA
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= Provide up to

CENN

Sl

=

'-Cﬁi.-‘;_:’ﬁ

o
i

12kW A
. L
#= Disc shape %ij% i
window i
. . Erﬁ: y n,; "ﬂw! :'n»-
® Fixed coaxial TR
antenna

® Fixed coupling
# Deposits 1W on
cavities bottom

# 2 couplers tested &
up to 40kW S
(head to head)

# Testbenchin a
new clean room

# Call for tender
about to started

(33 units) Prototype coupler

with disc window

Standing wave test bench in clean room
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piral2.

Mo de la tache 2006 | 2007 [ 2008 | 2009 [ 2010 [2011 |20
T11T2 (T3 [T4 [T1 (T2 [T3 [T4 [T1 T2 [T3 [T4 |T1 (T2 [T3 [T4 [T1 (T2 T3 [T4 |T1 [T2 T3 [T4 | T

SPIRALZ baseline reference . IDTI11

Building construciton permit ‘ 09/03

Buildings construction contracts

. 28109

Accelerator building availability ‘ 2211
Injector test at Saclay ‘ 20/11
Injector delivery at GAMNIL : ‘ 0212
Miobium contract 02/10 ;. 1512 !
Qualifying cryomodule & assembly start 03/01 ; 0 15/06 '
| Qualifying cryomodule B assembly start 03/01 ; ‘? 15/06
QWR A serie contract ’ 'DZIE}B
QWR B serie contract 01112 ‘,’ 15/02

| RF couplers serie contract ; ‘ 21105

| Driver accelerator test, first beam

’ c-'mije

Some critical operations :
+ Buildings, authorizations, decisions: 2007-2008
* Injector: preliminary tests at Saclay : 2009-2010

+ Cryomodules A and B: tests of 12+14 cavities. Assembly of 12+7 cryomodules, RF
power tests, He liquefier, He distribution: 2007-2010. Site Installation: 2010 -2011

+ Beam tests: end 2011
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Thank you for your attention
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