Montag

T 83: Beschleunigerphysik VI
Convenor: Wolfgang Hillert

Zeit: Montag 16:45-19:00

T 83.1 Mo 16:45 HG UR 8
Focusing and spectral selection of laser-driven X-ray un-
dulator radiation using magnetic quadrupole lenses —
eBENNO ZEITLER!2, MaTTHIAS FucHsb2, and FLorRIAN GRUNERDZ
— IDepartment fiir Physik, Ludwig-Maximilians-Universitit, Am
Coulombwall 1, 85748 Garching, Germany — 2Max-Planck-Institut fiir
Quantenoptik, Hans-Kopfermann-Str. 1, 85748 Garching, Germany

Magnetic quadrupole lenses are widely used in accelerator physics to
transport charged particle beams. The chromaticity of these devices
can be exploited to reduce the energy bandwidth of spontaneous un-
dulator radation. This has been shown in a recent experiment by our
group, using permanent magnet quadrupoles to focus a laser-driven
electron beam. Furthermore, undulators have intrinsic focusing which
is important for beam energies around 200 MeV used in this exper-
iment. There is a significant change of the electron trajectories, and
therefore of the beam waist position, which leads to a different energy-
filter curve for the above setup. By including undulator focusing, an
effective electron energy spread which is in excellent agreement with
the measured photon spectrum was deduced.

T83.2 Mo 17:00 HG UR 8
On the way to stabilized laser-driven GeV electrons — eSHAO-
wel CHoul:2, ToBias WEINEISEN!2, JENS OSTERHOFF3, MATTHIAS
Fucusb?2, Antonia Poppl2| Zsuzsanna Masorb2, HARTMUT
ScHRODER!, RAPHAEL WEINGARTNER!?, IzHAR AHMAD!2, KARL
Scamip!2, HAraLD Haas!, BENJaMIN Marx!2, FERENC KRAUSZH2,
FLorIAN GROUNER'2, STEFAN Karscul2, Tom RowLANDs-REEs?,
and SiMoN Hooker? — Max-Planck Institute of Quantum Optics,
Munich, Germany — 2Ludwig-Maximilians University, Munich, Ger-
many — 3LOASIS Programm, Lawrence Livermore National Labora-

tory, Berkely, USA — 4University of Oxford, Oxford, United Kingdom

Laser-driven-wakefield electron accelerators have shown electron
beams with energies of up to 1 GeV from a centimeter-scale plasma
accelerator. In order to achieve higher electron energies, these accel-
eration distances need to be increased. This can be realized with a
discharge capillary. However, a discharge typically introduces instabil-
ities on both pointing and energy of the generated electrons. In order
to improve the stability, we demonstrate a preliminary test of a modi-
fied discharge which includes a pre-pulse circuit before the firing of the
main pulse. We also show gas density shaping by a laser- machined
nozzle which should be able to make a more precise injection in the
capillary accelerator thus reducing the energy instability.

T 83.3 Mo 17:15 HG UR 8
Evolution of Electron-Bunch Parameters during Laser-
Wakefield Acceleration — eANTONIA Poppl'2, RAPHAEL
WEINGARTNERD2, JENs OsTERHOFF!S, MarTHiAs Fucnus!2?, Jo-

HANNES WENz!, MarTtHias HeicoLpr!, Snao-WEr Choul, AN-

DREAS MAIER!, KONSTANTIN KHRENNIKOV!, ZsuzsaNNA Majorb:2,
FLorRIAN GROUNER!2, FERENC KrAUsz!2, and STEFAN Karscul:2
— IMax-Planck-Institute of Quantum Optics, Garching, Germany
— 2Ludwig-Maximilians-University, Munich, Germany — 3LOASIS

Program, Lawrence Berkeley National Laboratory, Berkeley, USA

In several proof-of-principle experiments it has been demonstrated that
laser-wakefield acceleration of relativistic electrons could be a promis-
ing complement to conventional accelerator systems for certain ap-
plications. Despite major improvements of the beam quality over the
last years, laser-accelerated electron bunches still have not reached the
parameters and controllability eventually indispensable for their em-
ployment in e.g. X-ray generation.

In the presented work the evolution of the electron bunch properties
during the acceleration process is studied. By changing the accelera-
tion distance using a variable-length gas cell, the bunch is extracted in
different phases. Thus it is possible both to gain better insight into the
underlying physics and to optimize and to a certain degree even con-
trol the final electron beam parameters. The experimental results are
supported by full-scale three-dimensional particle-in-cell simulations.

T 834 Mo 17:30 HG UR 8

Capture and Control of Laser-Accelerated Proton Beams —
eKnNuT HARRES, FRANK NURNBERG, OLIVER DEPPERT, SIMON Bu-

Raum: HG UR 8

soLD, and MARKUs RoTH — Institut fiir Kernphysik, Technische Uni-
versitat Darmstadt, Germany

An intense research is being conducted on sources of laser-accelerated
ions and their applications. Proton beams accelerated from planar tar-
gets by intense, short laser pulses have exceptional properties, such
as high brightness, directionality and laminarity as well as short du-
ration. But for further applications, the energy dependent envelope-
divergence (up to 50°) and the exponential energy distribution are the
major drawbacks. During experimental campaigns at the Phelix laser
system, the capture of laser-accelerated proton beams via a solenoid
field has been studied supported by Warp particle-in-cell simulations.
It was observed that the influence of the co-moving electrons is of vi-
tal importance. The magnetic effect on the electrons outbalances the
space-charge force and hence back up the collimation of the protons.
The final goal is to develop, on basis of these first capture experiments
and simulations, a test stand at the GSI Helmholtzzentrum fiir Schw-
erionenforschung (Darmstadt, Germany), which offers both the Phelix
laser system and the accelerator expertise.

T 83.5 Mo 17:45 HG UR 8

High Intensity Laser-Driven Ion Acceleration — eANDREAS
Henig!2, DaNieL Kierer!»2, DaNIEL Jung!?, JORG SCHREIBERDZ,
RAINER HORLEIN'2, SvEN STEINKE?, MATTHIAS SCHNURER?,

Tuomas SokoLLik®, PeTER NickLes?, Xueqine Yan!, TosHi
Taismma?, JURGEN MEYER-TER-VEHN!, MANUEL HEgGELICH??,
WoLrcaNc SANDNER?, and DietricH Has!:2 — 1Max-Planck-
Institut fiir Quantenoptik, D-85748 Garching — 2Department fiir
Physik, Ludwig-Maximilians-Universitat Miinchen, D-85748 Garching
— 3Max-Born-Institut, D-12489 Berlin — 4Los Alamos National Lab-

oratory, New Mexico 87545, USA

Ton acceleration by intense laser-plasma interactions is a very active
field of research whose development can be traced in a large number
of publications over the last few years. Past studies were mostly per-
formed irradiating thin foils where protons are predominantly acceler-
ated to energies up to 60 MeV in an exponentially decaying spectrum
by a mechanism named target normal sheath acceleration (TNSA).
‘We present our latest experimental advances on acceleration schemes
away from TNSA, such as shock acceleration [Henig et al., PRL 102,
095002 (2009)], ion beam generation from relativistically transparent
targets [Henig et al., PRL 103, 045002 (2009)] and radiation-pressure
acceleration [Henig et al., PRL 103, 245003 (2009)]. These results are
a major step towards highly energetic, mono-chromatic ion beams gen-
erated at high conversion efficiencies as demanded by many potential
applications. Those include fast ignition inertial confinement fusion
(ICF) as well as oncology and radiation therapy of tumors.

T 83.6 Mo 18:00 HG UR 8
Simulationen zur H™ charge exchange injection in den CERN
Proton Synchrotron Booster mit Linac4 — eMATTHIAS SCHOLZ
— Univeritat Hamburg, CERN, Genf

Der CERN PS Booster (PSB) ist das erste Synchrotron der LHC In-
jektionskette. Die Leistungsfihigkeit des Boosters wird bei niedrigen
Energien hauptséichlich durch direkte Raumladungskréfte limitiert.
Gefiillt wird der Booster bisher mit 50 MeV Protonen vom Linear-
beschleuniger Linac2. Um die Raumladungskréfte zu reduzieren, soll
Linac2 ab 2014 durch Linac4 ersetzt werden, welcher 160 MeV H™
Ionen in den PSB injizieren wird. Die Hardware fiir die geplante H™
Injektion, im Speziellen ein closed orbit bump im Injektionsbereich,
verursacht durch zusétzliche Kantenfokussierung Stérungen im Lat-
tice, welche anschliefend kompensiert werden miissen. Um die beste
Einstellung fiir die Kompensation zu finden, wurden verschiedene Si-
mulationen mit dem Programm ORBIT ausgefiihrt und verglichen.
Die Simulationen beinhalten alle Aperturen, Beschleunigung, Raumla-
dungskréfte und Streuung an der Injektionsfolie. Es wurden aufierdem
die Auswirkungen der Storungen des Lattices, verursacht durch die In-
jektionshardware und deren Kompensation, auf die Leistungsfiahigkeit
des PSB untersucht.

T 83.7 Mo 18:15 HG UR 8
Modeling the Low-alpha-mode at ANKA — eMariT KLEIN,
NicoLE HILLER, STEFFEN HILLLENBRAND, ANDRE HOFMANN, ER-



Montag

HARD HUTTEL, VITALI JUDIN, SEBASTIAN MARSCHING, ANKE-
SUSANNE MULLER, and KIRAN SoNNAD — Karlsruhe Institut der
Technologie (KIT)

To tune the bunch length in order to produce coherent synchrotron
radiation, different optics with reduced momentum compaction factor
are used at ANKA. These optics were modeled using the Accelera-
tor Toolbox in Matlab and the LOCO add-on. LOCO allows to fit
the quadrupole strength and other linear components for a provided
measured orbit response matrix. A comparison of measured beam pa-
rameters with predictions of the model will be presented.

T 83.8 Mo 18:30 HG UR 8
Erh66hung der Energieschirfe des S-DALINAC durch nicht-
isochrones Rezirkulieren* — eFLORIAN Huc, Asim Araz, RALF
EicHHORN, NORBERT PIETRALLA und TIMOTHEY QUINCEY — Institut
fir Kernphysik, TU-Darmstadt, Schlossgartenstrasse 9, 64289 Darm-
stadt

Der supraleitende Elektronenbeschleuniger S-DALINAC an der TU
Darmstadt ist ein Linearbeschleuniger mit zwei Rezirkulationen. Mo-
mentan erfolgt die Beschleunigung im Linac im Maximum des Be-
schleunigungsfeldes, wiahrend die Rezirkulationen isochron, das heifst
ohne longitudinale Dispersion, betrieben werden. Die Energieschirfe
des Elektronenstrahls wird in diesem Rezirkulationsschema durch die
Stabilitdt des verwendeten HF-Systems beschréankt. Gegenstand der
vorgestellten Arbeit ist eine Umstellung auf nicht-isochrones Rezirku-
lieren, bei dem die Rezirkulationen mit einer definierten longitudinalen
Dispersion betrieben werden, wihrend die Beschleunigung nicht mehr
im Maximum sondern auf der Flanke des Beschleunigungsfeldes er-

folgt. Es werden Strahldynamikrechnungen, die eine Durchfiihrbarkeit
dieses Systems auch bei nur zwei Rezirkulationen zeigen, sowie erste
Messungen der longitudinalen Dispersion in den Bogensektionen des
S-DALINAC mit Hilfe von HF-Monitoren vorgestellt.

*gefordert durch die DFG im Rahmen des SFB 634

T 83.9 Mo 18:45 HG UR 8
Numerische Simulationsstudien zur Resonanzextraktion am
Elektronen-Stretcherring ELSA* — eOLIivER PREISNER und
Worrcang HiLLERT — Elektronen-Stretcher-Anlage ELSA, Physika-
lisches Institut, Universitat Bonn

Im Rahmen des Sonderforschungsbereichs/Transregio 16 “Elektroma-
gnetische Anregung subnuklearer Systeme” werden an der Beschleuni-
geranlage ELSA der Universitat Bonn Doppelpolarisationsexperimente
durchgefiihrt. Zur Maximierung des Tastverhéltnisses wird mittels ei-
ner drittelzahligen Resonanzextraktion der auf Energien bis zu 3,2 GeV
beschleunigte Elektronenstrahl den Experimentierplétzen zur Verfii-
gung gestellt.

Die Emittanz des extrahierten Strahls sowie die Effizienz des Ex-
traktionsprozesses ist von verschiedenen Parametern wie der fiir die
Anregung der Resonanz notwendigen Sextupolstarke oder den einge-
stellten Arbeitspunkten abhéngig. Zur Optimierung der Qualitit des
extrahierten Strahls ist ein genaues Versténdnis der Einfliisse dieser
Parameter unabdingbar.

In diesem Vortrag werden erste Ergebnisse der numerischen Simula-
tionsrechnungen vorgestellt.

*Gefordert durch die DFG im Rahmen des Sonderforschungsberei-
ches/Transregio 16



