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• 46 invited talks/5 days

• 68 posters mainly on beam dynamics, Linac
designs, commissioning

• 92 posters mainly on Linac technologies 
(Diagnostic, cavities, sources)

• 93 posters mainly on RF systems and 
controls
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Outline

• Linacs commissioning
– SNS, J-PARC, ISAC-II

• Future accelerators 
– ILC, 100 kW FEL, Plasma-wake

• Components 
– SRF cavities 
– Photoinjectors
– Cryomodules for ERLs
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MO100 – Particle physics and the responsible 
use of public resources (H. Shapiro)

• High energy physics US budget: M$ 800, 
stagnant over past 10 years

• EPP2010: National Academy of Sciences 
committee for 15 years implementation 
plan for particle physics

• Status of US program:
– Significant risk of losing substantial resources
– Major experiments near the end
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• ILC
– Wait for a cost estimate
– Wait for results from LHC
– US is no credible bid to host ILC now

• International optimization of experimental 
facilities

• High energy physics is at a crossroad and 
the committee thinks US should play a 
major role in this field in the future

• FermiLab will become the only major US 
lab for particle physics
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MO101 – Commissioning and  initial operating 
experience with the SNS 1 GeV Linac (S. Henderson)
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MO102 – Commissioning of the J-PARC Linac
(Y. Yamazaki)

• J-PARC: Japan Proton Accelerator 
Research Complex
– Joint KEK/JAEA (Japan Atomic Energy 

Agency)
– Multi-purpose facility: material science, 

nuclear/particle physics, radioactive waste 
transmutation
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• 400 MeV nc Linac

• 600 MeV sc Linac

• 3 GeV synchrotron ring 
(333 µA, 1 MW)

• 50 GeV synchrotron ring 
(15 µA, 0.75 MW)

• Linac beam commissioning: 12/06
• Experiments will start in 2008
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TH103 – Initial commissioning results from 
the ISAC-II SC Linac (R. Laxdal)

• 20 Nb QWR cavities: Eacc =
7.2 MV/m (Ep=36 MV/m,
20% higher than design 
goal)

• Cleaning technology developed for elliptical 
cavities kept improving the achievable Ep over 
the years for QWR also

• Successful commissioning also from beam 
dynamics standpoint
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MO202 – Energy doubling in a plasma 
wakefield accelerator (R. Ischebeck)

(have a longitudinal E-component)
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Plasma oven: Li-vapor at 1000 °C
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• Drive the plasma wake with
– Electrons
– Photons

use 40 GeV beam from SLAC Linac
• Longer plasma length gives higher energy 

beam
• E167:

– Plasma length = 30.5 cm, peak beam energy 
= 42 GeV

– Plasma length = 82 cm, peak beam energy 
= 85 GeV
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MO204 – Status of Berlin X-FEL, Pohang
X-FEL and Trieste X-FEL (W. Anders)

• BESSY X-FEL will have 3 FEL lines in the 
range 1.3 – 54 nm. New machine, CW, 
based on SC Linac. TDR completed.

• Fermi at Elettra and PAL are pulsed, NC 
and upgrades of existing linacs
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TU101 – International Linear Collider R&D 
at Fermilab

• FNAL, CERN, DESY, KEK possible sites. 
Bid to host: 2007-2009

• Build one ILC cryomodule by FY 07
• Build and test 60 cavities (AES and 

ACCEL) by end FY 07 with help from 
Cornell and JLab
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TU102 – Technologies toward a 100 kW Free 
Electron Laser (D. C. Nguyen)
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BUT
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FR204 – Science case for Energy Recovery 
Linac X-Ray Sources (S. Gruner)

• Need an X-ray source:
– High brightness and flux
– Fast x-ray pulse
– Small x-ray source size for nanoprobes

• Therefore:
– High current
– Low emittance and bunch length

• ->ERL (5GeV, 100 mA)
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• Applications:
– High-pressure science study (x-ray scan of a 

small sample while being deformed by huge 
pressures)

– Differential-aperture x-ray microscopy
(analyze crystallographic properties down to 
sub-micron size)

– Biological and polymer science (folding and 
unfolding of proteins, go to µs resolution)

– X-ray diffraction from protein microcrystal
– Dynamics of hydration (fs time-scale)
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WE104 – Cryomodules for Energy-Recovery 
Linacs (M. Liepe)

• Reduction of microphonics because of high 
QL

• High gradient CW operation: dynamic heat 
load dominates
– Heat transfer to LHe
– Mass transport of He gas
– HOM losses

• Cost-optimized cavity gradient: 15-20 MV/m
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TH102 – Cryomodule test facilities and 
multicell cavity performance for the ILC (H. 

Hayano)

• R&D programs:
– S0 task: achieve ILC baseline: 35 MV/m 

1*1010 on 120 cavities in 3 years with 80% 
yield in first test, reprocess the rest to get 95%

– S1 task: get 31.5 MV/m in 3 cryomodules
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TH301 – Photoinjectors R&D for future 
light sources and linear colliders (P. Piot)

Ep=4 keV, Ip=3uA, 81K
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•Production of second. e-
experimentally verified, 

•Capsulated assembly 
prototype being made.
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SCRF guns
TM010 TE020

•SCRF gun operated at 
Rosendorf (1/2-cell) with 
conic back plate
•New gun: 3+1/2 cell +TE 
mode beam size control

•Can also use B-field (Ferrario)
•Recessed photocathode (BNL)
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• Improvement of modeling (both analytical and 
numerical) important aspect of photoinjectors R&D

• VORPAL fully self-consistent code (TechX) is  being applied to rf-
guns

• Photoinjectors-produced beams have generally 
very low 6D phase space and techniques to 
repartition the emittances in 2D sub-space are being 
explored for improving performance of single-pass 
FELs
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FR202 – 2K or not 2K (I. Campisi)

SNS tests: Limits at 2.1 K vs. 4.2 K
Maximum Fields
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Magnetic field levels: Experimental data

Superconductors' Critical Fields
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O R N L

Heat transfer

Heat

Trf Tbath

•RF losses
•Critical field

•Bath temperature
•Boiling limits

•Thickness
•Thermal conductivity
•Heat capacity

CW: equilibrium

Pulse: pulse to 
pulse stability
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SNS-specific power demands
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SNS Temperature optimization
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For SNS, operation at 
4.2 K is overall more 
economical up to about 
½ of the design beam 
power 
(if achieved by 
reducing repetition rate 
to 30 Hz)

Ability to deliver beam at reduced power if 2K 
plant should be unavailable
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What application of pulsed RF can 
benefit from running above λ?

•Relatively “small”, low frequency, pulsed 
accelerators with reasonable cryogenic margin

•Cost of sub-atmospheric plants vs. 4.2 K plants

•Pulsed RF is not very efficient cryogenically

•Field emission loading best handled at higher 
temperatures

More details in Kim and Campisi, submitted to PRST AB
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FR104 – Recent developments in SRF 
cavity science and performance (G. Ciovati)

• KEK tests of new-shape single cells 
achieved Bc of Nb

 

108

109

1010

1011

0 10 20 30 40 50 60

Reentrant Single cell cavity @ 2K
Low Loss  Single cell cavity @ 2K
ICHIRO Single cell cavity @ 2K

Qo

Eacc[MV/m]

IS quench
Eacc=51.44MV/m

Qo=0.78e10

LL quench
Eacc=47.34MV/m

Qo=1.13e10 

RE quench
Eacc=52.31MV/m

Qo=0.97e10 

CASA/SRF Institute Seminar -
9/14/06

54



1E+09

1E+10

1E+11

0 5 10 15 20 25 30 35 40
Eacc (MV/m)

Q
0

Ningxia
Heraeus
CBMM

T = 2 K

Eacc = 30-35 MV/m is routinely achieved in large-grain single-cell cavities 
treated by post-purification + BCP + 120 °C bake

P. Kneisel, EPAC’06, Edinburgh, June 2006, WEXPA01

• Large grain Nb treated by BCP is a competitive option to 
achieve ILC-type gradients
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RF test results at 2 K for TESLA shape large-grain single-cell cavities at DESY
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D. Reschke et al., this conference, TUP026
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CASA/SRF Institute Seminar -
9/14/06

56



• The procedures currently used to treat 
multi-cell SRF cavities are not suitable for 
a mass-production of 20,000 cavities for 
ILC

Procedures need to be streamlined

R&D is in progress in:

- high-pressure rinse

- electron-beam welds

- baking

- electropolishing
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THP093 – Polyhedral cavity structure for linear 
colliders (P. McIntyre, N. Pogue, A. Sattarov)

• Make cavity with polyhedral cross-section 
rather then circular
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• Segments made of bulk Nb on Cu

• Claims:
– Rigid structure: no Lorentz detuning
– Deflecting HOMs have azimuthal currents: can 

be damped through coupling slots between 
segments

– Closed-circuit cooling channels for refrigeration
– TM010 mode has NO azimuthal currents (23% 

lower Q than standard Nb cavity)
– Direct access to the Nb for surface preparation
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