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Overview

e Brief report on activities in
the Accelerator Project

e Some results from this
meeting

e Accelerator Developments
in Germany

e Future Options
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Optical inspection system for cavities Prhosy

e Kyoto camera

llumination

e sophisticated

illuminationscheme (Initially W
elctro-luminescent, now LED) Mirror

o Pixel size

5 um 1.75 pm

o effective 3.5 pm/pixel




Optical Inspection — New camera

old

new



| ocating quenches using 2" sound
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7
A digitally controlled test stand for SCRF cavities & ska:
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Detailed Nb surface investigation

/4 /Va’//'Z‘SA'/'

Measurement technique:

> Field Emission Scanning Microscope (FESM):

 sPiE] Fu 250M-5000 E ax < 300 MV/m
P | 0-5KV. 50 mA UHV chamber
l
anode
/ sample
optical I P
| >
Keithley 6485 i z y R
picoammeter GPIB i X chambper

Dust-free transport
Opening under UHV

steppermotors + piezotranslators

= Regulated V(x,y) scans for a fixed FE current and gap = maps of defects
= Spatially resolved I(E) measurements of single defects = Eon, B¢




Construction of an electron spectrometer for
h | 1ISS| ' Bof”ﬁe'
photo-enhanced field emission studies Z

lllumination of a FE cathode with photons (hv < ® )

- tuneable laser!
Increased current due to lower effective work function: > spectrometer'
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onstruction of an electron spectrometer for

ohoto-en

nanced fleld emission studies
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Multiounch feedback systems for ELSA

mixer
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A single bunch injector for

- SA

PARMELA: , Phase and Radial Motion in Electron Linear Accelerators"
Particle tracking code
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Laser Induced Plasma Wakefield Acceleration

theory (,,wave breaking*, ,,bubble*)
A. Pukhov and J. Meyer-ter-Vehn, Appl. Phys. B (2002), 355 ‘\ P

breakthrough (,,monoenergetic electrons*) in 2004:
S.P.D. Mangles et al., Nature 431 (2004), 535
C.G.R. Geddes et al., Nature 431 (2004), 538

J. Faure et al., Nature 431 (2004), 541

more recent breakthroughs:
W.P. Leemans et al., Nature Physics 2 (2006), 696
M. Fuchs et al., Nature Physics 5 (2009), 826

F laser-plasma acceleration

grating + CCD

undulator

magnetic
laser quads spectrometer

A



Diagnostics for ultrashort bunches

modulator
electrons
laser pulse
electron energy
distribution modulation

E. Saldin, E. Schneidmiller, M. Yurkov
Nucl. Inst. Methods A 539 (2005), p. 499

. radiator
chicane
density coherent
modulation radiation
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Accelerator Research in Germany

® Terascale
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Research Topics for HE

e High Energy

e | inacs

e High Gradients

e Circular machines

e High magnetic fields

e High Luminosity

e | ow emittance
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Fabrication of Accelerator Structures
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Accelerator Gradient in SRF Structures
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BSeyond acceleration

e Source e Beam delivery
* [ow emittance e o [LC & CLIC
* high intensity e* e Feedback
e Polarization e Multibunch feedback
e Polarimeter tests in Bonn o [LC & CLIC

e Damping ring

e Main linac
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Opportunities at CERN
LHC Commissioning and Upgrade

e The start of the LHC is happening -
: Proton flux / Beam power
expert action >
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Beyond current technologies

e Future Terascale accelerators have e Y|G (Hamburg, currently being
to achieve gradients of 1GV/m filled) to explore the options for

high-gradient
e Plasma Wakefield is one gh-gradien

candidate e collaboration with DESY/
Infrastructure

e consistent approach in Terascale
has to be developed
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Verbundforschung

e |nitiative to establish a research field
accelerator physics

e join forces on common topics

e \Workshop tried to identify interests,
establish contacts

e possibly form a wider network
(Verbund) — as in particle physics for
HEP experiments

e A'S Miuller and W Hillert

from

BeSChleunigeI‘el‘ltWiCklung Thursday 17 September 2009

an deutschen o Friday 18 September 2005
Hochschulen fiir die (Lo e

at Universitat Hamburg &

GrundlagenforSChung an chaired by: Jorg RoBbachD(lilsn\;
GrofB3geraten Hampura)

support: pt@desy.de

Thursday 17 September 2009 | Friday 18 September 2009 |

Thursday 17 September 2009 tops

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

13:00->13:20 BegriiBung (Location: Sem. 4, Geb. 1)
1300 BegriiBung durch die Tagungsleitung (o) (3 Siides & Jorg RoBbach (DESY)
13:10 Begr(]Bung durch DESY (05 Reinhard Brinkmann (DESY)

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

1320 Forderziele des BMBF (o) (3 Slides £ ) Monica Pantea (BMBF)
13:40  Hochenergiephysik (40) (5 Slides:ﬁ ) Eckhard Elsen (DESY)
14220 Hadronen- und Kernphysik (o) (5 Slides:ﬁ) Ulrich Ratzinger (Uni Frankfurt)
15:00 Kaffeepause

15:30 Erforschung kondensierter Materie (40) (5 Slides:ﬁ) Shaukat Khan (TU Dortmund)
16:10 Férderinstrumente (20) (3 Slides 2 ) Hanna Mahlke (PT-DESY)
16:30 Pause

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

17:00 Strahldynamik @o) (3 Slides T ) Wolfgang Hillert (Uni Bonn)
17:30 Strahldiagnostik (so) (8 Slides &1 Jorg RoBbach (Uni Hamburg)
18:00 Beschleunigertechnologie (o) (5 Slides 1] ) Malte Kaluza (Uni Jena)
19:30 Dinner
Friday 18 September 2009 tops
08:30->12:30 Konkrete VernetzungsmafBnahmen
08:30 Arbeitsgruppe "Strahldiagnostik/Strahldynamik" (ih4s) Atoosa Meseck (HZB) ,
(5 Paper . % Sjides ) (Location: Sem 4, Geb. 1) Wolfgang Miller (TU Darmstadt)
08:30 Arbeitsgruppe "Beschleunigertechnologie" (1h30) Anke-Susanne Miller (Uni Karisruhe) ,
(¥ Slides ) (Location: Sem 3a, Geb. 1) Malte Kaluza (Uni Jena)
10:15 Kaffeepause
1045 Derichte aus den Arbeitsgruppen s) Atoosa Meseck (HZB) , Wolfgang Miller (TU Darmstaat)
(== SIidesAE ) (Location: Sem. 4, Geb. 1) , Anke-Susanne Miller (Uni Karlsruhe)

11:30 Round Table (1hoo) (Location: Sem. 4, Geb. 1)

Vernetzung der Beschleunigerphysik in Deutschland und internationale Zusammenarbeit im Rahmen der
BMBF-Forderung

12:30 Lunch

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

13:30 Beruf: Beschleunigerphysiker (3o) (5 Slides:ﬁ) Hans Weise (DESY)
__ Ausbildungsangebote der Universitaten (Bachelor/Master) (30) Jorg RoBbach (Uni
14:00 . I
(& Slides 1] ) Hamburg)
14:30 Qutreach (s0) (3 sndesjﬁ[ ) Hanna Mahlke (PT-DESY)
15:00 PETRA lll-Fiihrung

nach Absprache; bei Interesse bitte anmelden




Summary — Project Accelerator

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

e Education is an emphasis
o | ectures
e Schools
e Research mainly directed towards ILC

e | HC commissioning/upgrade provides additional
opportunities

e Developing plans for engagement for Future
Accelerating Technologies



