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Poster Sessions Hall C Poster Sessions Hall c

Closing Remarks
Jeff Corbett, SLAC, IPAC'12 SPC Chair,                                                                         

Zhentang Zhao, SINAP, IPAC'13 OC Chair

Manufacture and Testing of
Optical-scale Accelerator

Structures from Silicon and Silica
Joel England

SLAC

FFAG Experience and
Future Prospects

Yoshiharu Mori
KURRI

Physics Results at the LHC and Implications
for Future HEP Programmes

Rolf Heuer
CERN
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Injected Beam Imaging
at SPEAR 3 with a

Digital Optic Mask,

Hao Zhang, UMD

Inorganic Scintillators for 
Particle Beam Profile 

Diagnostics of Highly Brilliant & 
Highly Energetic Electron 

Beams, Gero Kube, DESY

Development of the
Beam Halo Monitor in

J-PARC 3-GeV RCS,

Masahiro Yoshimoto,
JAEA/J-PARC

Construction Progress of the 
RHIC Electron Lenses, 

Wolfram Fischer, BNL

Tevatron End-of-Run Beam-
beam Experiments

Alexander Valishev, FNAL

Beam Tests of a High 
Pressure Gas-Filled Cavity 

for a Muon Collider,

Thomas Schwarz, FNAL

Room 209 Room 218

Lunch Break 12:30 - 14:00

Chair:

Steve Gourlay LBNL
Anke-Susanne Müller FZK

Functional Materials 
Development using Accelerator-

based Light Sources: Current 
Capabilities & Future Prospects,
Wendy Ruth Flavell, UMAN

Future Accelerators for 
Secondary Beam Production,

Jens Stadlmann, GSI

IEEE/NPSS PAST Student Thesis
Award Winner Presentation

Secondary-electron Emission from
Hydrogen-terminated Diamond

Erdong Wang,  BNL   (20 min)

Presented by Ilan Ben-Zvi, BNL (5 min)

          Coffee Break 10:30-11:00 ( Hall C )

Room 209 Room 218
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First Two Years of LHC Operation
Steve Myers

CERN

State of the Art and Future
Prospects in RF Superconductivity

Kenji Saito
KEK

Design and Simulation of IOTA - a Novel Concept
of Integrable Optics Test Accelerator

Sergei Nagaitsev
Fermilab

Overview of Asymmetric
Hadron Electron Colliders

Vadim Ptitsyn
BNL

Performance and
Prospect of BEPCII

Qing Qin
IHEP Beijing

Accelerator Driven Systems
Dirk Vandeplassche

SCK-CEN

Research and
Development Toward

a Future Muon Collider
Katsuya Yonehara

Fermilab

Proton Beam Acceleration with
Circular Polarized Laser Pulses

Xueqing Yan
PKU/IHIP

Increasing the AGS Beam Polarization 
with 80 Tune Jumps

Vincent Schoefer
BNL
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Chair: Stuart Henderson FNAL Chair: Oliver Brüning CERN

          Coffee Break 10:30-11:00 ( Hall C )

Bourbon St. (ePosters)Decatur St. Royal St.
Circ./Lin. Colliders

Sync. LS
 & FELs

  Instr, Controls,
Feedback, Ops

Hadron
Acclerators
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Cornell ERL
Photoinjector Progress, 
Bruce Dunham, CLASSE

Instrumentation and 
Diagnostics for High 

Repetition Rate
Linac-driven FELs,

Stefano De Santis, LBNL

Fast Feedback Strategies
for Longitudinal

Beam Stabilization,

Sven Pfeiffer, DESY

Thorium Energy Futures, 

Robert Cywinski,
U. Huddersfield

Perspectives of the HIE-
ISOLDE Project at CERN, 

Yacine Kadi, CERN

Transverse-to-longitudinal 
Emittance-exchange with an 

Energy Chirped Beam, 

Jayakar Thangaraj, FNAL

Circ./Lin. Colliders

Beam Dynamics
 Instr, Controls,
Feedback, Ops

Canal St.

Commissioning
of the PLS-II,

Seunghwan Shin, PAL

Status of the
FERMI@Elettra Project,

Michele Svandrlik, ELETTRA

H- and Proton Beam Loss 
Comparison at SNS 

Superconducting Linac, 

Andrei Shishlo, ORNL

Chair: Mark Boland ASCo

Poster Sessions Hall C

Chair:

Susan Smith STFC
Joseph Bisognano U.WiscM

Chair: 

David Sutter U.Maryland
Alex Chao SLAC

Special Session for Industry                                               
Chair:

Alan M.M. Todd AES

Chair:

Kay Wittenburg DESY
Chuang Zhang IHEP Beijing

Chair:

Montse Pont CELLS ALBA
Caterina Biscari INFN Frascati

Chair:

Vadim Ptitsyn  BNL
Shoji Nagamiya JAEA/J-PARC

New Results from
the EMMA Experiment,

Bruno Muratori,
STFC/DL/ASTeC

Characterization of Undulator 
Radiation in Phase Space Using 

the Wigner Distribution 
Function

Ivan Bazarov, CLASSE

Accelerator R&D: Research to 
Support Science - Science to 

Benefit Society
Norbert Holtkamp, SLAC

Chair: Katsunobu Oide KEK

P
a
r
t
.
S

o
u
r
c
e
s
/
A

l
t
.
A

c
c
e
l
.

High-power Coherent
THz Sources and
THz-TDS System,

Masafumi Kumaki, RISE

A Proton-driven Plasma 
Wakefield Accelerator 
Experiment with CERN

SPS Bunches,

Patric Muggli, MPI

FACET First Beam 
Commissioning,

Steven Yocky, SLAC

Chair:

Paolo Pierini INFN Milan
Håkan Danared ESS

Lunch Break 12:30 - 14:00 Lunch Break 12:30 - 14:00

Focusing Charged
Particle Beams Using

Multipole Magnets in a
Beam Transport Line,

Yosuke Yuri, JAEA/TARRI

Tests of Low Emittance 
Tuning Techniques for 

SuperB at SLS and DAFNE, 

Simone Liuzzo, INFN/LNF

Monday May 21

Welcome from the Chairs

High Average Power UV
Free Electron Lasers
Experiments at JLAB

David Douglas
JLAB

The Future of X-ray FELs
Hans-Heinrich Braun

PSI

Accelerators for Intensity Frontier Research
Paul Derwent

FNAL

Review of ERL Projects at
KEK and Around the World

Norio Nakamura
KEK

Chair: Victor Suller CAMD - LSU Chair: Thomas Roser BNL

Status of the J-Parc Facility
Shoji Nagamiya
JAEA/J-PARC

The Upgrade Plans for the
LHC Injector Complex

Roland Garoby
CERN

The Future of X-ray Science
Joachim Stohr

SLAC

Progress Towards Ultimate
Storage Ring Light Sources

Michael Borland
ANL

The SPring-8 Angstrom Compact
Free Electron Laser (SACLA)

Hitoshi Tanaka
RIKEN SPring-8 Center

Hard X-ray Self-Seeding
at the LCLS FEL

Paul J. Emma
SLAC

Tuesday May 22
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 Hall B

          Coffee Break 10:30-11:00 ( Hall C )           Coffee Break 10:30-11:00 ( Hall C )

Hall B     Chair: Jeff Corbett SLAC

Wednesday May 23 Thursday May 24 Friday may 25

Room 209 Room 218

Critical Technologies and
Future Directions in High

Intensity ISOL RIB Production
Pierre Gerard Bricault

TRIUMF

Overview of Recent Progress on 
High Repetition Rate, High 
Brightness Electron Guns

Fernando Sannibale
LBNL

Beam and Spin Dynamics
in an All-electric Ring

for Proton EDM
Richard Michael Talman

CLASSE

Accelerator Physics and
Technology for FRIB
Michael James Syphers

MSU

Protecting Accelerator
Control Systems in the Face of

Sophisticated Cyber Attacks
Steven M. Hartman

ORNL

Suppression of Head-Tail 
Instability Using a

Broadband Feedback
Yong Ho Chin

KEK

Recent Advances and New Techniques
in Visualization of Ultra-short

Relativistic Electron Beam Bunches
Dao Xiang

SLAC

Recent Developments in Lasers 
for use in Accelerators

Andreas Tünnermann
Friedrich Schiller Universität, Jena

Symplectic Tracking & Compensation
of Dynamic Field Integrals in

Complex Undulator Structures
Johannes Bahrdt

HZB

Femtosecond Electron
Guns for Ultrafast

Electron Diffraction
Jinfeng Yang

Osaka University

Operation and Patient
Treatments at CNAO Facility

Erminia Bressi
CNAO Foundation

Accelerator Systems for
Heavy-Ion Inertial Fusion

Steven Lidia
LBNL

Review of Microwave
Schottky Beam Diagnostics

Ralph James  Pasquinelli
 FNAL

Experimental Demonstration
of Suppressing Coherent
Synchrotron Radiation

Vitaly Yakimenko
BNL

Marrying Lasers
and Beams

Luca  Serafini
INFN Milano

Project X: Research, Design, Development
and Collaboration Efforts for an Ultra
High Power Superconducting RF Linac

Bob Tschirhart
Fermilab

Beam-beam Effects in
Hadron Colliders:

Theory and Experiment
Kazuhito Ohmi

KEK

Influence of e-beam
Parameters on Coherent

Electron Cooling
Gang Wang

BNL

Collective Effects in the LHC
and its Injector Complex

Elias Métral
CERN

          Coffee Break 10:30-11:00 ( Hall C )

Backgrounder: Producing
Medical Isotopes using X-rays

Mark Sybe de Jong
CLS

Diagnostics for High Power
Targets and Dumps
Edda Gschwendtner

CERN

Summary of Fermilab’s 
Recycler Electron Cooler 
Operation and Studies, 

Lionel Prost, FNAL

Beam Commissioning
and Operation of

New Linac Injector for
RIKEN RI-beam Factory,

Kazunari Yamada, RIKEN

A Multi-purpose X Band 
Accelerating Structure, 

Micha Dehler, PSI

Room 209 Room 218 Room 221 Room 209

Laser-induced CSR:
Toward a Probe to Explore 

Wakefields in Storage Rings,

Serge Bielawski,
PhLAM/CERCLA

An Alternative 1D
Model for CSR with
Chamber Shielding,

Demin Zhou, KEK

The European
XFEL LLRF System,

Julien Branlard, DESY

3-Dimensional Modeling of 
Electron Clouds in Non-

uniform Magnetic Fields, 

Seth Veitzer, Tech-X

Status and Plans for a 
Superconducting RF 

Accelerator Test
Facility at Fermilab,

Jerry Liebfritz, FNAL

Superconducting Resonators 
Development for the FRIB 

and ReA Linacs at MSU, 

Alberto Facco, INFN/LNL

Electron Linac Photo-fission 
Driver for

the Rare Isotope
Program at TRIUMF,

Yu-Chiu Chao, TRIUMF

Status of Main Linac 
Cryomodule Development 
for Compact ERL Project, 

Kensei Umemori, KEK

Chair:

Won Namkung PAL
Paul Schmor TRIUMF

First Results from the 
Electron Hose Instability 

Studies in FACET,

Erik Adli, U. Oslo
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Bourbon St. (ePosters)
  Hadron Accelerators

Applications
Accel.Tech. & Main Sys

Royal St.Decatur St.
Particle

Sources & 
Alternate Accel.

Canal St.

Beam
Dynamics

Poydras St.

Sync. LS
& FELs

Royal St.

Circ./Lin.
Colliders

Bourbon St. (ePosters)
Beam Dynamics

Sync.LS & FELS

Accelerator
Technology & Main Systems

Accelerator
Technology & Main Systems

Particle Sources and

Alternative Acceleration Techniques

Instrumentation, Controls,
Feedback, and Operational Aspects

Applications of Accelerators, Technology
Transfer, and Industry Relations

Accelerator Technology and Main Systems

Industrial Reception

Canal St. Decatur St. Poydras St. Royal St. Bourbon St. (ePosters)
Part. Sources
 Instr, Controls,
Feedback, Ops

Beam
Dynamics

Particle Sources & 
Alternate Accel.

Accel.Tech. & Main Sys
Women in Science and Engineering Reception

Canal St.

Hadron
Acclerators

 Instr.Controls,
Feedback, Ops
Applications

Banquet

Development of
HTS Magnets,

Kichiji Hatanaka, RCNP

 Development and Test of a 
Single-Aperture 11T Nb3Sn 

Demonstrator Dipole for LHC 
Upgrades,

Alexander Zlobin, FNAL

Experimental
Verification of the

CLIC Two-beam Scheme,
Status and Outlook,

Roberto Corsini, CERN

Small-Beta Collimation at 
SuperKEKB to Stop Beam-Gas 

Scattered Particles and
to Avoid Transverse

Mode Coupling Instability
Hiroyuki Nakayama, KEK

Experimental Measurements 
of e-Cloud Mitigation

using Clearing Electrodes
in the DAFNE Collider,

David Alesini, INFN/LNF
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Future Government-funded 
Accelerator Projects in Asia,

Zhentang Zhao, SINAP

Future Medical Accelerators, 

Kiyoshi Yasuoka,
University of Tsukuba

Measurement of the Slice 
Energy Spread of Electron Beam 

at SDUV-FEL using the CHG-
based Method

Chao Feng, SINAP

Refraction Contrast Imaging via 
Laser-Compton X-ray Using 

Optical Storage Cavity, 

Kazuyuki Sakaue, RISE Special Invited Presentation
Chair: Victor Suller, CAMD - LSU

LIGO, the Laser Interferometer
Gravity-wave Observatory (30 min)

Rainer Weiss, MIT

        IEEE/NPSS Particle Accelerator Science Awards    (10 min)

Hasan Padamsee, Cornell & Vitaly Yakimenko, BNL  Pres. By Ilan Ben-Zvi, BNL

Applications of Laser Plasma 
Accelerators

Wim Leemans, LBNL

Timing and Synchronization
for the APS Short

Pulse X-Ray Project,

Frank Lenkszus, ANL 

Chair: Georg Hoffstaetter U.Cornell

                               IPAC12 Student Poster Prizes               presented by

Jeff Corbett, SLAC, SPC Chair and Kay Wittenburg, DESY, SPC Member (10 min)

APS/DPB Outstanding Doctoral Thesis
Research in Beam Physics Award (20 min)

Daniel Ratner, Stanford University
Presented by Stan Schriber, Michigan State University (5 min)

Awards Session                                                                                                                                                         
Chair: Stan Schriber, Michigan State University

Room 221

Lunch Break 12:30 - 14:00

Hall B

Challenges of the
FAIR Vacuum System,

Andreas Kraemer, GSI

Development of Electron
Coolers in Novosibirsk

Vasily Parkhomchuk
BINP 

Photocathode R&D
at Cornell University,

Luca Cultrera, CLASSE

An Update on a 
Superconducting Photonic Band 

Gap Structure Resonator 
Experiment,

Evgenya Simakov, LANL

Room 218 Room 221

Investigation of the Use of 
Silicon, Diamond and Liquid 

Helium Detectors for Beam Loss 
Measurements at 2 Kelvin

Christoph Kurfuerst, CERN

Five Years of Operation 
Experience at HIT, 

Andreas Peters, HIT 

A European Proposal for
the Compton Gamma-ray

Source of ELI-NP,

Cristina Vaccarezza, INFN-LNF

Chair: Lia Merminga TRIUMF Chair: Andrew Hutton JLab

Overview of Present and Future 
Compton Photon Sources

Ying K. Wu
FEL/Duke University

Chair: Bob Hettel  SLAC

CLIC Design and R&D Status
Steinar Stapnes

CERN

Studies of Electron Cloud
Beam Dynamics for Future
Damping Rings at CesrTA

Gerald Dugan
CLASSE

Overview of Super B Factories
Maria Enrica Biagini

INFN/LNF

High Field
Magnet Development

Tatsushi Nakamoto
KEK, Ibaraki

Ultracompact Accelerator 
Technology for a Next-Generation 

X-ray Source
Roark Marsh

 LLNL

9:00 

9:30 

10:00 

10:30 

11:00 

11:30 

12:30 

14:00 

14:20 

14:40 

15:00 

15:20 

15:40 

16:00 

18:00 

12:00 







NSLS-II (BNL)
2012年3月、Linac（200MeV）とBooster（3GeV）を結ぶLBTの設置が一部完了し、コミッショニ
ングを開始した。
主リングの真空ダクトの組み立ても開始され、まもなく真空試験や設置の段階に入る。

PETRA III (DESY)
2010年よりユーザー運転開始。2011年11月より14本すべてのアンジュレータビームラインが稼働
中。2012年末にDORIS III の運転が終了することもあり、2013年に6ヶ月間の停止期間を設け、新実
験ホール建設と加速器100mの改造で10本のビームラインを増強予定。

ESRF
2009年から10年間のアップグレード計画の一環で、2011年12月から5ヶ月間運転を停止し、挿入
光源の増強と実験ホールの基礎を建設。5月から順調にユーザー運転を再開。

MAX-IV (Lund)
3GeVと1.5GeVの2リングと3GeVのLinacからなる複合施設。2014年の運転開始を目指して建設が
進んでいる。

SOLARIS (Krakow)
ポーランドのクラクフにMAX-IVの1.5GeVリングのレプリカを建設中。2013年にLinacとクライス
トロンが設置される予定。

リング光源（欧米）



SPring-8
長直線部のラティスを変更し、3台のアンジュレータをタンデムに設置して輝度を増強させる。そ
のうち1台の設置が完了。
低エミッタンス化（3.4 → 2.4nm•rad）のテストを行っている。
7GeV運転のテストも行った。電力消費が75%程度で済むほか、低エミッタンス（2.5nm•rad）や
電流値増強（100 → 170mA）の利点もある。

PLS-II (POSTECH)
14年間運転した2.5GeVのPLSリングを3GeVのPLS-IIリングに改造した。電流値の増強（200 → 400 
mA）と挿入光源数の倍増（20）を目指す。2011年夏にコミッショニングを開始し、top-up運転と
5.8nm•radのエミッタンスが達成された。2012年3月からユーザー運転を再開。
2012年夏に2台の超伝導空胴を設置して、電流を300mAまで増やす予定。

TPS (NSRRC)
1.5GeV のTLSリングのあるNSRRC敷地内に 3GeV のTPSリングを建設中。2011年に150MeV Linac
のコミッショニングを開始した。ブースターは主リングと同じトンネル内に建設される。ユーザー
運転開始は2014年の予定。

BEPC-II (IHEP)
e+/e-コライダでもあるが、年に3ヶ月は2.5GeVで放射光専用運転を行っている。縦方向のダイ
ポール振動を抑制するフィードバックシステムを2010年に導入。top-up運転の試験を行っている。

リング光源（アジア）



Michael Borland (ANL), Progress Towards Ultimate Storage Ring Light Sources

Table 1: Summary of various present and next-generation storage ring light source designs, without intrabeam scattering.
M = ε0C3/E2 is given in units of pm km3/GeV2

Name Date Energy Structure C ε0 M σδ Comments
GeV km pm %

ESRF 6 2-BA×32 0.845 4000 67 0.11 In operation
APS 7 2-BA×40 1.1 3100 84 0.096 In operation
PETRA III[22] 2004 6 FODO/2-BA 2.3 1000 338 0.1 In operation
DIFL[23] 1995 3 7-BA×12 0.4 500 3.6 0.08
NSLS II[16] 2006 3 2-BA×30 0.792 500 28 0.099 Eight wigglers
MAX IV[18] 2006 3 7-BA×20 0.528 263 4.3 0.096 Four wigglers
USRLS[20] 2000 7 4-BA×50 2.0 300 49 ? No nonlinear optimization
XPS7[25] 2005 7 6-BA×40 1.1 78 2.1 0.176 Poor nonlinear dynamics
Tsumaki 2006[28] 2006 6 10-BA×32 2.0 35 7.8 0.089 Accumulation possible
USR7[29] 2009 7 10-BA×40 3.16 30 19 0.079 On-axis injection
PEP-X ultimate[31] 2011 4.5 7-BA×48 2.2 24 12 0.13
IU ring[34] 2011 5 10-BA×40 2.66 9.1 6.9 0.038
τUSR[35] 2011 9 7-BA×180 6.21 2.9 8.6 0.096 ∼size of Tevatron
SPring-8 II[36] 2012 6 6-BA×48 1.4 67 5.1 0.096 replaces SPring-8

rather than topped-up. Second, the idea of operating with
fully coupled beams was invoked in order to reduce the
effects of intrabeam scattering and lengthen the Touschek
lifetime. (This concept was used by the first dedicated syn-
chrotron radiation source, TANTALUS [27].) This pro-
vided ε ≈ 40 pm in both planes, with brightness compa-
rable to contemporaneous ERL proposals.

In 2006, Tsumaki and Kumagai [28] described a 6-GeV,
2-km ring based on 10-bend achromatic cells, achieving an
emittance of 21 pm in both planes at 100 mA. The nonlin-
ear dynamics tuning was successful, resulting in a dynamic
aperture that appears adequate for beam accumulation and
sufficient momentum aperture for a Touschek lifetime of
several hours. Comparison with [25] invites the conclusion
that a circumference of ∼1 km is insufficient for a such a
source. Magnet strengths were evaluated and found to be
consistent with conventional designs with a bore radius of
20 mm. Although a significant advance, the design didn’t
fully take advantage of the low emittance due to having
large beta functions (βx = 25 m and βy = 5 m) in some-
what short (∼4-m-long) straight sections,

In 2009, Borland [29] described a 10-BA, 7-GeV, 200-
mA design with a circumference of 3.1 km and emittances
of 16 pm in both planes, with practical magnet parame-
ters and straight sections able to accommodate 8-m-long in-
sertion devices. The dynamic and momentum acceptances
were consistent with on-axis injection and a Touschek life-
time of 4 hours. Use of damping wigglers was considered,
but found to provide a negligible improvement in bright-
ness. It was asserted that since the dynamic aperture of ±2
mm was more than needed for lifetime or injection, the lat-
tice could be pushed to even lower emittance. The straight-
section beta functions were ∼7 m, giving improved if not
optimal exploitation of the emittance.

In 2010, Bane et al. published [30] extensive studies of
PEP-X, a 4.5-GeV ring in the 2.2-km PEP tunnel at SLAC.

Using a concept somewhat similar to PETRA III, this de-
sign used two DBA-cell arcs to accommodate insertion de-
vices, four TME-cell arcs, and dampingwigglers to achieve
ε0 = 86 pm with off-axis injection. To increase brightness
to levels competitive with proposed ERLs, a beam current
of 1.5 A was assumed, but intrabeam scattering increased
the emittance to 164 pm and the predicted Touschek life-
time was under one hour. More recently [31], this team
shifted development to a diffraction-limited source similar
to MAX IV, but with additional quadrupoles flanking the
straight sections to allow more flexible tuning. Adopting a
feature that was considered for MAX IV but dropped, this
design uses combined-function quadrupole-sextupolemag-
nets. A new nonlinear dynamics analysis [32] indicated
that particular choices of the phase advance per cell could
be used to cancel many of the geometric and chromatic res-
onance driving terms within a single arc. The result is a
robust design [33] with considerable dynamic aperture (±5
mm) and a lifetime of about 4 hours, assuming operation
with full coupling. An initial multi-objective direct opti-
mization of the nonlinear dynamics was successful in in-
creasing both quantities, but it is as yet unclear how the
optimizer achieved these improvements.

In 2011, Jing et al. published [34] a design study for
a ring with ε0 = 9 pm, using an 11-bend cell with 10 m
straight sections. As in MAX-IV and PEP-X, the TME-like
central cells have a defocusing gradient in the dipole and no
separate defocusing quadrupoles. The dynamic aperture is
about ±1 mm, with a momentum aperture of about ±1.5%.
With intrabeam scattering and full coupling, the emittance
in both planes is 10-20 pm, depending on the assumed peak
current, with a minimum at around 7 GeV. A more compact
design with fewer straight sections and 25-bend cells was
also explored.

In 2011, following announcement of the decommission-
ing of the Tevatron, Borland [35, 19] began development of



Table 1: O
verview

 of X
-ray FELs facilities w

ith key param
eters and technology choices.  

              Facilities in operation are m
arked in blue, facilities under construction or in planning are m

arked in green.   
 

LCLS LCLS II Eu-XFEL SACLA FLASH FLASH II FERMI SwissFEL PAL 
XFEL

Shanghai
XFEL NGLS MaRIE

Shortest 
wavelength 1.5 Å 1 Å 0.5 Å 1 Å 40 Å 40 Å 40 Å 1 Å 1 (0.6) Å 1 Å 10 Å 0.3 Å

Undulator type 
hard X-ray. Fixed gap Variable 

gap
Variable 

gap

In-
vacuum
Var. gap

n.a. n.a. n.a.
In-

vacuum
var. gap

Variable 
gap

Variable
gap n.a. ?

Undulator type 
soft X-ray. n.a. Variable 

gap
Variable 

gap n.a. Fixed gap Variable 
gap Apple II Apple II Apple II ? Var. gap

& Apple n.a.

Injector S-band
RF gun

S-band
RF gun

L-band
RF gun

Pulsed
Diode

L-band
RF gun

L-band
RF gun

S-band
RF gun

S-band
RF gun

S-band
RF gun

S-band
RF gun

VHF c.w.
RF Gun ?

Cathode Cu Cu Cs2Te CeB6
(thermionic)

Cs2Te Cs2Te Cu Cu Cu Cu K2CsSb ?

Main linac
technology

n.c. 
Pulsed

n.c. 
pulsed

s.c. 
pulsed

n.c. 
pulsed

s.c. 
pulsed

s.c. 
pulsed

n.c. 
pulsed

n.c. 
pulsed

n.c. 
pulsed

n.c. 
pulsed

s.c.
c.w.

n.c. 
pulsed

RF frequency S-band S-band L-band C-band L-band L-band S-band C-band S-band C-band L-band S –band

RF Rep. rate 120 Hz 120 Hz 10 Hz 60 Hz 10 Hz 10 Hz 10-50 Hz 100 Hz 120 Hz 60 Hz n.a. 60 Hz

FEL pulses/RF 
pulse 1 1 2700 1 2700 2700 1 2 1 1 1 MHz 

c.w. 100

max. bunch 
charge 0.25 nC 0.25 nC 1 nC 0.2 nC 1 nC 1 nC 0.5 nC 0.2 nC 0.2 nC 0.2 nC 0.3nC 0.1 nC

max. electron 
energy 13.6 GeV 14 GeV 17.5 GeV 8 GeV 1.2 GeV 1.2 GeV 1.5 GeV 5.8 GeV 10 GeV 6.4 GeV 2.4 GeV 12 GeV

No. RF stations 81 81 29 69 5 5 15 34 49 ? ? ?

Approx. facility 
length 1.7km 1.7km 3.4 km 0.8km 0.32 km 0.32 km 0.5 km 0.7km 1.1 km 0.6 km ? 1.0 km

Start operation 2009 2017 2015 2011 2005 2013 2010 2016 2015 2019 2023 ?

Hans-Heinrich Braun (PSI),The Future of X-ray FELs
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List of Participants 

 

Participant 

no. 

Participant 

Short Name 

Participant organisation name Country 

1 ESRF 
(Coordinator) 

European Synchrotron Radiation Facility  France 

2 DESY Deutsches Elektronen Synchrotron 

Hamburg 

Germany 

3 CERN European Organisation for Nuclear 
Research 

Switzerland 

4 ESS European Spallation Source  Sweden 

5 GANIL Grand Accélérateur National d’Ions Lourds  France 

6 GSI GSI Helmholtzzentrum für 
Schwerionenforschung GmbH 

Germany 

7  ILL The Institut Max von Laue – Paul Langevin France 

8 XFEL European X-Ray Free-Electron Laser 
Facility GmbH 

Germany 

9 ROMA1 Universita degli studi di Roma la Sapienza Italy 

10 FORTH Foundation for Research & Technology 
Hellas 

Greece 

11 IST Instituto Superior Tecnico Lisbon  Portugal 

12 INFN Istituto Nazionale di Fisica Nucleare  Italy 

13 MTA SZTAKI Magyar Tudomanyos Akademia 
Szamitastechnikai es Automatizalasi 

Kutato Intezet  

Hungary 

14 IFIN-HH National Institute of Physics and Nuclear 
Engineering 

Romania 

15 UOXF.DB Oxford University United 
Kingdom 

16 PSI Paul Scherrer Institute  Switzerland 

Recently, the European Commission 
granted 12 M€ for a project aiming at 
the implementation of common 
solutions in infrastructures on the 
ESFRI* roadmap in the fields of 
physics, astronomy and analytical 
sciences. The objective of this 
initiative is to generate synergies 
in the development of components 
of interest for several 
infrastructures and thus promote 
efficiency and optimization in the 
use of resources. The project, 
called CRISP and started October 
2011, gathers many major European 
large-scale infrastructures...
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