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Welcome to the User Services Newsletter - Jens Dilling
It is my pleasure to introduce the new Physical Sciences Newsletter. It is meant to provide news
and updates for services and developments within the Physical Sciences Division here at
TRIUMF, including but not limited to our experimental on-site program of secondary beams (ie.
radioactive beams at ISAC and muon beams) for fundamental and applied research. The Physical
Sciences Division also provides technical services, such as experimental system developments
and manufacturing; in particular, detector and data acquisition systems. In order to facilitate
access and information, the Liaison Coordinator and Scientists are here to help. This issue adds
news from the TRIUMF Users Executive Committee (TUEC) of the TRIUMF Users Group (TUG)
We will publish this Newsletter twice per year and hope that it will provide useful information to
you. We look forward to hearing from you.

Nuclear Physics with Isotope Beams – Martin Alcorta
I would like to start off by first letting users know that we are here to help throughout the
experimental process at ISAC, from assistance in proposal writing and safety documents, to
infrastructure and technical support during experiments. We always welcome new users who
wish to use existing TRIUMF facilities or to bring their own experimental equipment and can help
guide them through the process.
We also want to continuously improve the user experience at TRIUMF and have therefore rolled
out a new “ISAC User Beam Time Satisfaction Survey” in 2017. For the upcoming schedule, I will
email the PI(s) at the completion of their experiment a link to the survey, which can be found
here: https://goo.gl/forms/mHj4PnSM87SFgqoq1. Please keep in mind that only one survey
should be filled out per experiment.
So far, the response to the survey from the user community has been impressive, having
received 15 surveys which have already helped to identify some areas which need improving. In
fact, as a direct result of this feedback, Science Division will meet together with members of the
accelerator division involved in operations and beam delivery to help address common issues
identified by several experimenters. We are still in the early stages of the feedback process and
hope this is a good sign of things to come. In future newsletter releases we will let the user
community know what changes have been made as a direct result of the survey.
Please continue to fill out the beam time satisfaction survey and do not hesitate to contact me for
questions related to the survey process, or comments/questions on the survey itself.
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Science Technology - Thomas Lindner
The goal of the Science Technology Department is to support the physics community in bringing
their projects to reality by providing technical resources for the design, construction, and
operation of experiments and other apparatus. A related goal is the development of new
technologies that will be enablers of future discoveries or have the potential for applications
outside physics research. The department's capabilities include detector design, simulation,
electronics and mechanical design, construction, firmware and software development, and
detector commissioning. These capabilities are spread across four different groups:
Instrumentation Physics, Detector Facility, Electronics Development and Data Acquisition. The
Science Technology Department has successfully completed dozens of projects both on-site at
TRIUMF and around the world.
Further details on the different services provided by the department and the procedure for
requesting assistance is provided on the following website: http://www.triumf.ca/sciencetechnology.

Centre for Material and Molecular Science - Iain McKenzie
TRIUMF is currently in its annual winter shutdown and the CMMS group is preparing for the
upcoming year of operation. The M15 and M20 µSR beamlines operate with a nominal 7-month
schedule with µSR experiments in the Meson Hall beginning on May 9th, 2018. There will be a
mini-shutdown in the beginning of October and the beam will continue until the beginning of
December. µSR experiments for the period from May 9th to September 4th, 2018 have already
been scheduled. µSR experiments in the remainder of the year will be scheduled after the
summer MMS-EEC meeting, which will be held on June 4th, 2018. The next proposal deadline for
the MMS-EEC is Tuesday, May 1st, 2018.
There will be reduced availability of beta-NMR in 2018 due to the delayed startup of ISAC as
personnel have been shifted to tasks related to the completion of the Advanced Rare IsotopE
Laboratory (ARIEL). ARIEL is TRIUMF’s flagship multidisciplinary research facility and will triple
TRIUMF’s output of rare isotopes for research upon completion in 2022. This year we are
anticipating approximately four weeks of 8Li beta-NMR, instead of the usual five weeks, and one
week of 31Mg beta-NMR.
Developments at the CMMS:
1. A collaboration of Canadian µSR groups (led by Jeff Sonier) and TRIUMF has received
funds from the Canadian Foundation for Innovation (CFI) and matching funds from the
provincial governments of British Columbia, Ontario, Quebec and New Brunswick for a
$10.7M project to redevelop the high-momentum M9B channel into one geared for µSR
research into quantum systems under extreme conditions of high pressures, high
magnetic fields, and very low or very high temperatures. The beam line, to be rechristened as M9H, will be optimized to produce transversely-polarized muons at all
practical momenta and thus excel at high transverse-field (TF) µSR. To this end, the new
M9H includes a new TF spectrometer based upon on a 4 Tesla superconducting omnidirectional Helmholtz magnet that will accommodate a 50 mK dilution refrigerator
specifically designed for high-pressure cell experimental targets (~ 2.5 GPa). M9H will
also support the insertion of high-pressure liquid or gas target sample cells under
extreme conditions (temperatures ≤ 1000 K and pressures ≤ 0.6 GPa). As part of this
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project we will complete the repair of the M9 front-end, which will finally allow operation
of the new M9A beam line. This beam line will have a dedicated 3 T spectrometer with
APD detectors and will be optimized for rapid sample characterization. The radiationresistant front-end quadrupoles have been sent to tender and we anticipate beam
delivery to M9A at the beginning of the 2019 summer beam period.
2. The CMMS group is in the process of hiring a new member who will be associated with
the Stewart Blusson Quantum Matter Institute (http://qmi.ubc.ca) at the University of
British Columbia. This person will lead an active research program that will engage with
the North American physics community and attract new users through collaborations.
3. Graeme Luke, Jeff Sonier, Rob Kiefl and Andrew MacFarlane were recently awarded a
grant from the NSERC Research Tools and Instruments Grants Program for a 3He
cryostat for the NuTime spectrometer. We anticipate this will be ready for user operation
early in 2019.
4. An upgrade to the NMR facility capabilities is in development, to achieve up to 2 kG insample-plane magnetic fields and temperature down to 300 mK.
5. Research and development into establishing the use of SiPM based detectors for µSR
continues. To date, a timing resolution of about 67 ps has been achieved with a 1cm
diameter muon counter delivering 16 photoelectrons to a set of 24 of SiPM detectors
arrayed around its circumference.

ARIEL Update - Adam Garnsworthy
The Advanced Rare IsotopE Laboratory (ARIEL) is TRIUMF’s flagship multidisciplinary research
facility currently under design and construction. This world-class facility will broaden Canada’s
research capabilities in particle physics, nuclear physics, nuclear medicine, and materials
science. A significant amount of resources is being directed towards making ARIEL a reality
which is essential for keeping the project on track. Excellent progress is being made on many
fronts with a number of key milestones already achieved.
A detailed update on all aspects of the ARIEL project will be given in early June as the ISAC
experimental schedule gets underway. Please visit the ARIEL website at:
http://www.triumf.ca/ariel

Beam Development Update – Alex Gottberg and Jens Lassen
In 2017, ten target ion source assemblies were operated at ISAC [2017 online target overview].
These targets were irradiated for a total of 4530 hours with an average proton beam current of 25
µA, enabling the delivery of 3368 RIB hours to users. Each target was carefully prepared, quality
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controlled, and its performance was studied offline as well as online through yield measurements
before any radioactive beam was delivered to users.
Developments aiming at increasing the intensity and availability of RIBs are at the heart of ISAC,
as it is for any successful ISOL facility. Target Ion Source Development (TISD) as well as other
infrastructure and beam development at ISAC are coordinated and prioritized according to
proposed beams, potential impact and available resources and beamtime. In this way, delivery of
42 new isotope beams and 32 improved yields were achieved at ISAC in 2017 [new beams in
2017]. Two out of many highlights were improved yields of 8Li achieved when rotating the proton
beam on a high-power tantalum target and the observation of improved yields of 7Be (2·108/s)
from a UCx target, where the production dominated by multinucleon transfer reactions in 12C from
the excess of graphite in these targets. This opens the opportunity to operate pure carbon
targets with higher specific target thickness, 10-fold proton beam intensity, higher temperature
and microstructures with improved isotope release properties. All online yields together with
calculated in-target production rates and other useful information can be found in the newly
designed TRIUMF Isotope Database. In addition, beam purification is increasingly relevant, e.g.
to study isotopes that are produced with orders of magnitude lower intensity than isobaric
contamination. Consequently, 2017 saw the record operation of chemically sensitive ion sources
and transfer lines. TRILIS was used to deliver 2160 RIB hours, a cold transfer line was
successfully employed between a SiC target and a FEBIAD ion source for the purification of He
and Ne beams and an Ion Guide Laser Ion Source (IG-LIS) was used for the purification of laserionized europium and gallium beams from a dominant surface-ionized background of atomic as
well as molecular isobars.
Offline developments are ongoing to further increase the purity of specific beams at ISAC. Laserionization schemes for Tm, Pr and Lu are being developed [TRILIS], and later this year we hope
to test a new proton-to-neutron converter concept that is under development in a collaboration
with SCK-CEN in Belgium and CERN-ISOLDE [proton-to-neutron converter]. Here, ISAC’s full
100 µA proton beam will be used to produce pure and intense beams of neutron-rich fission
products in uranium carbide (UCx), where the present TRIUMF operation licence limits direct
irradiations to 10 µA.

Figure 1: ISAC proton-to-neutron converter prototype for high-purity and high-intensity neutronrich fission product beams [PhD project, Luca Egoriti].
Following the interest in increasingly exotic radioisotopes, RIB production and extraction
technologies are becoming more and more sophisticated. This not only calls for development
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infrastructure for innovative target materials, transfer line and ion source concepts [OATIIS], but
also for improved beam detection and characterisation tools. Through collaboration with the
TITAN-MR-TOF, low beam intensities and complex isobaric beam compositions become
routinely accessible. Such close collaboration and interaction between the target development
team and ISAC users not only allows for the opening of new avenues of TISD, but also new ideas
and better channels of communication.
In general, target material development is one of the most promising avenues to increase the
intensity of a specific radioisotope beam. Before ionisation, radioisotopes have to diffuse from
the target material into the ion source. During this process, decay losses occur reducing the
release efficiency for short-lived radioisotopes. Therefore, production rates and yields at the
experiments are often orders of magnitude apart, especially for high-power targets. Losses
during diffusion are proportional to the material grain size. Thus, generating finer target materials
is a promising way to increase release efficiencies. High temperatures are required to achieve
noticeable diffusion coefficients, which, in turn, cause rapid sintering of fine grains. Addressing
this predicament, nano SiC fibres have been developed, showing remarkably reduced sintering
dynamics. Its isotope release properties will be tested in 2018.

Figure 2: Newly developed SiC nano-fibre target material. Nanometric SiC is incorporated into an
electrospun carbon fibre backbone that stabilizes the material and avoids sintering, even at 1600
˚C. [Master project, John Wong]
The demand for UCx targets is increasingly high, and the limited availability of this material
already has a negative impact on the ISAC beam time schedule. The significantly increasing
demand for UCx in the ARIEL era calls for the development of a new streamlined and accelerated
synthesis methodology. The current process puts significant strain on the target production
technical infrastructure and personnel throughout the year for production alone, which leaves no
resources and time for target material developments. Not offering UCx targets in the 2017 fall
schedule therefore allowed to conduct a successful ramp-up of the UCx target material process.
As a result, the current 10-week production time for one UCx target, could be reduced to less
than one week. We hope to confirm the online performance of this material in 2018 and hence
remove the current limitation in availability of UCx targets in future ISAC schedules [UCx synthesis
improvements].

Page 5 of 12

Volume 1 | No.1 May 2018
From Friedhelm Ames, ACOT April 2018:
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New Beams at ISAC [from Peter Kunz]:

TRILIS
TRILIS operation was made more versatile through the installation and operation of a second
pump laser for the TRILIS Ti:Sa lasers. The Ti:Sa laser systems were upgraded with new intracavity opto-mechanics for ease of operation and improved output power.
Off-line laser development continued on developing laser ionization schemes for Tm, Pr and Lu,
to further the availability of lanthanide beams – which with the help of the ion guide laser ion
source (IG-LIS) can be delivered at unprecedented purity.
For co-implantation of 225Ra and 225Ac, both Ra and Ac were resonantly ionized. In order to
reduce space charge effects, the lasers for Ra and Ac ionization were pumped from different
pump lasers, which were offset by 50 µs, interleaving the Ra and Ac ion pulses.
The additional pump laser also allows for a more flexible TRILIS setup and laser pulse
synchronization.
The first on-line yield measurements with TRILIS were done on Ti (in conjunction with the TITAN
MR-TOF), Gd, Tb, Sb and Er yields with TRILIS from a Ta target were measured and made
available in the on-line, up to date ISAC yield database.
Er was delivered by the charge state booster as a charge state 23+ Er ion beam for postacceleration. A high intensity beam of 7Be was delivered from a UC target for nuclear
astrophysics experiments. The majority of the 7Be production stems from the carbon.

156, 158, 160

Polarized Beams Development
The Polarizer has since its inception been used to polarize radioactive 8Li and other alkali-metal
beams for use in BNMR materials science experiments, probing nuclear structure and testing of
fundamental symmetries. Recently, we have brought polarized 31Mg into routine production, in
response to demands from the life sciences (bio-BNMR in liquid targets) and the materials
sciences (CMMS) group at TRIUMF, the latter valuing the fact that as a spin 1/2 nucleus, 31Mg
is a purely magnetic probe. A process of modernizing the laser systems and Polarizer beamline
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has begun, in preparation for the greater beam time and variety of beams expected once ARIEL
is running.

TRILIS operation online 2160 hours
Delivered isotopes from 15 different elements (Ac, Ra, Sr, Mg, Tl, At, Tb, Ti, Mn, Eu, Ga, Be, Cu,
Er, Ca) in 19 separate on-line experiments, two of which were with the IG-LIS to produce Eu and
Ga beams. The IG-LIS can now be considered a standard ion source of choice at ISAC.

Page 8 of 12

Volume 1 | No.1 May 2018

Page 9 of 12

Volume 1 | No.1 May 2018

Page 10 of 12

Volume 1 | No.1 May 2018

Page 11 of 12

Volume 1 | No.1 May 2018

Connecting to TRIUMF: Resources, Beams, and Facilities - Ania
Kwiatkowski
The TRIUMF User Group (TUG) has been the forum by which users can liaise with TRIUMF
Management for more than three decades. TUG:
•
•
•

provides a formal means for exchanging information relating to the development and use of
the facility,
advises members of the entire TRIUMF organization of projects and facilities available,
provides an entity response to the representations of its members for offering advice and
counsel to the TRIUMF management on operating policy and facilities.

Underlying these purposes is the definition of a "user." A common convention, however, is a
user uses beam produced by the facility. Another convention distinguishes between non-profit
users and revenue-generating customers of the beam. TUG's website
(http://www.triumf.ca/triumf-users-group) defines a user differently: a scientist or engineer "with
special interest in the use of the TRIUMF facility." The TRIUMF User Executive Committee
(TUEC) interprets that interest as one of TRIUMF resources, whether for regular usage or during
a sustained period.
Thus, all TUG-defined users are impacted by Management's balancing of finite resources
(manpower, equipment, and beam availability) during the ARIEL upgrade
(http://www.triumf.ca/ariel), regardless of beam usage. Moreover, since Fall 2016, the TUEC chair
reports on user engagement and satisfaction regularly to the Advisory Committee on TRIUMF
http://www.triumf.ca/home/about-triumf/governance/external-committees/acot (ACOT). These
examples highlight the need for a broad and active TUG; however, TUG membership is only
about 200 persons.
For these reasons, TUEC is exploring communication across the user base and updating its
charter and bylaws http://www.triumf.ca/charter-bylaws, documents untouched since 2005. We
invite you to participate in the process. Get in touch directly with a TUEC member or email
tug@triumf.ca. Come to Science Week http://www.triumf.ca/science-week-2018 (July 16-19,
2018), where a formal discussion on TUG will be held at the Annual Group Meeting (AGM).

END
If you have any questions or concerns regarding the contents of this newsletter,
please contact: marcello@triumf.ca or sciencediv@triumf.ca
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