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A kick-start for MARA physics

Following on from the successful
commissioning runs which proved that
the new MARA (Mass Analysing Recoil
Apparatus) separator does indeed perform
as expected, a workshop to discuss the
upcoming physics program was held in

JYFL on 15th -16th December 2015.
The workshop was attended by a total
of 40 participants (see photo above)
with interesting presentations and lively
discussions. There is clearly great interest
and a wide range of topics to be addressed at

MARA. At the March 2015 PAC deadline,
proposals focussed on MARA focal plane
decay studies will be accepted for evaluation
by the committee

JYFL hosts the ECAART12
conference in July 2016
The 12th European Conference on
Accelerators in Applied Research and
Technology (ECAART) will be held in
Jyväskylä 3-8 July 2016. The invited
speakers cover the main topics of the
conference and in addition to the scientific
and social program, there will also be an

active industrial exhibition in Agora. On
Sunday before the conference there will be
three tutorials with hands-on experiments.
The abstract submission deadline
is 1st of April and early-bird
registration deadline is 13th of May.
The proceedings will be published as a

special issue of Nuclear Instruments and
Methods in Physics Research B. The
conference is chaired by Timo Sajavaara
and vice-chaired by Kai Arstila and Ari
Virtanen. For more info, please visit the
conference website www.ecaart12.fi.
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Helium Ion Microscope taken into use

Researchers supervising the installation of the helium ion microscope
in the NSC cleanroom.

A Helium Ion Microscope (HIM) was
installed in the cleanroom of the NSC in
October 2015. The acquisition of this stateof-the-art microscopy tool was carried out
in collaboration between the Departments
of Physics and Department of Biology and
Environmental Science with infrastructure
funding from the Academy of Finland.
HIM is a novel development within
the family of scanning beam microscopes.
Instead of using electrons for beam particles,
as in conventional scanning electron
microscopes (SEM), helium ions are used.

Nanocellulose fibers imaged with HIM. The second image shows the
same location after nanocellulose has been deposited with 200 nm
aluminium oxide by atomic layer deposition.

He ions have a beam spot size below 0.5
nm, a focal depth that is 5-10 times larger
than electrons in SEM, and a very small
interaction volume for producing secondary
electrons, resulting in images with very high
resolution. Another important advantage of
HIM is its capability to image insulating
materials without charging effects as the
positive surface charging from He ions
and emitted secondary electrons can be
neutralized easily with an electron flood
gun.
As an instrument HIM is also a low-

Expansion of new infrastructure and research
at IGISOL
Every year it feels as though the IGISOL
facility is slowly expanding, both in terms
of its infrastructure as well as through new
lines of research. Since the beginning of
2016 the final touches have been added to
a new off-line ion source, situated on the
second floor of the facility. Operating on a
30 kV platform, beams of stable elements
will be produced, accelerated and merged
into the main IGISOL separator beam line
just before the dipole magnet. Initially the
off-line station will use a discharge ion
source however plans to couple a surface
ion source (K, Rb and Cs) similar to that in
operation at JYFLTRAP will be realized in
the summer. Additionally, a carbon cluster
source will be added at a later stage. The aim
is to optimize the operation of the facility so
that cooling down periods after an on-line
run need not delay any off-line tests.
The start of the year also saw the arrival
of the first semi-permanent infrastructure
needed for a new research theme in the
laboratory - cold atom physics. In a new
collaboration with the group of Prof.
Renzoni of the University College London,
we aim to realize coherent gamma ray
emission in a Bose-Einstein condensate
of 135mCs isomers produced at IGISOL via
fission. The first phase of the experiment,

Master’s student Markus Vilén at work with the
new off-line ion source at IGISOL.

planned for 2016, will be to cool and trap
stable Cs in a magneto-optical trap. The
Cs will be produced using the new off-line
ion source. The required lasers and optical
components have been installed in an area
reserved near the focal plane of the mass
separator. The project received a boost in
November with the start of a Marie Curie
Fellowship at UCL (Luca Marmugi) who is
to work alongside the IGISOL team

energy ion accelerator with an energy range
of 10-40 keV and with the possibility to use
a neon beam in addition to helium. Typical
beam currents are 0.1-50 pA. The neon
beam can be used for ion beam milling
and lithography with very high lateral
resolution. Possibilities to use helium
beam for ion beam analysis of thin films
is currently under investigation within the
Pelletron group.

Two new
professors at
JYFL
In 2015, the university profiling
scheme commenced, which included the
Accelerator Laboratory. As a result, two new
professors, Timo Sajavaara and Iain Moore
were appointed to strengthen and widen
the research program of the Accelerator
Laboratory.
Timo Sajavaara is the leader of the
Pelletron research group in the Accelerator
Laboratory, but he has close connection
to the Nanoscience Center as well. His
research interests include ion beam and
material interactions and accelerator-based
thin film research. He is the chairperson of
the ECAART conference to be organized in
the next summer.
Iain Moore is a senior member of the
IGISOL group in charge of laser-based
research and technical developments.
In addition to research at IGISOL, he
is one of the leading persons in a new
proposal to construct the gas cell–based
low energy beam line after the recently
commissioned MARA recoil separator. He
is also spokesperson of the Laspec project
at FAIR.
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Infrastructure funding from the
Academy of Finland
At the end of 2015 the Academy of
Finland granted over one million euros for
the updating of research and contros systems
infrastructure in the accelerator laboratory.
The funding application included an upgrade
of the control system for accelerators and
beam transport, instrumentation for the
RITU and MARA recoil separators and
MARA gas cell, and an upgrade for the
collinear laser spectroscopy facility.
The present industrial ALCONT control
system has served the accelerator laboratory
reliably for the past 25 years. Due to the
diminishing support and lack of hardware
upgrades, the decision has been taken to
invest in a new system. The preparatory
study for different options was already made
well before the funding decision.
Instrumentation upgrades for
MARA and RITU include a new support

structure moving mechanism for the Ge
array, allowing a reasonably fast switch
between two separators sharing the same
instrumentation. In addition, liquid nitrogen
lines will be extended and phased out parts
of the electronics and data acquisition
system will be upgraded.
One important goal for the infrastructure
funding is to support a new multidisciplinary
research direction involving state-ofthe-art gas cell-based techniques at the
MARA separator. Over the coming years,
researchers from the IGISOL and nuclear
spectroscopy groups will combine expertise
to realize a low-energy radioactive ion
beam facility at MARA. Reaction products
will be stopped, thermalized and extracted
from a gas cell positioned close to the
focal plane of the separator. The ions will
be accelerated, mass separated and either
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implanted into a spectroscopy setup or
injected into a rf cooler-buncher to prepare
the beam for delivery to a multi-reflection
time-of-flight mass spectrometer, currently
under development at IGISOL. The initial
focus will be on mass measurements of
nuclei of astrophysical interest lying in the
N~Z region. Laser ionization techniques
will also be applied at the new facility, as
well as resonance ionization spectroscopy
in the future. This work is supported by
researchers from KU Leuven and will be a
test bench for future applications at the S3
spectrometer, GANIL.
The final application for the
infrastructure funding is to expand the
existing solid-state laser system at IGISOL
which is based on the cw Matisse laser.
With the planned frequency doubler and
accessories, this upgraded laser system will
expand the capabilities (in terms of new
wavelengths and thus a wider selection of
possible atomic transitions) of the collinear
laser spectroscopy program which currently
relies solely on dye laser technology.

JYFL joins the DUNE Collaboration

Timo Sajavaara

Iain Moore

There has been remarkable progress in
the field of long-baseline neutrino oscillation
physics over the past years. JYFL has
contributed to that research since 2006. One
of the major goals of the European neutrino
community was to send a high-power
neutrino beam from CERN to Finland where
at a distance of 2300 km and at the depth of
1.4 km a giant neutrino observatory would
be located. The 2014 CERN decision not
to include neutrino beams to its long-range
plans has forced a change of strategy. Fusing
the expertise gained from LAGUNA and
LAGUNA-LBNO Design Studies in Europe
and from the LBNE project in the States,
the DUNE Collaboration was formed.
JYFL formally joined the collaboration
on 14 January 2016. Two senior scientists
(J.Maalampi and W.H.Trzaska) and their

Ph.D. student were added to the list of ~800
members representing 146 institutes from
27 countries. Deep Underground Neutrino
Experiment will project neutrino beams
produced at the Long-Baseline Neutrino
Facility at Fermilab towards a 4x10 kton
Liquid Argon Time Projection Chamber
(LAr TPC) detector complex located 1300
km away and 1.5 km underground in the
Sanford Underground Research Facility in
Lead, South Dakota. The main contribution
of the JYFL group comes through the
WA105 experiment at CERN. The 6 x 6 x 6
m3 dual-phase LAr TPC being developed by
the WA105 Collaboration is now recognized
as a ProtoDUNE detector. It is intended for
tests with charged particle beams from the
CERN SPS already during 2018.
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Next Call for Proposals
Deadline: March 15, 2016
The next deadline for submission of
proposals and letters of intent is March
15, 2016. Proposals should include an
abstract/summary. A justification of
the beam time requested, based on crosssections, detector efficiencies, etc. should
be given. If a proposal is the continuation

of an existing experimental program at the
JYFL Accelerator Laboratory, a summary of
the status of the project should be included.
Proposals and letters of intent should be sent
(preferably as a postscript or pdf file) to the
Program Advisory Committee secretary
Mikael Sandzelius (address: see below) and

include the Proposal Summary Sheet which
is available from the JYFL WWW-pages
(https://www.jyu.fi/fysiikka/en/research/
accelerator/index_html/beamtime.html).
You are encouraged to contact anyone in the
Contact List at the end of this Newsletter for
more information.

How to contact us:
Name

Ari Jokinen
Juha Uusitalo
Paul Greenlees
Pauli Heikkinen
Mikael Sandzelius
Iain Moore
Wladyslaw Trzaska
Ari Virtanen
Timo Sajavaara
Hannu Koivisto
Arto Lassila
Jaana Kumpulainen

Responsibility

Scientific Director,
IGISOL
RITU, MARA
γ- and e--spectroscopy
Technical Director
Beam-time schedule,
PAC secretary
Laser spectroscopy
HENDES, LSC, dE/dx
Applications
Accelerator-based materials
physics
ECR ion sources
Control system
Radiation safety

e-mail

ari.s.a.jokinen@jyu.fi

juha.uusitalo@jyu.fi
paul.greenlees@jyu.fi
pauli.heikkinen@jyu.fi
mikael.sandzelius@jyu.fi
iain.d.moore@jyu.fi
wladyslaw.h.trzaska@jyu.fi
ari.virtanen@jyu.fi
timo.sajavaara@jyu.fi
hannu.koivisto@phys.jyu.fi
arto.lassila@phys.jyu.fi
jaana.k.kumpulainen@jyu.fi
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Phil Walker, Surrey
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