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Research Topics for HEP
OVERVIEW

FIGURE 1.3-1. Schematic layout of the ILC complex for 500 GeV CM.

1.3.2 Electron Source
Functional Requirements
The ILC polarized electron source must:

• generate the required bunch train of polarized electrons (> 80% polarization);
• capture and accelerate the beam to 5 GeV;
• transport the beam to the electron damping ring with minimal beam loss, and perform

an energy compression and spin rotation prior to injection.

III-8 ILC Reference Design Report

On the tim
escale of 

the Alliance, 2012:

ILC

• High Energy

• Linacs

• High Gradients

• Circular machines

• High magnetic fields

• High Luminosity

• Low emittance



Fabrication of Accelerator Structures



Accelerator Gradient in SRF Structures
S1 Goal: Reached at DESY PXFEL1

reported by H. Weise, at SRF-09
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Average field gradient at CMTB
: > 31.5 MV/m 

Note: DESY prepared cavities and assembled with the cryomodule 
cold mass  contributed by IHEP  for XFEL prototype



Beyond acceleration

TTF/FLASH 9mA Experiment

Full beam-loading long pulse operation ! “S2”
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ALCPG - Albuquerque

Global Design Effort 28

XFEL ILC FLASH
design

9mA 
studies

Bunch 
charge

nC 1 3.2 1 3

# bunches 3250 2625 7200* 2400

Pulse length µs 650 970 800 800

Current mA 5 9 9 9

• Stable 800 bunches, 3 nC at 
1MHz (800 µs pulse) for over 15 
hours (uninterrupted)

• Several hours ~1600 bunches, 
~2.5 nC at 3MHz (530 µs pulse)

• >2200 bunches @ 3nC (3MHz) 
for short periods

many additional 

opportunities (currently 

not pursued…)

• Source

• low emittance e- 

• high intensity e+ 

• Polarization

• Polarimeter tests in Bonn

• Damping ring

• Main linac

• FLASH 9 mA

• Beam delivery

• ILC & CLIC

• Feedback

• Multibunch feedback

• ILC & CLIC



Opportunities at CERN
LHC Commissioning and Upgrade

• The start of the LHC is happening – 
expert action

• LHC injector complex will be 
upgraded;

Opportunities for Diploma/Master 
theses

• Linac 4

• SPS

• …

jector complex is foreseen; see Fig. 7. The new injectors
also allow for superior beam parameters that the LHC can
take advantage of [23]. In particular, they can supply the
LHC with up to 4 × 1011 protons per bunch at 25 ns spac-
ing, as well as with flat bunches of 5 × 1011 at 50 ns spac-
ing. The rejuvenated injector chain will raise the injection
energy for most machines (except for the LHC itself) by
typically a factor of two, thereby relaxing space-charge ef-
fects and instability thresholds. The injector upgrade is
synchronized with the upgrade of the LHC IRs. Linac4
will come into operation at the time of the LHC IR Phase-I
upgrade, around 2014. The SPL and PS2 will operate from
about 2018 onward, together with the LHC Phase-II up-
grade. The integrated luminosity projected by the LHC ex-
periments is about 100 fb−1 per year for the nominal LHC
and 1000 fb−1 per year after the Phase-II upgrade [24].
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Figure 7: CERN accelerator-complex upgrade plan [23].

Implementation Plan for Phase I
The LHC Phase-I upgrade consists of new Nb-Ti triplets

with larger aperture, new separation dipoles, and a new
front quadrupole absorber (TAS), which may allow reach-
ing a β∗ of 0.25 m in the interaction points 1 and 5. The
beam would be accelerated through the new Linac4, read-
ily providing the ultimate intensity of 1.7×1011 ppb for the
LHC. The Phase-I upgrade should be completed by 2014.

Scenarios for Phase II
Phase II would be realized around 2018. It coincides

with the commissioning of two new injector-accelerators,
the Superconducting Proton Linac (SPL) and the Proton
Synchrotron 2 (PS2), which will replace the PS Booster
and the PS, respectively, and permit reaching twice the ul-
timate beam brightness with 25 ns spacing in the LHC. The
LHC interaction region may need to be rebuilt for Phase II.
A promising option is a new triplet made from Nb3Sn that
might allow squeezing β∗ down to about 15 cm.

CONCLUSIONS & PERSPECTIVES
Several upgrade options have been identified which

could raise the LHC peak and average luminosity by a fac-

tor of ten beyond nominal. A larger-aperture Nb 3Sn triplet
benefits all these options. It would therefore mitigate the
risk and lead to a safe upgrade approach. The rejuve-
nation of the CERN injector complex will lead to beams
of higher brightness, improve overall reliability, minimize
the turnaround time, raise the integrated luminosity, and
increase the flexibility. A concomitant upgrade of the
LHC collimation system appears critical, whether for larger
beam current or larger transverse density.

ACKNOWLEDGMENTS
This article is written on behalf of the many accelerator

physicists and engineers who contributed to LHC upgrade
studies since 2001. The environment set by CARE-HHH
and US-LARP was especially profitable. We wish to thank
more specifically the CERN colleagues who helped putting
together this summary: R. Assmann, P. Chiggiato, E. Sha-
poshnikova, S. Fartoukh, E. Métral, and G. Sterbini. This
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Beyond current technologies

• Future Terascale accelerators have 
to achieve gradients of 1GV/m

• Plasma Wakefield is one 
candidate

• YIG (Hamburg, currently being 
filled) to explore the options for 
high-gradient

• collaboration with DESY/ 
infrastructure

• consistent approach in Terascale 
has to be developed

Some examples 

from SLAC.

Planned facility: 

FACET



Verbundforschung

 

Beschleunigerentwicklung
an deutschen
Hochschulen für die
Grundlagenforschung an
Großgeräten

 

from
Thursday 17 September 2009

(12:00) 
to Friday 18 September 2009

(16:00) (Europe/Berlin) 
at Universität Hamburg &

DESY
chaired by: Jörg Roßbach (Uni

Hamburg) 
support: pt@desy.de

 Thursday 17 September 2009 | Friday 18 September 2009 |

Thursday 17 September 2009 top

12:00 Business Lunch (Sem. 4, Geb. 1)
Ankunft, meet&greet

13:00->13:20    Begrüßung (Location: Sem. 4, Geb. 1 )
13:00 Begrüßung durch die Tagungsleitung (10') (  Slides    ) Jörg Roßbach (DESY)

13:10 Begrüßung durch DESY (05') Reinhard Brinkmann (DESY)

13:20->16:30    Überblick: Stand der Beschleuniger-R&D in
Deutschland (Location: Sem. 4, Geb. 1 )

13:20 Förderziele des BMBF  (20') (  Slides    ) Monica Pantea (BMBF)

13:40 Hochenergiephysik (40') (  Slides    ) Eckhard Elsen (DESY)

14:20 Hadronen- und Kernphysik  (40') (  Slides    ) Ulrich Ratzinger (Uni Frankfurt)

15:00 Kaffeepause

15:30 Erforschung kondensierter Materie (40') (  Slides    ) Shaukat Khan (TU Dortmund)

16:10 Förderinstrumente (20') (  Slides    ) Hanna Mahlke (PT-DESY)

16:30 Pause

17:00->19:00    Schwerpunktthemen (Location: Sem. 4, Geb. 1 )

17:00 Strahldynamik (30') (  Slides    ) Wolfgang Hillert (Uni Bonn)

17:30 Strahldiagnostik  (30') (  Slides    ) Jörg Roßbach (Uni Hamburg)

18:00 Beschleunigertechnologie (30') (  Slides    ) Malte Kaluza (Uni Jena)

19:30 Dinner

Friday 18 September 2009 top

08:30->12:30    Konkrete Vernetzungsmaßnahmen

08:30 Arbeitsgruppe "Strahldiagnostik/Strahldynamik" (1h45')

(  Paper  ;    Slides   ) (Location: Sem 4, Geb. 1 )
Atoosa Meseck (HZB) ,

Wolfgang Müller (TU Darmstadt)

08:30 Arbeitsgruppe "Beschleunigertechnologie" (1h30')
(  Slides   ) (Location: Sem 3a, Geb. 1 )

Anke-Susanne Müller (Uni Karlsruhe) ,
Malte Kaluza (Uni Jena)

10:15 Kaffeepause

10:45 Berichte aus den Arbeitsgruppen (45')

(  Slides    ) (Location: Sem. 4, Geb. 1 )
Atoosa Meseck (HZB) , Wolfgang Müller (TU Darmstadt)

, Anke-Susanne Müller (Uni Karlsruhe)

11:30 Round Table (1h00') (Location: Sem. 4, Geb. 1 )
Vernetzung der Beschleunigerphysik in Deutschland und internationale Zusammenarbeit im Rahmen der 
BMBF-Förderung

12:30 Lunch

13:30->15:00    Ausbildung von Beschleunigerphysikern (Location: Sem. 4,
Geb. 1 )

13:30 Beruf: Beschleunigerphysiker (30') (  Slides    ) Hans Weise (DESY)

14:00 Ausbildungsangebote der Universitäten (Bachelor/Master) (30')

(  Slides    )
Jörg Roßbach (Uni

Hamburg)

14:30 Outreach (30') (  Slides    ) Hanna Mahlke (PT-DESY)

15:00 PETRA III-Führung
nach Absprache; bei Interesse bitte anmelden

• Initiative to establish a research field 
accelerator physics

• join forces on common topics

• Workshop tried to identify interests, 
establish contacts

• possibly form a wider network 
(Verbund) – as in particle physics for 
HEP experiments

• A S Müller and W Hillert



Programme for Today

 

3rd Annual
Workshop of the
Helmholtz Alliance
"Physics at the
Terascale"

 

from
Wednesday 11 November 2009

(08:00) 
to Friday 13 November 2009

(18:00) (Europe/Berlin) 
at DESY, Hamburg

support: michaela.grimm@desy.de

Description: Welcome to the Annual Workshop of the Terascale Alliance in 2009 :-)
This is the third workshop after the kick-off workshop in Dec 2007 at DESY
and last years workshop in Aachen. We hope it will be again a very successful 
event!

Time is provided for parallel sessions of the LHC-D working groups as well as 
for the other
Alliance activities: Analysis project, Detector development, Grid computing 
and Accelerator research; 
in addition we will organise some extra highlight talks.
We will also take care of your physical well being by providing coffee & 
cookies, 
a welcome reception and a conference dinner.

Local organisers: Olaf Behnke (co-chair), Isabell Melzer-Pellmann (co-chair), 
Ties Behnke,
Ian Brock, Michaela Grimm, Albert Knutsson
Scientific Programme: Wolfgang Hillert, Michael Kraemer, Thomas Schoerner-
Sadenius,  Arno Straessner 

The registration fee for the meeting is 30 EUR. 
Registration is open from August 1, please use the registration form.
For accommodation see the link provided in the left navigation bar.

The agenda will be updated with further details in due time.

Material:  Sitemap   

 Thursday 12 November 2009 |

Thursday 12 November 2009 top

12:30 Lunch break

14:00->17:30    Accelerator Project (Convener: Eckhard Elsen (DESY) ,
Wolfgang Hillert (University of Bonn, Physics Institute) ) (Location: Sem. R. 4 b )

14:00 Introduction to the Alliance Accelerator Research and
Perspectives (15')

Eckhard Elsen (DESY)

14:15 Optical inspection of SRF cavities at DESY (20') Sebastian Aderhold (DESY)

14:35 Second Sound as diagnostic tool for SCRF cavities
(40') (  Slides    )

Felix Schlander (DESY) ,
Hannes Vennekate

15:15 A digitally controlled test stand for SCRF cavities (20')

(  Slides    )
Marc Wenskat (University

Goettingen)

15:35 break

15:50
Construction of an electron
spectrometer for photo-enhanced field
emission studies (20')

Benjamin Bornmann (Uni Wuppertal, physics
department, group of Prof. G. Mueller,

accelerator physics)

16:10 Surface roughness and correlated field emission
investigations of electropolished Nb samples (20')

Aliaksandr Navitski

16:30 A single bunch injector for ELSA (20') (  Slides    ) Fabian Klarner

16:50 Multi bunch feedback systems for ELSA (20') Andre Roth

17:10 Contributions to advanced accelerator
concepts (20')

Shaukat Khan (Technische Universitaet
Dortmund)



Summary – Project Accelerator

• Terascale comprises only a fraction of the accelerator 
activities in Germany given by the focus on HEP (β=1 
accelerators)

• Education is an emphasis

• Lectures

• Schools

• Research mainly directed towards ILC

• Developing plans for engagement for Future 
Accelerating Technologies


