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Optics compensation for variable-gap undulator systems

at FLASH — ePuiLipp AmsTuTz!, SVEN ACKERMANNZ, JORN

BopEwaDT?, CHRIsTOPH LECHNER!, TiM Praru!, and MATHIAS
VoaT? — Universitit Hamburg, Hamburg — 2Deutsches Elektronen-

Synchrotron (DESY), Hamburg

Variable-gap undulator systems are widely used in storage rings and
linear accelerators to generate soft- and hard X-ray radiation for the
photon science community. By closing the undulator its focussing effect
gains in strength, which needs to be corrected, in order for the optical
functions in downstream parts of the accelerator to be constant.

At the free-electron laser (FEL) facility FLASH at DESY two undu-
lator systems share one common electron beamline. The first undulator
is a variable-gap system used for seeding experiments, the second un-
dulator is a fixed-gap system, which serves the user facility with FEL
radiation. Variaton of the gap in the first undulator results in altered
beam optics, which deteriorates the FEL process in the second undu-
lator. This gives rise to the need for a method to calculate a steady
correction function for quadrupole currents depending on the current
gap size, effectively making the disturbance transparent for subsequent
sections. The approach presented here applies the implicit function the-
orem to an analytical model of the beamline section and can be used
for any pertubation of the beam optics. In this contribution we present
the method and its implementation as well as measurements performed
at FLASH.

AKBP 1.2 Mo 14:15 BZ.08.06 (HS 1)
Calculation of Coherent Radiation — eMARKUS SCHWARZ —
ANKA, KIT

Electromagnetic radiation emitted by electron bunches in accelerators
is usually incoherent. However, when the bunch length becomes shorter
than the wavelength of the emitted radiation, the waves of the indi-
vidual electrons interfere constructively. As a result, the intensity of
this coherent radiation is enhanced by several orders of magnitude at
this wavelength. On one hand, this allows for intense radiation. On the
other hand, coherent radiation can act as a "magnifying glass”, which
allows one to study the electron bunch structure.

I give a brief derivation of the basic equation for coherent radiation
and discuss its properties for a simple Gaussian bunch as well as more
complex bunches.

AKBP 1.3 Mo 14:30 BZ.08.06 (HS 1)
Studies of THz-radiation in the Bursting Regime at ANKA
in Multi-Bunch Operation — eMiriam Brosi!, MICHELLE
CASELLE*, JOHANNES STEINMANN!, PATRIK SCHONFELDT?, EDMUND
HerrLE3, NicoLE HILLER3, ANKE-SUSANNE MULLER!:2:3, MAaRc
WEBER?, and ANDrREAas Kopmann? — 1LAS, KIT, Karlsruhe —
2ANKA, KIT, Karlsruhe — 3IPS, KIT, Karlsruhe — 4IPE, KIT, Karl-

sruhe

The ANKA storage ring of the Karlsruhe Institute of Technology (KIT)
operates in the energy range from 0.5 to 2.5 GeV and can generate bril-
liant coherent synchrotron radiation in the THz range with a dedicated
bunch length-reducing optic. The high degree of longitudinal compres-
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sion in this so-called low-alpha optics leads to complex longitudinal
dynamics of the electron bunches. The resulting micro-bunching insta-
bility leads to time dependent fluctuations and strong bursts in the
radiated THz power. The study of these fluctuations in the emitted
THz radiation provides insight into the longitudinal beam dynamics.
Fast THz detectors combined with KAPTURE, the dedicated KArl-
sruhe Pulstaking and Ultrafast Readout Electronics system developed
at KIT, allow the simultaneous measurement of the radiated THz in-
tensity for each bunch individually in a multi-bunch environment.

AKBP 1.4 Mo 14:45 BZ.08.06 (HS 1)
Narrow-Band THz Radiation at the Synchrotron Light
Source DELTA — ePEeTER UNGELENK!, FIN HENDRIK BAHNSEN',
Max BorsiNGER!, SveEnsa HiLBricu!, Markus HONErR!, HOLGER
Huck!, Maryam Huck!, SHaUkAT KHAN!, CARSTEN MaIl, ARNE
MEeYER AUF DER HEIDE!, RoBERT MoLo!, HELGE Rast!, GHo-
LAMREZA SHAYEGANRAD!, SERGE BieLawski?, CLEMENT EvAIN?,
Marc LE ParRQuUIER?, ELEONORE RousseL?, CHRISTOPHE Szwaj2,
MatTthias ARNDT?, KonsTANTIN ILIN®, ArTEM Kuzmin3, Ju-
LIANE Raascu®, and MicHAEL SieGeL? — !Center for Syn-
chrotron Radiation (DELTA), TU Dortmund University, Germany —
2PhLAM/CERLA, Université Lille 1, France — 3Institute of Micro-
and Nanoelectronic Systems, Karlsruhe Institute of Technology, Ger-

many

Based on the interaction of 40-fs laser pulses with electron bunches at
the 1.5-GeV synchrotron light source DELTA operated by the TU Dort-
mund University, coherent broad-band THz pulses are routinely gen-
erated since 2011. Recently, 11-ps laser pulses with a periodic intensity
modulation have been employed in cooperation with PhnLAM/CERLA,
Lille, in order to generate THz pulses with a narrow bandwidth of down
to 300 GHz and a tunable central frequency between 0.7 and 5.5 THz.
As a first application, the frequency dependence of YBasCu3zO7_«-
based (YBCO) THz detectors developed at the Institute of Micro- and
Nanoelectronic Systems (IMS) at KIT, Karlsruhe, has been studied. In
order to investigate a tuning range of the narrow-band pulses at lower
central frequencies, a new spectrometer is under development.

AKBP 1.5 Mo 15:00 BZ.08.06 (HS 1)
Non-interferometric spectral analysis of synchrotron radia-
tion in the THz regime at ANKA — e¢JOHANNES STEINMANN!,
ERIK BRUNDERMANNZ, MICHELE CASELLE®, BENJAMIN KEHRER!,
PauL ScutTze!, PATRIK SCHONFELDT!, MARCEL Scuun!, EDMUND
HerrLE?, NicoLE HILLER2, and ANKE-SUSANNE MULLERY2 — 1LAS,

KIT, Karlsruhe — 2IPS, KIT, Karlsruhe — 3IPE, KIT, Karlsruhe

The ANKA storage ring of the Karlsruhe Institute of Technology (KIT)
can be operated in a low-alpha mode in order to compress bunches
down to the picosecond range. Pico-second electron bunches radiate
coherently in the observed THz range. The spectral information in
this range can give valuable information about the bunch length and
on bunch form and substructures created by micro-bunching instabili-
ties We present the current activities at ANKA to explore this spectral
range to address the instabilities arising from collective effects resulting
in micro-bunching.



