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T 70.1 Do 16:45 KGI-HS 1019
Untersuchung der Stupakov-Schwelle zur Erzeugung stabiler
kohärenter THz-Strahlung — •Marit Klein1, Ingrid Birkel2,
Tobias Bückle1, Sara Casalbuoni2, Miriam Fitterer2, Bilia-
na Gasharova2, Erhard Huttel2, Yves-Laurent Mathis2, David
Moss2, Anke-Susanne Müller1,2, Nigel Smale2, Michael Süpfle2

und Pawel Wesolowski2 — 1Laboratorium für Applikationen der
Synchrotronstrahlung, Universität Karlsruhe — 2Institut für Synchro-
tronstrahlung, Forschungszentrum Karlsruhe

Die Synchrotronstrahlungsquelle ANKA am Forschungszentrum Karls-
ruhe kann kohärente THz-Strahlung erzeugen. Dafür muss der Be-
schleuniger in einer speziellen Optik mit reduziertem Momentum-
Compaction-Faktor betrieben werden, die es erlaubt ultrakurze Elek-
tronenpulse zu erzeugen. Unter der Einwirkung ihrer eigenen Strah-
lung verändert sich die Ladungveteilung im Bunch. Oberhalb einer
bestimmten Ladungsdichte im Bunch kommt es zu Strahlungsaus-
brüchen, darunter jedoch ist die Synchrotronstahlungsemission stabil.
Dieser Vortrag vergleicht gemessene Daten mit den theoretischen Vor-
hersagen dieser Schwelle.

T 70.2 Do 17:00 KGI-HS 1019
Spektroskopie kurzwelliger kohärenter Übergangsstrahlung
bei FLASH — •Stephan Wesch — DESY, Universität Hamburg,
Hamburg

Kohärente Übergangsstrahlung wird zur Untersuchung von beschleu-
nigten Elektronenpaketen herangezogen. Gibt es longitudinale Struk-
turen in diesen Paketen, so wird kohärent Übergangsstrahlung mit ei-
ner Wellenlänge dieser Strukturdimensionen emittiert. Existieren Dich-
temodulationen im Bereich von einem Mikrometer wäre dies ein Hin-
weis auf unerwartete Formen der Ladungsverteilung und relevant für
den Betrieb Freier Elektronen Laser.

In diesem Vortrag wird kurz auf die Erzeugung der
Übergangsstrahlung bei FLASH (Freier Elektronen Laser Hamburg)
und auf den Transport dieser außerhalb des Beschleunigertunnels
eingegangen. Erste Messungen des Spektrums mit einem Einzelschuß-
Spektrometer vom mittleren Infraroten bis hin zu optischen Wel-
lenlängen werden gezeigt.

T 70.3 Do 17:15 KGI-HS 1019
Bunch diagnostics with coherent infrared undulator radia-
tion — •Arik Willner1, Jörg Rossbach1, Oliver Grimm1, Hos-
sein Delsim-Hashemi1, Ulrike Frühling1, Bernhard Schmidt2,
and Michael Gensch2 — 1Universität Hamburg, Luruper Chaussee
149, 22761 Hamburg, Germany — 2DESY, Notkestr. 85, 22607 Ham-
burg, Germany

The Free-Electron-Laser in Hamburg (FLASH) at DESY has been
complemented by an electromagnetic infrared undulator as a new tool
for analysing the longitudinal profile of the short electron bunches
characteristical for FLASH using coherent diagnostic techniques. This
undulator has a maximum K-Value of 44 corresponding to a maxi-
mum wavelength of 200µm at an electron energy of 500 MeV. For the
characterization of the emitted radiation and for the analysis of cor-
relations between machine and undulator parameters an experimental
set-up is installed in the FLASH Experimental Hall containing a dis-
persive spectrometer as main instrument. The spectrometer is designed
for THz spectra using reflective blazed gratings as dispersive elements
and a pyro-electrical detector. In addition, intensity measurements are
made 10m behind the undulator in the tunnel. The far goal is the
reconstruction of the longitudinal bunch shape just by tuning the un-
dulator through the wavelength range and measuring the intensity of
the out coming infrared light. This talk will give an overview of the
spectrometer-design, the necessary preparative optics and of first re-
sults concerning correlation measurements with both settings in the
tunnel and in the experimental hall.

T 70.4 Do 17:30 KGI-HS 1019
First measurments at the optical replica synthesizer experi-
ment at FLASH — •Jörn Bödewadt1, Shaukat Khan1, Volker
Ziemann2, Gergana Angelova2, Peter van der Meulen3, Peter
Salen3, Mathias Hamberg3, Mats Larsson3, Holger Schlarb4,
Axel Winter1, Evgueni Saldin4, Evgeny Schneidmiller4,
Mikhail Yurkov4, Bernhard Schmidt4, and Atoosa Meseck5 —

1Universität Hamburg — 2Uppsala University — 3Stockholm Univer-
sity — 4DESY — 5BESSY

In summer 2007, a new device for the measurement of the longitudinal
electron bunch profile was installed at the free-electron laser FLASH at
DESY. Its principle is based on the generation of a coherent light pulse
(replica) that resembles the electron bunch shape. This replica can be
analyzed with standard methods (frequency resolved optical gating)
for short laser pulses. The commissioning and first measurements were
done, verifying the laser-electron interaction.

The principle of the optical replica synthesizer, the experimental
setup as well as first results are presented.

T 70.5 Do 17:45 KGI-HS 1019
Messung kohärenter Synchrotronstrahlung am FLASH Linac
— •Christopher Behrens — DESY-FLA — Universität Hamburg

Neuartige Lichtquellen, wie es die Freie-Elektronen-Laser(FEL) dar-
stellen, liefern extrem kurze und intensive Lichtpulse. Der Wel-
lenlängenbereich erstreckt sich vom fernen Infrarot bis in den Bereich
der Röntgenstrahlung. Um einen FEL betreiben zu können, benötigt
man einen wohl definierten Elektronenstrahl, dessen Eigenschaften zu
charakterisieren sind.
Kohärente Synchrontronstrahlung, die in den Dipolmagneten der
Bunch-Kompressoren erzeugt wird, liefert einen Hinweis auf die La-
dungsverteilung innerhalb der Elektronenpakete. Die Verwendung ei-
nes Diamantfensters ermöglicht eine effektive Auskopplung der kurzen
Wellenlängen aus dem Strahlrohr des Beschleunigers.
Dieser Vortrag geht auf den experimentellen Aufbau an einem der
Bunch-Kompressoren bei FLASH(Freie-Elektronen-Laser Hamburg),
sowie auf die Messung und Bedeutung der kurzen Wellenlängen der
kohärenten Synchrotronstrahlung ein.

T 70.6 Do 18:00 KGI-HS 1019
Measurement and Analysis of Coherent Synchrotron Radia-
tion Effects at FLASH — •Bolko Beutner — DESY Hamburg,
Germany

The vacuum-ultra-violet Free Electron Laser in Hamburg (FLASH)
is a linac driven SASE-FEL. High peak currents are produced using
magnetic bunch compression chicanes. In these magnetic chicanes, the
energy distribution along an electron bunch is changed by effects of
Coherent Synchrotron Radiation (CSR). Energy changes in dispersive
bunch compressor chicanes lead to transverse displacements along the
bunch. These CSR induced displacements are studied using a trans-
verse deflecting RF-structure. Experiments and simulations concerning
the charge dependence of such transverse displacements are presented
and analysed. In these experiments an over-compression scheme is used
which reduces the peak current downstream the bunch compressor chi-
canes. Therefore other self interactions like space charge forces which
might complicate the measurements are suppressed. Numerical sim-
ulations are used to analyse the beam dynamics under the influence
of CSR forces. The results of these numerical simulations are com-
pared with the data obtained in the over-compression experiments at
FLASH.

T 70.7 Do 18:15 KGI-HS 1019
Spurious Dispersion Effects at FLASH — •Eduard Prat —
DESY, Hamburg, Germany

FLASH (Free Electron LASer in Hamburg) is a SASE FEL user facility
at DESY, Hamburg. It serves also as a pilot project for the European
XFEL. For an optimal FEL performance, the beam size in the un-
dulator should not be increased by dispersive effects. Sources of the
(spurious) dispersion are field errors and stray magnet fields in the un-
dulator beam line as well as spurious dispersion created upstream of
the undulator by, for instance, rf coupler kicks, magnet misalignments
and field errors. The impact of these errors on dispersion generation
depends on the actual operating conditions of the accelerator, so the
dispersion must be measured and controlled frequently. A method to
correct dispersion will be described, and dispersion measurements and
correction results at FLASH will be presented. Finally, simulations of
the dispersion effects on the FEL performance will be presented.

T 70.8 Do 18:30 KGI-HS 1019
Phase space tomography diagnostics at the PITZ facility —



Donnerstag

•Galina Asova for the PITZ-Collaboration — DESY, Zeuthen 15738,
Germany

The major objective of the Photo Injector Test Facility at DESY in
Zeuthen (PITZ) is the development and optimisation of high bright-
ness electron sources suitable for SASE FEL operation. This requires
full characterization of the sources. Knowledge of the transverse phase-
space density distribution can be obtained using tomographic recon-
struction techniques. Therefore the PITZ beam line will be equipped
with a tomography section in 2008.

The module consists of a lattice of four observation screens with
three FODO cells in between them. A number of upstream quadrupoles
is used to match the electron beam to the optics of the lattice. It should
be capable of operation in a range of beam momenta between 15 and
40 MeV/c. The low energies together with the high current imply dif-
ficulties in its manipulation.

This work presents some major aspects concerning the design of the
setup. The expected performance is studied and verified with data from
numerical simulations.

T 70.9 Do 18:45 KGI-HS 1019

Statistische Analyse der FLASH-Betriebs- und Stillstands-
dauern — •Norbert Pchalek1,2 und Jörg Rossbach1,2 — 1DESY
Hamburg — 2Universität Hamburg

Es werden die Ergebnisse der statistischen Analyse der FLASH-
Betriebs- und Stillstandsdauern für die Zeit vom 6.1.2005 bis 1.4.2007
angegeben. Grundlage der Analyse sind die Betriebs- und Still-
standsdauern von anfangs festgelegten Betriebszuständen (Beam-De-
livery, Accelerator-Development, Tuning, Off-Time, Down-Time) und
Stillstandsursachen (Laser, Cryogenics, Vacuum, Magnets, Controls,
Klystrons,LLRF, Diagnostics, Water/Mains, MPS, Photon-Beamline,
Operatirs, Others). Diese Dauern werden unmittelbar vor Ende einer
jeden Schicht (3-Schicht-Betrieb) von der Schicht-Operator-Besetzung
ins Logbuch eingetragen. Es wird gezeigt, wie diese Daten mittels
Weibull-Statistik analysiert werden. Durch die dabei berechneten Wei-
bull-Parameter

”
Charakteristische Zeit“ und

”
Ausfall-Steilheit“ kann

das FLASH-Betriebs- und Stillstandsverhalten und damit die Zu-
verlässigkeit und Verfügbarkeit in objektiver Weise charakterisiert wer-
den.


