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The LHC is Back

Particle beams were once
again circulating in the
world’s most powerful par-
ticle accelerator, CERN'’s
Large Hadron Collider
(LHC) on November, 20"
2009. The machine ended
its first full period of opera-
tion in style on Wednes-
day, December 16". With
collisions recorded at en-
ergies of up to 2.36 TeV
the accelerator has set a
new energy world record.

The LHC pushes accel-
erator science and tech-
nology in many different
fields, including a number
of beyond state-of-the-art
developments in beam in-
strumentation. This re-
quires close collaboration
between partners, the ex-
ploitation of synergies
wherever possible, and a
long term R&D planning.

DITANET directly contrib-
utes to some of the LHC
installations such as the
synchrotron  light tele-
scope for the measure-
ment of the longitudinal
beam profile. For an in-
strumentation expert it is
always a reward to meas-
ure beam properties for
the first time with a new
installation and we can
only congratulate our
CERN colleagues on their
great work.

Besides its contributions
to optimizing existing par-
ticle accelerators, the
network is also involved in
central developments for
future facilities, such as
the Facility for Antiproton
and lon Research (FAIR)
in Germany.

By bringing together early
stage and experienced re-

searchers from all over
the world in its first topical
workshop on low energy,
low intensity beam diag-
nostics, DITANET follows
its goal of encouraging
knowledge exchange be-
tween partners and driving
new developments.

2010 promises to be an-
other very exciting year for
our community with many
interesting events such as
the BIW and IPAC in May.
DITANET will organize a
number of training events
and | would like to use this
opportunity to encourage
you checking our web
page on a regular basis.

Carsten P. Welsch, Coordinator

DITANET Prize 2009: Applications still open

Applications are still open
for the Network’'s first
Prize in Beam Diagnostic
Techniques.

A 1,000 euros cash prize
is awarded for an out-
standing contribution to

the field of beam instru-
mentation for particle ac-
celerators by a researcher
in the first five years of
his/her professional ca-
reer.

The deadline for applica-

tions is 31% January 2010
and full information on
how to apply can be found
on the DITANET website:

www.liv.ac.uk/ditanet
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This event marks the
beginning of a series to be
organised by DITANET

Recent Events

First DITANET Topical Workshop
Low Energy, Low Intensity Beam Diagnostics

The first DITANET topical
workshop took place on
November, 24" and 25" in
Hirschberg-Grof3sachsen

near Heidelberg in Ger-
many. It focused on the
diagnostics of low energy
and low intensity ion
beams and brought to-
gether around 40 scien-
tists and engineers from
all over the world. Its par-
ticular aim was to join
early stage researchers,
both from within the net-
work and from the wider
community, with re-
nowned experts allowing
the establishment of im-
portant contacts for both
their careers and for re-
viewing the status of dif-
ferent R&D activities.

Day one began with an in-
troduction to the future

Facility of Antiproton and
lon Research, where
many of the monitors
presently under develop-
ment in different groups
will be used to monitor all
beam characteristics with
a high precession. It then
stretched to the beam in-
strumentation used at dif-
ferent storage ring and
cyclotron facilities around
the world.

The second day concen-
trated on electrostatic
storage rings which are
the ideal tool for lowest
beam energies down to a
few tens of keV and inten-
sities as low as 10* pps.
Presentations were given
on the ELISA (ISA, Ar-
hus), DESIREE (MSL,
Stockholm), CSR (MPI-K,

Heidelberg), and USR
(FAIR, Darmstadt) facili-
ties and triggered interest-
ing discussions on these
challenging develop-
ments.

This workshop was organ-
ized by Peter Forck, Rai-
ner Haseitl (GSI) and An-
dreas Peters (HIT) and
made possible though the
support by the DITANET
project. It marked the be-
ginning of a workshop se-
ries — information on fu-
ture events will be posted
on the Network’'s home-

page.

All contribution can be ac-
cessed via the project's
home page.
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Forthcoming Events

Second DITANET Topical Workshop
Longitudinal Beam Profile Measurments in High Energy Accelerators

July, 12"/13" 2010

The Cockcroft Institute will
host DITANET’s second
Topical Workshop on lon-
gitudinal beam profile
measurements in  high
energy accelerators. This

event is still in the plan-
however,
further details and a draft
programme will be posted
on the DITANET web site

ning stages,

shortly.

News from DITANET Partners

CERN, Switzerland (A. Jeff and T. Lefevre)

The commissioning of the
Large Hadron Collider re-
started successfully at
CERN in November 2009.
DITANET is involved in
the development of beam
profile measurements us-
ing Synchrotron Radiation.
Unlike electrons, protons
do not radiate synchrotron
radiation ‘easily’. Depend-
ing on the beam energy,
different synchrotron light
sources must be used. A
dedicated superconduct-
ing undulator has been
built for low beam ener-
gies (450 GeV to 3 TeV),
while edge and centre ra-
diation from a beam-
separation dipole magnet
are used respectively for
intermediate and high en-
ergies (up to 7 TeV). The
emitted visible photons
are collected 27m down-
stream using a retractable
mirror that sends the light
into an optical system,
which requires a very
careful pre-alignment. At
the moment two different
detectors have been in-
stalled and commissioned.
The first one relies on the

use of an intensified cam-
era, which will provide the
continuous monitoring of
the transverse sizes of the
LHC beams.

The second system is
providing the monitoring of
the Abort Gap. The LHC
beam-dump system relies
on extraction kickers that
need 3 microseconds to
rise to their nominal field.
Since particles transiting
the kickers during the rise
will not be dumped prop-
erly, the proton population
in this interval must al-
ways remain below
quench and damage lim-
its. A specific monitor de-
signed to measure the
particle population of this
gap detects synchrotron
radiation using a gated
photomultiplier. Since the
quench and damage limits
change with the beam en-
ergy, the acceptable
population in the abort
gap and the settings of the
monitor must adapt ac-
cordingly. The calibration
of the monitor is per-
formed by adjusting the

Early stage

tion.

trigger in order to observe
the first pilot bunch. An
example of a typical signal
collected by the Photomul-
tiplier (shown to the left),
with two pilot bunches on
each side of the abort

gap.

In addition to these exist-
ing detectors, a study has
been initiated to provide
longitudinal density pro-
files of the LHC beams
with a high dynamic range
and a 50 ps time resolu-
tion. This would allow for
the precise measurement
both of the bunch shape
and the number of parti-
cles in the bunch tail or
drifting into ghost
bunches. A solution is
proposed based on count-
ing synchrotron light pho-
tons with two fast ava-
lanche photo-diodes
(APD) operated in Geiger
mode.

A first prototype of the
system will be tested in
2010.

researchers
and experienced col-
leagues are invited to con-
tact the project coordinator
to discuss their participa-

4>

The Cockcroft Institute

of Accelerator Science and Technology

bucket A

Ibucket 1201

Jus

Two bunches seen
by the Aborf gap
rmanflor
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News from DITANET Partners (Continued)
HIT, Germany (M. Ripert and A. Peters)

By using a pepper-pot
emittance device it is pos-
sible to improve the beam
quality by retuning the ion
source conditions. In No-
vember 2009, in collabo-
ration with the DITANET
Associate Partner, Max
Planck Institute for Nu-
clear Physics in Heidel-
berg, the screen material
for the on-line emittance
device was investigated.
The main interest of this
experiment is to determine
which material can with-
stand a high current of
10 mA light ions without
any damage. Qualitative
results of ion lumines-
cence measurements are
presented for candidate
materials.

As a reminder, in a pep-
per-pot device, the scintil-
lator is used to create a
photographic image of the
beamlets with pixel inten-
sity corresponding to the
charge concentration of
beam particles striking the
scintillator. A CCD cam-
era records multi-shots.

The materials used were
selected because of their

availability, transparency,
radiation hardness, fast
response, prior use in
beam diagnostics, or
spectral matching to CCD
detectors are Inorganic
Doped Crystal (for exam-
ple : YAG:Ce ), Inorganic
Undoped Crystal ( Sap-
phire, YAG) and Quartz
and Borosilicate glass.

Irradiation was carried out
using 8 keV /u H" beams
with flux up to 310" parti-
cles per pulse. The energy
of the incoming ions was
transferred to the host ma-
terial by electronic and
nuclear energy-loss proc-
esses and leads to the
creation of several types
of defects. Inorganic
Doped crystal, quartz ma-
terial and Dborosilicate
glass are qualitatively
good candidates with sat-
isfactory light output and
low damage. As envis-
aged, the doped YAG
crystal enhances its light
output due to an efficient
energy transfer from the

ionization track to the
doped sites (Ce). This
transfer, in which elec-

tronic defects (vacancies,

interstitials...) play a major
role, is necessary to
achieve a good light out-
put. However, the pres-
ence of defects could ul-
timately reduce the light
output. In this test, after
1.3 seconds of total irra-
diation time of 10 YA pro-
ton beam, the doped YAG
crystal displayed a black-
ened area which does not
qualitatively reduce the
light output. On the other
hand, the undoped YAG
crystal, showing a lower
and constant light output,
had a significant reduction
(~ 97 %) of its light output
due to the blackening of
the material.

Although self-restoring of
the structure is expected
to occur in the undoped
material, a significant frac-
tion of these defects will
be retained in the struc-
ture and will inhibit the
undoped material lumi-
nescence.

In order to find solutions
such as the final choice of
the target, quantitative in-
vestigations on all materi-
als will be performed in
the near future.

CNA/University of Seville, Spain (Z.A. Haidar and J.G. Camacho)

CNA received an award Universities in Andalusia"
from the Forum of Social was associated to the

Councils of Andalusian general
Center,

universities.

activities in the
with a special

The award, entitled "So- mention of the DITANET
cial Implication on Public project.

Congratulations !

More information:

http://www.comunicacion.u
s.es/?g=node/2212
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News from DITANET Partners (Continued)
Royal Holloway, University of London, UK (T. Aumeyr and G. Blair)

Laser-wire systems use a
finely focused beam of la-
ser-light to scan across
the particle beam in order
to measure the transverse
beam profiles; measure-
ment of the transverse
beam profile is an essen-
tial input into determining
the transverse beam emit-
tance. Laser-wires can be
employed at electron ma-
chines using the Compton
Effect, where the laser
photons are scattered by
the electrons and can be
detected downstream as
gamma rays in a calorime-
ter; alternatively the scat-
tered electrons can be de-
tected because they are
over-focused by down-
stream magnets. A laser-
wire can also be used at
H" machines, where the
fundamental process is
photo-ionization of the H
ion to form neutral H-
atoms; the neutralised H-
atom and/or the released
electron can be detected
downstream. Both tech-
niques are under study as
part of an ESR project
within DITANET.

The electron machine un-
der study is the newly-
completed PETRAIII ac-

celerator at DESY, Ham-
burg. PETRAIIl is a new
synchrotron light source
and is the world’'s most
brilliant source of synchro-
tron light in the wave-
lengths it offers. Under-
standing the emittance of
PETRAIIl is very important
to achieving its ultimate
performance; the electron
beam size is typically of
order ten microns. The
laser-wire experiment at
PETRAIIl was installed in
early 2009, using green
laser-light, and within a
week was producing first
data; this was a remark-
able achievement, build-
ing on experience at the
previous PETRAII system.
Using a vertical optical ta-
ble, laser light can be di-
rected so as to scan in ei-
ther the vertical or hori-
zontal directions. Thomas
Aumeyr, a DITANET ESR,
was heavily involved in
testing the system at
RHUL before it was
shipped to DESY and he
was also heavily involved
in its commissioning. The
current emphasis is on
automation and on inte-
grating the laser-wire data
acquisition into the
PETRA system so that the

laser-wire will become a
central diagnostic tool for
the machine operators.
Once this is complete, the
emphasis will shift to data
taking and analysis in the
context of PETRAIIl opti-
misation.

More recently, Thomas
has been working with the
Front End Test Stand
team at RAL and Imperial
College to look at the use
of laser-wires for H
beams. In this case the
laser operates in the infra-
red and the beam sizes
are of order mm, rather
than microns. The main
challenges here are the
signal to noise ratio, be-
cause the initial location of
the laser-wire is close to
the ion source, where the
backgrounds are large.
Together with the laser-
experts at RHUL and the
FETS team, Thomas is
looking at how to increase
the laser power and is
also looking at novel
methods of signal detec-
tion, including the use of
diamond detectors in col-
laboration with Diamond
Detectors Ltd, a DITANET
adjunct partner.

Royal Holloway

University of London
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News from DITANET Partners (Continued)

University of Liverpool, UK (J. Harasimowicz and C.P. Welsch)

Future atomic and nuclear
physics experiments place
challenging demands on
the required beam instru-
mentation. Low energy (<1
MeV), low intensity (<10’
pps) beams will require
highly sensitive monitors.
This is especially true for
the Facility for Low-energy
Antiproton and lon Re-
search (FLAIR) where an-
tiproton beams are decel-
erated down to 20 keV and
as few as 5-10° particles
per second will be slowly
extracted for external ex-
periments.

In order to investigate the
limits of scintillating
screens for beam profile
monitoring in the low en-
ergy, low intensity regime,
a structured analysis of
several screen materials

has been carried out under
different irradiation condi-
tions. The first experi-
ments were realized in Oc-
tober 2009 at the Nuclear
Physics Laboratory INFN-
LNS in Catania, ltaly (a
DITANET Associate Part-
ner) with the invaluable
help of Paolo Finocchiaro,
Luigi Cosentino and Alfio
Pappalardo. The tests
were based on irradiation
of the screens with con-
tinuous beam of protons in
the keV range with the in-
tensities down to a few fA.
The scintillating materials
used during the investiga-
tion included Csl:Tl,
YAG:Ce and a Tb-glass-
based Scintillating Fibre
Optic Plate (SFOP). In or-
der to reduce the initial
beam currents of a few pA
to only a few fA, the pep-

New to the Network

Alessio Bocci

Alessio Bocci joined the
Nuclear Physics Group of
Seville in October 2009 as
an Experienced Re-
searcher within DITANET
at the Centro National de
Aceleradores (CNA), Uni-
versity of Seville. His main
activities are the develop-
ment of novel detectors,
electronic equipment, and
data acquisition, relevant
for beam tracking, beam
diagnosis, charged particle
detection, and medical ap-
plications. Alessio’s past
research activities include
instrumentation, detectors
and electronics in different
fields of physics. He
graduated with a degree

Laurea in Physics special-
izing in Astrophysics from
the University of Roma “La
Sapienza” in 2004. He
gained his PhD in 2008 in
Astronomy at the Univer-
sity of Florence in Italy, at
the XUVLab, working on
the R&D of diamond de-
tectors for spectroscopical
applications in the detec-
tion of photons at Soft and
Hard X-rays energies.
Moreover, during this time
Alessio was involved in the
research and development
of fast wun-cooled IR
HgCdTe photo-detectors
dedicated to particle
beams diagnostics, in col-
laboration with the

per-pot-like attenuators
were used, producing
multi-peak images. This al-
lowed resolution testing of
the screens at the same
time.

The preliminary results
exhibited great sensitivity
of Csl:Tl and SFOP to low

intensity, low  energy
beams required by facili-
ties like FLAIR.

For 200 keV protons, the
beam was still visible at
approx. 10 fA and only a
few seconds of averaging.
The resolution achieved
was very high and better
than 0.5 mm as depicted
in the figure to the right.
On the other hand, the
YAG screen, despite its
better radiation hardness,
responded only in a very
limited ranae.

DA®NE-Light facility at the
Laboratori Nazionali di
Frascati (LNF) of the Na-
tional Institute of Nuclear
Physics (INFN) in ltaly.
Within the Accelerator Di-
vision of LNF he was in-
volved in the framework of
the Time Resolved Posi-
tron Light Emission (3+L)
experiment: a project de-
voted to the diagnostics of
the e” beam of DA®NE. At
present Alessio’s main
scientific interests lie in the
field of accelerator phys-
ics, beam diagnostic tech-
nigues and experimental
applied physics.

Image of 50 keV protons taken
with Csl:Tl (left) and the light in-
tensity map for the selected region
(right).
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New to the Network (Continued)

Jan Egberts

Jan began studying
physics in Heidelberg,
Germany in April 2003.
After he received his pre-
diploma at the end of
2004 he was accepted for
the Baden Wuerttemberg -
North Carolina exchange
programme and spent one
year at the University of
North Carolina. In 2006 he
returned to Heidelberg
University to complete his
studies with a focus on
atomic physics, particle
physics and applied
accelerator physics.

Whilst attending one of
the Heidelberg Graduate
Days, Jan became
acquainted with
accelerator research and
started his diploma thesis
on accelerator beam
diagnostics. The diploma
thesis titled ‘Investigations
on transverse  beam
profile measurements with
high dynamic range’ was
carried out at the Max
Planck Institute for
Nuclear Physics. Jan
graduated in July 2009.

In October 2009, Jan
began his PhD at CEA
Saclay as a DITANET
trainee on the beam
diagnostics of the IFMIF-
EVEDA accelerator and in
particular R&D into a
residual gas ionization
monitor. The main
objective of this work is to
develop up a radiation
hard, non-interceptive
transverse beam profile
monitor for high beam
currents of 125 mA.

Product News from VIiALUX: (DITANET Associate Partner)
Spatial Light Modulators with High Resolution and High Speed

DMD micro mirror arrays
have been widely used in
projector devices and TVs
and are famous for the
current Pico™ Projectors
embedded in  mobile
phones. There is much
more potential of these
SLM devices when used
with a freely controllable
interface: DLP® Discov-
ery™.  Typical applica-
tions can be found in dy-
namic pattern control for:
diffractive  optical ele-
ments, adaptive masking,
light mixing, spectroscopy,
holographic applications,
direct imaging maskless
and rapid prototyping.

VIALUX is pleased to in-
form you that the new
Chipset and Starter Kit
series  Discovery™4100
has been made available
now for the general use of
the Digital Micromirror
Device (DMD) in research
and development as well
as for product design. The

new generation is a fur-
ther improved platform
with outstanding specifica-
tions; Discovery™4100
Starter Kits and Chipsets
provide customers the full
performance potential of
latest DLP® technology.
VIALUX has also released
the new ALP-4.1 Control-
ler Suite for Discov-
ery™4100. ALP-4.1
drives the new chipset to
the full extent of the 2x
LVDS Discovery™4100
data rate specification and
provides outstanding
22,727 fps (i.e. 22,727 full
global array switches per
second for the .55 and .7
XGA DMD - instantly
available by just loading
and calling a sequence of
patterns using the ALP
API. In addition, the ALP-
4.1 on-board SDRAM ca-
pacity is increased to
32Ghit for holding pre-
loaded data).

There are six Discov-
ery™4100 Starter Kit
models available including
the UV and NIR options
for three different DMD
formats. All DMD types of
the former Discov-
ery™4000 series are sup-
ported and upgrade op-
tions are available at Vi-
ALUX to drive the same
DLP® chips with the new
platform. The product line
will support customers in
various applications with
the performance of latest
DLP® technology.

The mirrors are aluminium
coated so that the usable
light spectrum is mainly
controlled by the DMD
window transmittance.
Further information and
detailed specifications can
be found at:

http://www.vialux.de.
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Examples of Recent Publications/Presentations

Glenda Wall - Project Méﬁéé'ér Publication resulting from collaboration between CNA/U Seville and CEA Saclay:

Cockeroft Institute J. Pancin, et al., “Secondary Electrons Detectors for beam tracking: Micromegas and

4, Keckwick Lane wire chamber”, JINST 4 P12012 (2009).
Warrington, WA4 4AD
United Kingdom Presentation: Alessio Bocci (CNA, Seville) participated and presented a talk at the

1% CARAT workshop which took place at GSI, 13™-15" December 2009.
PHONE:
+44 (0) 1925 86 4346

Events 2010:

FAX:
+44 (0) 1925 60 3192 DITANET Events
E-MAIL: March 15"-19" Complementary Skills School, University of Liverpool, UK
g.p.wall@liv.ac.uk April 11" and 12" European Commission Mid-Term Review Meeting, Brus-
sels, Belgium
April 13" DITANET Steering Committee Meeting, Brussels, Belgium
July 12" and 13" 2" Topical Workshop: Longitudinal Beam Profile Measure-
ments in High Energy Accelerators, Cockcroft Institute, UK
Other Interesting Events
May 15— 5" Beam Instrumentation Workshop, Santa Fe, USA
Carsten P. Welsch — Pl May 24™ — 28" International Particle Accelerator Conference, Kyoto, Japan
_ July 2M-7" ESOF, Torino, ltaly
goﬁkcfﬁ. "Ilsﬁ't“te August 237 — 27" FEL, Lund-Malmd, Sweden
Warrington, WA 4AD September 12"-17" | LINAC, Tsukuba, Japan
United Kingdom September 12"-17" ECAART, Athens, Greece
PHONE:
+44 (0) 1925 86 4352 NOTICE BOARD
FAX: MID TERM REVIEW
+44 (0) 1925 60 3192 This event is drawing closes and DITANET partners and trainees are reminded to send
their travel details to the project manager as a matter of urgency, as accommodation
E-MAIL: needs to be set.

c.p.welsch@liverpool.ac.uk

DEADLINE FOR THE NEXT NEWSLETTER
29" March 2010.

About DITANET

The development of novel Diagnostic Techniques for future particle Accelerators is

I the goal of the European Network (DITANET) which is installed within the Marie Curie
ITN scheme. Several major research centers, leading universities, and partners from
www.liv.ac.uk/ditanet industry are developing beyond-state-of-the-art diagnostic techniques for future

accelerator facilities, whilst jointly training students and young researchers within this
unique European structure.

This project is funded by the European Commission as part of the FP7 Marie Curie
Actions under contract number PITN-GA-2008-215080.
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