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Particle Physics Faculty Meeting

§ Agenda
§ News/Updates
§ Committee updates
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Unexpected 
News!
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Particle Physics Return to Site
§ Our quotas have been steadily increasing (now at ~10)
§ Currently averaging about 8-9 people on site, with 11 at peaks

§ If you would like to come to TRIUMF, enter your slot (AM/PM) for the following week 
§ At this point, can have faculty, postdocs and students for half day/day 

§ Be sure you have taken the “back to site training” otherwise site access removed
§ Link to planning page per week

§ https://triumfoffice365-
my.sharepoint.com/:x:/g/personal/amcgowan_triumf_ca/EW7BfKwBkGZIgsc2NDdd9sEBCDTiVid26ePvTUJ
eVC3xMQ?e=rhuKr3&wdLOR=c4F16CD38-2115-3743-A577-397E3B50E51C

§ If you need to modify an entry or have last minute request during the week, please let me know

§ Thanks to Mark Hartz for taking on the planning for next 2 weeks!

https://triumfoffice365-my.sharepoint.com/:x:/g/personal/amcgowan_triumf_ca/EW7BfKwBkGZIgsc2NDdd9sEBCDTiVid26ePvTUJeVC3xMQ?e=rhuKr3&wdLOR=c4F16CD38-2115-3743-A577-397E3B50E51C
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Science Week

§ Online, via Zoom
§ https://meetings.triumf.ca/indico/event/116/timetable/#20200817

§ Several TRIUMF Particle Physics talks
§ TRIUMF at the Precision Frontier – Beatrice 
§ TRIUMF and SNOLAB-based Astroparticle Physics Projects – Wolfgang
§ TRIUMF and International Accelerator-Based Particle Physics – Isabel
§ Reaching New Frontiers with Liquid Argon Detectors – Pietro

§ In addition to invited speakers (theory and computing), SciTech talks 
§ “Photon/Particle to Digital” converters - a new generation of integrated 

detectors – Fabrice 
§ TRIUMF Science Technology Department: towards a long-range plan – Nigel 
and parallel session on PP, Detectors, ML & QC…

https://meetings.triumf.ca/indico/event/116/timetable/
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Science Week

§ Input to Jens’s talk:
§ Navigating Remote Research and Networking in the 'Post'-Pandemic Era: 

Lessons Learned & Future Outlook
§ Lessons Learned:

§ Working from home can be effective
§ Online meetings are more democratic, rather than an “in person vs virtual audience 

division”
§ Careful planning has been needed to keep hardware related research tasks that 

require lab access going.
§ At the same time: nothing replaces in person interactions
§ …

§ Future Outlook:
§ “Home office” might ease the space crunch at TRIUMF 
§ Still need in person meetings

§ Balance between online and in person meetings, where is each most effective?
§ …
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New Directions Workshop
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Undergrad students
§ From Dana:
§ As you may already know, the government of Canada’s Student Work Placement program (SWPP) 

has changed its requirements due to COVID-19. We are now able to apply for positions for this Fall 
2020 term and the Winter 2021 term. Our applications are processed through Biotalent Canada.

§ If you have a student in mind that you would like to hire for the Fall 2020 or Winter 2021 term, but do 
not have enough funds, your position/student could qualify for up to 75% of the student’s salary. The 
balance of the salary would need to be paid by you.

§ If you are interested, please let your ALD know, and have the position and student approved – then 
let me know that you would like to proceed.

§ Any position that you wish to apply for funding for, must have a student already identified, as we are 
not recruiting for undergraduate positions yet.

§ We can offer the position to the student contingent upon approval of the funding.
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Science Division Website Update
§ From Allayne:
§ The process will be as follows:

§ Group leaders / designated editor will fill out the form and send it to me for review
§ I will then pass it along to Stu
§ Stu will work with the group leader / designated editor to either create a new page or update the 

existing one
§ I would like to propose a deadline of Friday, July 31st to receive forms back from the group 

leaders / editors so that we can get a good start on this and keep it at the forefront of everyone’s 
minds

§ Any questions can be directed to myself and/or Stu and we’ll get it sorted.
§ Allayne said she only received 2 so far
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COMSOL license
§ Patrick was approached by Aurelia

§ October 1st is the time of the year to renew the COMSOL license. I would like to encourage Patrick 
to ask Science Division to purchase a COMSOL seat. The price is not too high: approximately 4,000 
US$ for the first time, and then it goes down to 798 US$ per yer (for maintenance and COMSOL 
technical support). Please note: Acc Div already purchased many modules.

§ How many use COMOSL for students?
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Slides from SMM
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Physical Sciences

§ Research highlights from particle and nuclear physics

 

Search for Heavy Higgs Bosons Decaying into Two Tau Leptons with the ATLAS
Detector Using pp Collisions at

ffiffi
s

p
= 13 TeV

G. Aad et al.*

(ATLAS Collaboration)

(Received 28 February 2020; accepted 26 June 2020; published 27 July 2020)

A search for heavy neutral Higgs bosons is performed using the LHC Run 2 data, corresponding
to an integrated luminosity of 139 fb−1 of proton-proton collisions at

ffiffiffi
s

p
¼ 13 TeV recorded with the

ATLAS detector. The search for heavy resonances is performed over the mass range 0.2–2.5 TeV for the
τþτ− decay with at least one τ-lepton decaying into final states with hadrons. The data are in good
agreement with the background prediction of the standard model. In the M125

h scenario of the minimal
supersymmetric standard model, values of tan β > 8 and tan β > 21 are excluded at the 95% confidence
level for neutral Higgs boson masses of 1.0 and 1.5 TeV, respectively, where tan β is the ratio of the vacuum
expectation values of the two Higgs doublets.

DOI: 10.1103/PhysRevLett.125.051801

The ATLAS and CMS collaborations discovered in 2012
a new boson with a mass of 125 GeV [1,2]. Current
measurements [3,4] indicate that the new particle is
compatible with the Higgs boson predicted by the standard
model (SM) [5–7]. This discovery opens the way for
studies of the structure of the Higgs sector. Many theo-
retical models beyond the SM, such as two-Higgs-doublet
models (2HDMs) [8], extend the Higgs sector to include a
second Higgs doublet which implies the existence of new
heavy pseudoscalar (A) and scalar (H) states, while the
observed scalar particle would correspond to the lightest
Higgs boson (h). The decay probability of these scalar
states into τþτ− pairs can be enhanced relative to other
decay modes in 2HDMs of type II, such as the minimal
supersymmetric SM (MSSM) [9,10], the minimal exten-
sion of the SM that realizes supersymmetry [11–16].
At tree level, the properties of the MSSM Higgs sector

depend only on two non-SM parameters, which can be
chosen to be the mass of the pseudoscalar Higgs boson,mA,
and the ratio of the vacuum expectation values of the two
Higgs doublets, tan β. Beyond tree level, the Higgs sector is
affected by additional parameters, the choice of which
defines various MSSM benchmark scenarios. In the M125

h
scenario [17], the parameters are such that the mass of the
lightest CP-even Higgs boson,mh, is close to the measured
mass of the Higgs boson discovered at the LHC [18] and
the masses of all superparticles are heavy enough to only

mildly affect the production and decays of the MSSM
Higgs bosons. The couplings of the MSSM heavy Higgs
bosons to down-type fermions are enhanced with respect to
the SM for large tan β values, resulting in increased
branching fractions to τ leptons and b quarks, as well as
a higher cross section for Higgs boson production in
association with b quarks (bbH). For the mass range
considered in this Letter, the mass difference between
the A and H bosons is much smaller than the experimental
resolution and they are treated as degenerate in mass.
This Letter describes a search for massive scalar and

pseudoscalar resonances decaying into a τ-lepton pair
(throughout this Letter the inclusion of charge-conjugate
decay modes is implied). The search is conducted on a
sample of proton-proton collision data with an integrated
luminosity of 139 fb−1 at a center-of-mass energy offfiffiffi
s

p
¼ 13 TeV, collected with the ATLAS detector [19–

21] during the Run 2 of the LHC (2015–2018) [22]. The
τlepτhad and τhadτhad decay channels are considered, where
τlep denotes the decay of the τ lepton into neutrinos and an
electron (τe) or into neutrinos and a muon (τμ) and τhad
denotes the decay into a neutrino and hadrons. This search
improves on the results obtained by previous searches
performed by the ATLAS and CMS collaborations at a
center-of-mass energy of

ffiffiffi
s

p
¼ 13 TeV [23–25] by about a

factor of 4–5 for a scalar boson in the mass range 700–
2500 GeV, thanks to improvements of the modeling of the
top-quark background and of the backgrounds estimated
from data, of the reconstruction of high-pT τ leptons and
the increase of integrated lumnosity.
The ATLAS detector at the LHC covers nearly the entire

solid angle around the collision point [26]. It consists of an
inner tracking detector surrounded by a thin superconduct-
ing solenoid, electromagnetic and hadronic calorimeters,

*Full author list given at the end of the article.

Published by the American Physical Society under the terms of
the Creative Commons Attribution 4.0 International license.
Further distribution of this work must maintain attribution to
the author(s) and the published article’s title, journal citation,
and DOI. Funded by SCOAP3.

PHYSICAL REVIEW LETTERS 125, 051801 (2020)
Editors' Suggestion

0031-9007=20=125(5)=051801(22) 051801-1 © 2020 CERN, for the ATLAS Collaboration

 

Direct Measurement of the 7Be L=K Capture Ratio
in Ta-Based Superconducting Tunnel Junctions

S. Fretwell ,1 K. G. Leach ,1,* C. Bray ,1 G. B. Kim ,2 J. Dilling,3 A. Lennarz ,3 X. Mougeot ,4

F. Ponce ,5,2 C. Ruiz ,3 J. Stackhouse,1 and S. Friedrich 2

1Department of Physics, Colorado School of Mines, Golden, Colorado 80401, USA
2Nuclear and Chemical Sciences Division, Lawrence Livermore National Laboratory, Livermore, California 94550, USA

3TRIUMF, 4004 Wesbrook Mall, Vancouver, British Columbia V6T 2A3, Canada
4CEA, LIST, Laboratoire National Henri Becquerel, CEA-Saclay, 91191 Gif-sur-Yvette Cedex, France

5Department of Physics, Stanford University, Stanford, California 94305, USA

(Received 6 March 2020; revised 19 May 2020; accepted 25 June 2020; published 14 July 2020)

We report a high-statistics measurement of the L=K orbital electron capture ratio in 7Be embedded in
cryogenic Ta. The thin Ta film formed part of a high-resolution superconducting tunnel junction radiation
detector that was used to identify the signals from different decay channels. The measured L=K capture
ratio of 0.070(7) is significantly larger than the only previous measurement of this quantity and the
theoretical predictions that include in-medium effects. This value is a uniquely sensitive probe of the 1s and
2s orbital overlaps with the nucleus and is of relevance to nuclear and atomic physics, as well as Li
production in novae and other astrophysical scenarios. This is the first experiment that uses super-
conducting tunnel junctions for nuclear-recoil detection, opening a new experimental avenue for low-
energy precision measurements with rare isotopes.

DOI: 10.1103/PhysRevLett.125.032701

The vast majority of quantum states in atomic nuclei that
have been observed and characterized over the last 80 years
result from the detection of radiation emitted in the keV to
MeV energy range [1]. These measurements have been
developed and refined using what are now considered
standard experimental techniques [2]. For the past 20 years,
however, new methods have been developed to perform
precision measurements of the low-energy recoiling atom
following the emission of these energetic quanta of
radiation. This is typically done in a backing-free environ-
ment using trapped radioactive ions [3–6] or neutral atoms
[7] to perform searches for beyond standard model physics
[8–10]. Even with these sensitive techniques, significant
systematics still remain due to the nature of environmental
control with atom/ion traps. The recent use of quantum
calorimeters can overcome some of these challenges in
nuclear physics, albeit at the cost of reduced statistical
precision due to the low count rate of these detectors. Here,
we present the first use of high-rate quantum sensors for
high-resolution, low-energy nuclear-recoil detection in the
electron capture (EC) decay of 7Be.
The EC decay of 7Be is the dominant production

mechanism of 7Li in the core of the Sun, in H-burning
layers in red-giant branch (RGB) and asymptotic giant
branch (AGB) stars, and in classical nova explosions. Its
direct influence on the solar neutrino spectrum has been
well known for decades and heavily studied experimentally
in recent years [11]. Modern microscopic calculations
[12,13] of the electron density at the nucleus have shown

that traditional approaches for 7Be used in the solar
standard model (SSM) [14] at solar-specific temperature
(T) and density (ρ) cannot reliably be extrapolated to other
T, ρ regimes, especially at the lower values seen in RGB
and AGB stars. In these highly convective scenarios, the
calculated effective 7Be EC rate differs by several orders of
magnitude and thus has important implications for the 7Li
survival probability. In fact, understanding how the 7Be EC
rate changes in dynamic environments is particularly
relevant in light of the recent direct detection of 7Be in
the ejecta of several novae through UV and visible
observations of 7Beþ [15,16], confirming that the majority
of Li production in the Universe arises from stellar novae.
Here, some observations have inferred an ejected 7Be mass
fraction an order of magnitude larger than theoretical
models predict. The dynamical timescale in the expanding
ejecta preceding the moment of observation is comparable
to the 7Be half-life, which may itself vary drastically over
the T, ρ trajectory due to variations in the EC rate as a
function of atomic charge state [17]. Reliable calculations
of the 7Be lifetime, taking into account both continuum
capture and different ionization states over the applicable T,
ρ history, are thus needed to make rigorous comparisons
between nova models and observations. The theoretical
evaluations must therefore account not only for the nuclear
interaction but also the environment in which 7Be ions and
electrons interact and require benchmarking to terrestrial
conditions where data exist. In particular, the spatial extent

PHYSICAL REVIEW LETTERS 125, 032701 (2020)

0031-9007=20=125(3)=032701(6) 032701-1 © 2020 American Physical Society
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§ Theory
§ Olivia Di Matteo leaving TRIUMF for Xanadu

§ Helped develop local expertise in applications of quantum computing
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ATLAS

§ ATLAS has 35 new results for ICHEP conference
§ Some select examples

Mono-Jet search – golden channel 
with many interpretations
Dark Matter search, compressed 
SUSY, axions, extra dimensions…

Observation of Vector Boson Fusion production of Higgs->WW

Higgs coupling to 2nd generation
H→µµ signal
Evidence!
CMS 3σ, ATLAS 2σ
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Particle Physics - SuperCDMS
SuperCDMS lab at TRIUMF: 
• The detector test facility at TRIUMF is operational
• Detector tests are ongoing
• First data of interest have been acquired:

Restart of CUTE operations at SNOLAB
• We are implementing new modes of operation 

with a minimal on-site crew (SNOLAB 
employees) with ample off-site support

• Since Aug. 6 the CUTE cryostat is cooling down 
with monitoring by remote shifters around the 
clock.

• Detector testing is expected to start this week.

Two single eh-pair detectors, ready to be installed into 
the cryogenic detector test facility at TRIUMF  

Top view of the CUTE cryostat mounted in the drywell 
inside its shielding water tank at SNOLAB
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Particle Physics – ATLAS+Machine Learning

New ATLAS results released using Machine Learning 
for pion identification and calibration
Effort led by M. Swiatlowski, in collaboration with W. 
Fedorko and others

Improvement
from ML!

Visualizing ML output: Blue is π0-like, red π+

Improvement
from ML!

Next steps: Implementation into ATLAS and
full testing; NFRF-E for trigger applications on FPGA
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2020-018/
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Committee Updates
§ IPP/MISnomass/Snowmass
§ New Initiative Planning
§ Seminar/Colloquia
§ Safety
§ Space
§ 5S
§ Academic
§ Summer schools 
§ Health & Wellness
§ Data Science
§ Diversity committee
§ Physical Sciences Division Structure
§ PPR Working Group
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Round Table
§ ATLAS
§ T2K/HyperK
§ UCN
§ ALPHA
§ SuperCDMS
§ Pienu
§ NA62
§ DEAP
§ SNO+
§ EXO
§ HALO
§ g-2
§ Belle 2
§ Theory
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Next Meeting
§ September 10th


