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LINAC4 STATUS

Alessandra M. Lombardi
for the LINAC4 team

In its June 2007 session the CERN Council has approved the White Paper "Scientific
Activities and Budget Estimates for 2007 and Provisional Projections for the Years 2008-
2010 and Perspectives for Long-Term", which includes construction of a 160 MeV H- linear
accelerator called LINAC4.

=

. Motivation and goals

2. Status of Linac4 2 years after official start of the project
(1.1.2008)

3. Milestones and masterplan
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Linac4 (2008-201x)

Beam at 160 MeV in 2013; connection to PSB in 2014-15

lon species Charge exchange injection

S B O T injection, allows sigle batch transfer PSB-PS

Bunch frequency 352.2 MHz LEP klystrons

Max. repetition rate 1.1 (2) Hz Ready for LP-SPL operation : can work as
injector to a low duty (0.2%) high energy

Beam pulse duration 0.4 (1.0) ms linac without any modification.

Chopping factor(beam o) s Lmithe long. losses at FBS injecton . Beam

Source current 80 mA

Linac current 64 mA Losses at low energy

Average current during beam pulse 40 mA After chopping

Beam power 2.8 kW For PSB operation

Particles / pulse 1.0 104

Transverse emittance (source) 0.25 mm mrad

Transverse emittance (linac) 0.4 mm mrad Half the emittance of Linac2

Maximum localised losses 1W/m at 6% beam dc  L0ss control/shielding for HP-SPL operation 4


Input emitt same as linac2, output is half because linac2 is working beyond its design limit


pgrade with a look to the future
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Door open to the future in terns of layout on the CERN site and RP


Location
upgrad

==y

bt ~
e/l AN
s ,f . R
Y 7
21 ¥

?,7:""7; Zones d'implantation
b 272227 des batiments SPL

iz Zone d'extension
) EURISOL

'VUE EN PLAN - 1/2

Note: Refouvez les references des batiments SPL
sur le plan infitule "SPL PROJECT"

A
I Acces personnel |

A. Lombardi - LINAC4 Status - SLHCPP 4 Feb 2010

&

is

\ Acces materiel

| Linac &



Linac4 Building

Equipment
building

Linac4 tunnel

A Low- Ltinac4f-Li||1_ac2
ccess ransfer line
= energy
building injector

Vertical step (2.5 m) for
compatibility with SPL
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Equipment building on the surface to reduce the cost


Civil engineering

October 2008 |; May 2009

*Building delivery
end 2010

*Infrastructure delivery
end 2011

June 2009

) gw_
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December 2009




I avout of structures

Transfert Line

Transfer line to PSB
160 MeV

Pims

100 MeV  LINAG 4

JP.Carso le 16.10, 2008
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Linac4 Layout

19 klystrons

Ton current: 40 mA (avg.
in pulse), 65 mA (bunch)

0.1% phase 1 (Linac4)
3-4% phase 2 (SPL)
(design for losses :

45keV 3MeV 3MeV 50MeV 102MeV 160MeV
l l
H- | RFQ CHOPPER DTL | CCDTL | PIMS
RF Radio Chopper Drift Tube | Cell-Coupled Pi-Mode
volume | Frequency Linac Drift Tube Structure
source | Quadrupole | 352 MHz Linac
(DESY) | 352 MHz 3.6 m 352 MHz 352 MHz 352 MHz
45kvVv |3 m 11 EMquad | 18.7 m 25 m 22 m
1.9m 1 Klystron | 3 cavities |3 tanks 21 tanks 12 tanks
LEBT 0.6 MW 3 klystrons |7 klystrons 8 klystrons
4 MW 6.5 MW ~12 MW
111 PMQuad |21 EMQuads 12 EMQuads
T inac4: .
88Tn(il Linac Beam Duty cycle: 4 different structures,

(RFQ, DTL, CCDTL, PIMS)

6%)
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15t negative ion beam — July 2, 2009
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LINAC4 RF ION SOURCE

6 mA of negative ions
measured at the Farada
cup

Saning
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1. Orange=light from RF plasma

2. Blue= Faraday Cup Signal (into 50 Ohms).
(1mA per division)

Grey= Faraday Cup Signal without suppression.

3. Purple= Current exiting source (1A/V).

4. Green=RF reflected power.
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Source-progress
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Intensity vs. RF power Intensity vs. extraction voltage
Today Goal
-35 kV beam 45 kV

-30 mA (peak) 80 mA
-20 mA stable 0.25 mm mrad
and reproducible.

Emittance measurements have 13
started




Two mayor poles of the first —— ]
session have been machined at D -
“semi-finishing stage”

‘Brazing is expected for february.
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Testing the low energy part
(0-3 MeV)

Goals :

io\‘;rce v Validate by 2011
S *Source and LEBT design
'RFQ design

Chopper 'Chopping and matching

Diagnostic Ultimate goal is to

demonstrate
70 mA H-

400 ps

I 1Hz

4 3 Mev

0.4 mm mrad
0.15 deg KeV

Chopped and matched
to the DTL

Lombardi -
SLHCPP 4
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sAssembled
Vacuum tested
*Ready for beam

since 2008
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Hale Feschenko
TRA PU man.
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1300mm

slit

End of
structure or
matching
section

RFQ matching section (before slit)

Ld=50 . . . .
o Integration is finished
Jallal_ LQ=150mm
d ‘ ¢ @=66mm
‘ ‘Hardware is being

built or procured

*Halo monitor ready
and tested




Acceleration 3-160 MeV

DTL, 3 - 50 MeV

Prototype tested at 7.5%
dc, almost full power.
Costruction starts in
2010
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Two prototypes built

and tested
Construction started in
2009.

S

e

PIMS, 100 - 160 MeV

S r i

7-cell cavities in p-
mode (12 cavities)

Prototype in
construction
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.forget me not.....

...............................................

650 V

Chopper driver pulse,
fulfills the specs for

o~ amplitude, rise and
352 MHz Klystron pulsed mode fall time.

test set-up : 1.3 MW achieved.

A. Lombardi — LINAC4 Status - SLHCPP 4 Feb 2010 19



Milestones

2011 : results from 3 MeV test stand

2012 : installation in the tunnel

2013 : beam at 160 MeV on the straight dump

2014 : continue commissioning / reliability tests

2014 Shutdown : connection to PBS, modification of PBS
injection

2015 : CERN accelerator operates with Linac4
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Present Master Plan, approved in April 2009

Linac4 schedule

TaskName 2008 2009 2010 2011 2012 2013 2014
ai[Q2[a3[a4|at[q2[a3[a4[ a1 [@2[a3 |4 [Q1]@2[Q3[ Q4 [Q1 [02] a3 [04[Qi[02[03] 04 [Q1[@2
1 | Linac4 project start o1/01 -
2 |Linac systems — . . m— . : . m— )
3 Source and LEBT construction, test :
4 Drawings, material procurement \\
5 RFQ construction and commissioning P N - 1. ConStrUCtlon
6 Accelerating structures construction .~
7 Klystron prototypying : —
8 | Klystrons production
9 | Transfer line construction and installation
10| Magnets construction L. - - . A : : : -
I Power convertersconstruction /

12 | Building and infrastructure
13 Building design and construction
14| Infrastructure installation

15 | PS Booster systems H
116 | PSB injection elements construction : e 2 LInaC
117 | Installation and commissioning — » |nSta”at|On,
18| Test stand operation (3 + 10 MeV) i ‘ T~ / . .
19| Cavities testing, conditioning B ] \ / Comm|SS|0n|ng

20 Cabling, waveguidesinstallation |
21 Accelerator installation ! 1 : f
22 Klystrons, modulatorsinstallation : E 3 .

23 Hardware tests | .
|24 | Front-end commissioning ConneCthn
25 | Linac accelerator commissioning \

126 | Transfer line commissioning \\ and PSB
27| PSB modifications ' commissio

28 PSB commissioning with Linac4 .
| 29 | PSB beam ready for PS ni ng

MILESTONE: Linac4 ready for
connectionto PSB, end 2013 21




Summary

o Linac4 first two years —highlights

o Civil engineering started

o Source is being commissioned
o RFQ is being machined
O

Prototyping started on all accelerating structures/critical
components.

o Big contracts are (about to) be placed

o Linac4 next 3 years

o At the moment it seems feasible to respect the
masterplan approved in April 2009 and produce a 160
MeV beam on the dump by winter 2013
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