PP~

2005 HIPPI Activities

Maurizio Vretenar, CERN

HIPPI Structure

2005 Highlights

ESAC Report

Planning and deliverables
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HIPPI: High Intensity Pulsed H?P_’
Proton Injectors mr

Main objective:

Research and development of the technology for high intensity
pulsed proton linear accelerators up to an energy of 200 MeV.

Applications of the HIPPI results:
Upgrade of the linac injectors for GSI, CERN and RAL.

9 participating laboratories:
RAL, CEA, CERN, FZJ, GSI, IAP-FU, INFN-MI, LPSC, IPNO

Expected budget:
14.7 M€ (FC-equivalent), EU contribution 3.6 M€
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Hot topics for HIPPI R&D HiPP;~

¢ High shunt impedance normal conducting cavities
m Focusing elements integrated/separated in the structure

¢ Low beta superconducting cavities
m Pulsed operation

¢ Lossless injection in aring
m Fast chopping

¢ Control of the halo
m Beam dynamics code development
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PPl Structure

HIPPI Joint Research Activity

Following Phase

Work Packege 2

Drift Tube Linac

Models for RF properties,
drift tubes, alignment

H-mode Linac

Prototype for power tests,
beam dynamics analysis

A 4

Side Coupled
Linac

A 4

Model for RF properties

Comparative
assessment of

NC structures

\ 4

Cell Coupled DT
Linac

Prototype for power tests

v

Comparison
NC / SC

Work Package 3

Elliptical Cavities

\ 4

Prototypes for pulsed power
test

I

Spoke Cavities

A 4

Prototypes for power test

Comparative
assessment of

SC structures

Design of the

CH Resonator

4

Tuning system construction
and test

Work Package 4

Chopper A

Prototype, hardware test

\ 4

CERN Injector

Design of the

\ 4

v

Chopper Line

A\ 4

Assembling, testing with
beam

Comparative
assessment of

Chopper B

Prototype, hardware test

chopper and
chopper line

performance

GSI Injector

Design of the

A 4

Work Package 5

Beam
experiments

\

Experiments at CERN (3 MeV)

and GSI (UNILAC)

i

Diagnostics

A 4

Prototypes

Code
development

4

Preparation of codes and
specific routines

Comparative
assessment of
beam optics
layouts,
simulations,

experiments

Code
benchmarking

Comparison of beam
dynamics codes

4

T

RAL Injector
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HIPPI Management HiPP~

From 1st July, 2005:

Coordinator: M. Vretenar replaced R. Garoby
Deputy Coordinator: A. Lombardi replaced M. Vretenar

WP Coordinators:
WP2: J.M. De Conto (IN2P3)
WP3: S. Chel (CEA)
WP4: A. Lombardi (CERN, confirmed)
WP5: I. Hofmann (6ST)

Reason for change purely CERN-related (R. Garoby took charge of the AB-
BDI Group at CERN, and was forced to reduce his other activities).
Continuity in the HIPPT Management, coordinator and deputy from
CERN - allows sharing of tasks and more effective work.
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HIPPI in 2005 HiPP~

- Critical year: highest number of milestones in the entire project !

18+
164 Milestones Deliverables  Total
n 2004 1 0 1
2005 16 1 17
12+ 2006 4 8 12
10 : 2007 5 9 14
M Deliverables 2008 1 13 14
81 @ Milestones
58
6 -
4+
2 -
0 |
2004 2005 2006 2007 2008

- Constant exchange of information, more integration inside work
packages and between work packages (see ESAC report).

- Internal and External (collaboration) meetings with good attendance
and good quality of presentations.
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2005 Meetings

Jan. Feb. |March | April May | June | July | Aug. | Sept. | Oct. | Nov. Dec.
CARE & HIPPI
. 5 5&6
CSC meetings | cern \ Paris
Workshop WP2 // CZEglfN \
Workshop WP3 ( I%\ISFﬁ-ll\ji )
13 &14
Workshop WP4 \ /
\ RAL = \
14 & 15
Workshop WP5 / \
RAL
HIPPI yearly meeting ( ZSRA‘E’O \)
. No 1 T 2325 )
CARE yearly meetin
yearly 9 CERN
Other workshops
High Power SC Linac ZIEN_AZLS
Other collaborations
27 & 28 17 -18
IPHI-SPL CERN IPNO
17-19 10-13
Russia (ISTC) ;?J;slig CERN CERN
(DTL) (CCDTL)
Miscellaneous
INTC 1C?E-R1l\‘ll
PACO5 16-20
— Knoxville
ICIS05 ]E:Zaglr?
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Dissemination & Recruitment H|PP| g

- Publications of 26 HIPPI papers January-November 2005:
11 Conference papers, 7 CARE Notes, 8 HIPPI Documents
(average of 2.4 per month).

- Recruitment: 5 new positions in 2005 (relatively long term:
3 for 3 years, 2 for 2 years), which add to the 4 positions
opened in 2004 (for 3 years).

- HIPPI is recruiting talented and motivated young people and
is training them in field of accelerators.
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Attracting a new partner H|PF’| g

- Proposition for an additional member:

INFN-Naples has experience in Side Coupled NC Structures
for medical applications. The SCL team (Prof. Vaccaro &C.) is
ready to participate to the HIPPT WP2 activity from 2006.

A common programme has been defined with the laboratories
working on this subject inside HIPPT and with the WP
Coordinator.
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2005 Annual Meeting H|PP|’

The Cosener's House
Abbey Close
Abingdon, UK
(organised by RAL)

10

43 participants from all the
participating laboratories (38 for
HIPPIOA4).

30 technical presentations
covering all aspects of HIPPI work.

25% of time devoted to questions
and discussion.

2 members of the External
Scientific Advisory Committee
(ESAC) present, a 3rd contributed
to the report.
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HIPPI 05 Programme - 1

PPy~

Wednesday 28, September, morning

18h00

Adjourn

9h00 | Welcoming address C. Prior
9h15 | Statusof HIPPI and introduction to the meeting M. Vretenar
WORK PACKAGE 4 (Chopper)
9h45 | Introduction (10'+5') A. Lombardi
10h00 | Status of the CERN chopper (25 +5') M. Paoluzzi
10h30 Coffee Break
11h00 | Status of the RAL ‘Fast-Slow’ beam chopper development programme (25’ +5') M. Clarke-Gayther
11h30 | The FETS: Front End Test Stand (15'+5') A. Letchford
11h50 | Beam dynamics studies and design options for the RAL FETS chopper line (10'+5) G. Bellodi
12h05 | Status of the CERN Chopper line (10’ +5") A. Lombardi
12h20 | Design of arebunching cavity for the RAL FETS chopper line (10') C. Plostinar
12h30 End of session
Wednesday 28, September, afternoon
WORK PACKAGE 2 (Normal Conducting RF struct.)
14h00 | Introduction (10') J.M. De Conto
14h10 | Progress on DTL design for CERN (30" +10’) F. Gerigk
14h50 | Waveguide RF coupler for NC structures (20'+10') Bernaudin /Deconto
15h20 | Preliminary DTL studies at RAL (15'+5) C. Plostinar
15h40 Coffee Break
16h10 | Status of the RT CH-DTL development and beam dynamics layout of the GSI Proton Linac | G. Clemente
16h50 | CCDTL design and prototype measurements (20" +10’) M. Pasini
17h20 | Side Coupled Linac design at CERN (15'+5') M. Pasini
17h40 | Side Coupled Linac analysis at LPSC (15'+5’) J.M. De Conto

11
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HIPPI 05 Programme - 2

PPy~

Thursday 29, September, morning

WORK PACKAGE 3 (Superconducting RF structures)

Introduction (10') S. Chel
Status report of coaxial tuner design (25'+5") P. Pierini
Status of HIPPI activities at CEA-Saclay (35'+5) G. Devanz
M easurements with the 760 MHz Triple Spoke Cavity (15’ +5’) R. Eichhorn

Coffee break
Final Mechanical Design of the 352 MHz Cavity and Options for Tuning (15'+5’) E. Zaplatine
Status of spoke cavities activities at IN2P3-IPNO (25’ +5') G. Olry
Status of the superconducting CH-Structure at IAP-FU (25’ +5’) H. Podlech
Super-conducting slot-finger structure with RF focusing (10’ +10’) Y. Senichev

End of session

Thursday 29, September, afternoon
WORK PACKAGE 5 (Beam Dynamics)

Introduction (10'+5) I. Hofmann
Development of non-intercepting longitudinal and transverse beam profile monitors (15°'+5) | P. Fork
High Intensity beam dynamicsin the slot-finger structure (15" +5') N. Vasyukhin
Status of diagnostics development at FZJ (10'+5’) R. Tolle
Progress in HIPPI code benchmarking (15’ +5’) A. Franchi

Coffee break
Status report on the beam shape and halo monitor (15" +5) M. Hori
Beam dynamicsin the Linac4 (10’ +5’) A. Lombardi
Measurements & simulations on emittance growth due to space charge along the DTL of the | L. Groening/
GSI UNILAC (20'+5") W. Bayer
Status of LORASR Code Development and Recent Benchmarking Results (20" +5’) R. Tiede
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HIPPI 05 Programme - 3 HiPP~

Friday 30, September, morning

Meeting on HIPPI administrative mattersand planning for 2006 (in parallel with ESAC deliberations)
ESAC preliminary assessment
Concluding talk

Friday 30, September, afternoon: Visit to Rutherford Laboratory

Friday morning:

- Dissemination.

- 2006 planning.

- Budget status.

- CAREO5, HIPPIO6.
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Highlights WP 2 — Normal
Conducting Structures I-||| P

Investigation and comparison of 4 different types of NC structures:
2 standard: Drift Tube Linac (DTL) and Side Coupled Linac (SCL),
2 new: Cell-Coupled DTL (CCDTL) and CH-DTL.

RF coupler for DTL
structures, developed
by CEA and LPSC for
CERN DTL prototype.
Design completed, will
be built at LPSC.

Design of SCL cells
(here thermal study
by LPSC) jointly by
LPSC and CERN.

DTL design (here 3D RF
simulation showing B-field
distribution) developed by
CERN, LPSC and CEA.
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WP2 Normal Conducting HII P

Engineering and prototyping of 2 novel accelerating structures:

CCDTL pre-prototype
finished at CERN,
ready for power tests
(left). Prototype
design finished
(right), will be built in
Russia (agreement
with ISTC).

CH-DTL design
completed (left, CH-
DTL tanks with new
end cells) and
NNNHNH NI DHHH)I)HHD—ﬁ& ComponentS for COId
model built (press-
fitted drift tubes,
right).

Concerns for WP2: delays from CERN workshops, difficulties in recruitment (LPSC).
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Highlights WP 3 - HﬂaF,l_,

Superconducting Structures

Focused on SC cavities for pulsed mode operation in the range 350-700 MHz
RF & mechanical design of elliptical (CEA) and spoke cavities (FZJ).
Mechanical behavior in pulsed mode (CEA, INFN, FZJ, IPNO,IAP-FU)
Tuner design for elliptical (INFN, CEA) and CH (IAP) cavities.

Coupler design for multigap spoke (IPNO) and elliptical (CEA) cavities.

Stiffening rings
for elliptical
cavity (CEA,
top) and for
triple-spoke
cavity (FZJ,
Tuning system bottom).

for elliptical

cavity (INFN).

Preparation of test stand in Saclay is progressing
(klystron ordered, modulator in preparation).
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Progress of the work : cavity tests

Cool-down and 1st test Cool-down and 1st test Cool-down and 1st test
sc 700 MHz spoke sc 352 MHz spoke sc CH cavity

FZ- Juelich IPN- Orsay Frankfurt University
March 2005 April 2005 July 2005

17 CARE 05, CERN, 25.11.05



WP 4 — Beam chopping I'|||3|5I

Design of fast choppers (2 ns rise and fall fime electrostatic kickers to prepare the
beam for lossless injection into a ring) with appropriate drivers, dump and beam line.

CERN chopper

assembled, Beam dynamics design
ready for (envelopes) of CERN chopper line.
testing.

RAL chopper
design. Driver

components
ordered and 3D cut of CERN dump

received, line (design finished,
redesigned. construction started).

Concerns: delays from CERN workshops, need revision to the schedule.
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WP 5 — Beam dynamics H|13P|_’

Preparation of appropriate tools for the analysis of high-intensity linear
accelerators: beam dynamics codes and detectors.

Benchmarking of 7 codes (some old, some new, some updated) started, to be
compared with measurements to be done at the UNILAC DTL linac at
GSI (March and October 06).

Progress in the understanding of beam neutralization phenomena.

Beam entrance window

Different detectors developed at
GSI, FZJ and CERN

Beam Shape and Halo Monitor CCD detector

assembled and tested at CERN :
provides high sensitivity and
dynamic range of 10° to identify
halo from main beam.
(only deliverable in 2005).
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ESAC Assessment H?Pﬁ |

2 ESAC members present at Abingdon (J. Stovall, A. Pisent), 1 contributed
via e-mail (Y. Yamazaki), ESAC report received on Nov. 16,

8 page document, quite complete analysis of all HIPPT activities, will be
annexed to the HIPPT Annual Report.

“The HIPPI activities represent the bulk of R&D activities addressing high-current linac technology under
way worldwide.”

“We find the work to be of high quality and are encouraged to see HIPPI being used as a vehicle for
recruiting new members to the fraternity of accelerator designers. It is very encouraging to see that
some of the funding has been directed towards facility improvements aimed at advancing the art.”

“The committee is pleased to observe no reluctance among the participants to collaborate with their
colleagues and in some cases to note strong inter-lab collaborations.”

WP4: noticed “stronger collaboration” from last year, still to improve collaboration with WP5.
WP2: “very pleased” for response to last year remarks on DTL, check post-couplers length and cost CCDTL.

WP3: better synthesis of activities and collaboration with WP5. “The collaboration among members of this
work package is very strong, with many examples of common design choices and common use of
existing infrastructures and instrumentation. Such continued collaboration will assure optimum use of
the high-power RF test stand presently under development.”

WP5: stress importance of dynamics for ring injection, strengthen code benchmarking and coordination for
detectors, test promising halo monitor.

General comment: define a common set of HIPPI objectives, use to compare structures across WP'’s.
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Detailed planning and progress H PP ”

Progress up to end of September

ID | Task Name Milestones Deliverables T 2004 T 2005
12|01]02] 0304 0506070809/ 10]11]12]01[02] 03]04[05]06]07[0809]10]11]

1 |WP2: NORMAL CONDUCTING STRUCTURES
[ 2] 2.1 Drift Tube Linac w
3 2.1.1 DTL design + [
4] 2.1.2 Decision on prototyping W 26/04
5 | 2.1.3 DTL coupler prototype design CEA,LPSC
' 6 | 2.1.5 DTL coupler prototype construction and testing E—
7 2.1.4 DTL beam dynamics design P —————
| 8 | 2.2H-mode Drift Tube Linac u
9| 2.2.1 RF model CHtankl RF design -
10| 2.2.2 RF cold model design & construction IAP-FU
(11 ] 2.2.3 RF model construction
[12] 2.2.4 Beam dynamics design CH tanklL
|13 | 2.2.5 CH model cavity tests Dec-05 Intermediate repor —— D
14| 2.2.6 CH-prototype design — [
15 | 2.2.7 CH-prototype construction Dec-06: Prototype ready i
|16 | 2.2.8 CH-DTL beam dynamics study Jun-05 Design report e | AP-FU
[ 17 | 2.3 Side Coupled Linac [
18| 2.3.1 RF model RF design LPSC,CERN
19 | 2.3.2 RF model mechanical design
20 | 2.3.3 RF model construction and testing [ ]
21 ] 2.4 Cell Coupled Drift Tube Linac »
[ 22] 2.4.1 Pre-prototype construction Jun-05 Intermediate repor CERN
| 23] 2.4.2 Pre-prototype high-power RF tests _— CE
24 | 2.4.3 Contribution to ISTC prototype construction Jun-06 Prototype ready e CERN
|25 | 2.4.4 Revision of design after prototype testing Dec-06: Design report =
| 26 |WP3: SUPERCONDUCTING STRUCTURES =
| 27| 3.1ELLIPTICAL CAVITIES w
|28 | 3.1.1 Cavity A vertical tests | | NFN-M1,CEA
29| 3.1.2 Tuner design e im—)
|30 | 3.1.3 Integration of piezo design — e R
|31 | 3.1.4 Tuner construction and testing Dec-05 Intermediate repor
[32] 3.1.5 Design cavity B _iCE
| 33| 3.1.6 Construction cavity B Jun-06: cavity B ready
34 | 3.1.7 Power coupler design & engineering — O
| 35 | 3.1.9 RF coupler construction
36 | 3.1.8 RF source order & preparation e
|37 | 3.1.10 Modulator preparation for 700 MHz test stand S
38| 3.2 SPOKE CAVITIES =
|39 | 3.2.1 Test stand preparation at FZJ
| 40 | 3.2.2 Evaluation of 760 MHz resonator in vertical cry Mar-05 Intermediate repor _—- FZJ
a1 | 3.2.3 Evaluation of 352 MHz 2-gap res. in vertical cn Oct-05 Intermediate reporl ee—————————— |N2 P 3-Or s
42 | 3.2.4 Design of coupler prototype P — —————————
| 43| 3.2.5 Test of coupler prototype
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Detailed planning and progress H PP ”

ID |TaskName Milestones Deliverables T 2004 T 2005
12|01]02[03]04 05 06070809 10]11][12]01]02]03[04 [05 06 [07[0809[10]11[1
44 3.2.6 RF design of 352 MHz multi-gap resonator May-05 Design report FZJ

|45 | 3.2.7 Engineering of resonator, couplerand tuner FZJ,IN2P3-Orsay
|46 | 3.2.8 Final design of 352 MHz multi-gap prototype s
|47 | 3.3 CH RESONATOR -
| a8 | 3.3.1 Design of tuning system Jun-05 Intermediate repor e
| 49 | 3.3.2 Construction of CH tuning system
| 50 | WP4: CHOPPING u
51| 4.1 CHOPPER STRUCTURE A w
| 52 | 4.1.1 Preprototype construction Jun-05 Design report —iCERN
53 | 4.1.2 Pre-Prototype testing Mar-05 Intermediate repor ]
| 54 | 4.1.3 Driver construction, testing I ———_———
|55 | 4.1.4 Full scale prototype design s CERN
|56 | 4.1.5 Full scale prototype construction Aug-06: Prototype ready e E—
|57 | 4.1.6 Preprototype testing w/o beam
| 58 | 4.2 CHOPPER LINE ™
59 | 4.2.1 Dump design s CERN—
| 60 | 4.2.2 Dump construction Jun-05 Intermediate repor = CERN,CEALPSC
|61 | 4.2.3 Beam line assembling |
|62 | 4.3 CHOPPER STRUCTURE B w
63 | 4.3.1 Preprototype design and test Jun-05 Intermediate repor = W\R
64 | 4.3.2 Prototype design Jun-06 Design report ]
| 65 | 4.3.3 Prototype construction
| 66 | WP5: BEAM DYNAMICS |
| 67 | 5.1 Code dev elopment »
68 | 5.1.1 3D space charge routines dev., testing ESSRRBAAAAAAAAARRRA—DDDDDDE LGS
| 69 | 5.1.2 LORASR development Dec-05 Intermediate repor |
70 | 5.1.3 Neutralization and ECR source modelization st -
71 5.1.4 Improvement, modelling high current ESSRRBAAAAAAAAARRRA—DDDDDDE LGS
|72 5.1.5 Code preparation for 3 MeV test stand Jun-06 Intermediate repor I —————
[ 73] 5.1.6 Codes preparation for SC linacs e —————
{74 | 5.1.7 Code comparison and benchmarking e e
|75 | 5.2 Experiment at UNILAC »
76 | 5.2.1 Preparation, smulations I O S ——————
[ 77 | 5.2.2 First experiment campaign | e S
| 78 | 5.3 Diagnostics and collimation »
|79 | 5.3.1 Profile measurement prototype design, construr - Mar-05 Prototype ready GSlI
| 80 | 5.3.2 Profile measurement testing __—
|81 | 5.3.3 Non-interceptive bunch measurement design Eeeeee——— S
|82 | 5.3.4 Non-interceptive bunch measurement const. ar Jun-05 Components ready e
| 83 | 5.3.5 Halo meas. device design, construction Jun-05 Prototype ready Jun-05 Final report e e
84 | 5.3.6 On-line transmission control | ——
85 | 5.3.7 Beam profile monitor design I — T
86 | 5.3.8 Collimators study s
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Milestones and deliverables 2005 HnBPr’

WBS ] Due date in . .
4 Title Annex 1 Status Revised delivery date

295 Test of CH model cavity: intermediate December on time

report 2005

Design report on beam dynamics in
2.2.8 the CH-DTL June 2005 Delayed September 2005
2.4.1 _Construc_t|on & GBI [pledaminlee: June 2005 Delayed December 2005

intermediate report

. . . December .

3.1.4 | Cavity A tuner: intermediate report 2005 On time
3.9 | Reporton evaluation of 760 MHz March 2005 | Delivered ‘

prototype
323 Report on evaluation of 352 MHz October 2005 | On time ‘

2gaps-proto
3.2.6 DESEN (ROt @R S Winr RS May 2005 Results available ' August 2005

resonator
3.3.1 | Report on CH tuners June 2005 | Delayed <Y September 2005

N\
41.1 Chopper A design report June 2005 % delayed December 2005
4.1.2 Intermediate test report March 2005 % valgng et i March 2006
4.2.2 Dump design report June 2005 R, | pending October 2005
4.3.1 Chopper B intermediate report June 2005 . Delivered July2005
5.1.2 LORASR development: intermediate report December 2005 On time
531 Profile measurement by fluorescence March 2005 Ready
prototype
5.3.3 Non-interceptive meas. preparation June 2005 80% Ready October 2005
5.35 Halo measurement device prototype ready June 2005 Ready
. . ‘ Done (CARE/HIPPI

5.3.5 Final report on Halo measurement device June 2005 Document-05-005)
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