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That was 2025
(Online version - many pictures of people 
removed)

PPE



We met



We passed vivas



We took data

Sam Pratt - ICNFP 2025 - OAC 39

Data Taking

Physics Data Taking Began in April 2025!

Example 2 track event seen in real data

Top ViewSide View
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Detecting Particles in a LArTPC
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Y wire plane waveforms

• Liquid Argon Time Projection Chambers 
(LArTPCs) are high spatial resolution (mm), 
fully-active tracking calorimeters


• precise timing resolution via scintillation light

• excellent particle identification to resolve 

complex final states
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We built BUTTON

😀

😀





We went to the IOP APP HEPP meeting



We visited Geneva,  Marseille & Taipei 



We organised workshops

SBND Analysis workshop



We posed in Fife



We       made new                            friends





We snacked

😀

😀



We hosted the Provost at CERN



We got elected



We won prizes

Lucy wins Fermilab three-minute thesis prize



THE 2025 BREAKTHROUGH PRIZE IN FUNDAMENTAL PHYSICS IS AWARDED TO

AND COLLEAGUES IN THE ATLAS COLLABORATION AT THE LARGE HADRON COLLIDER AT CERN

For detailed measurements of Higgs boson properties confirming the symmetry-breaking mechanism of mass generation,
the discovery of new strongly interacting particles, the study of rare processes and matter-antimatter asymmetry, and 

the exploration of nature at the shortest distances and most extreme conditions at CERN’s Large Hadron Collider.

APRIL 5, 2025

Pete Worden
Chairman
Breakthrough Prize Foundation

Jennifer Rachel Curran

We won prizes



We didn’t find dark matter or sterile neutrinos

https://www.nature.com/articles/s41586-025-09757-7

https://lz.lbl.gov/wp-content/uploads/sites/
6/2025/12/
LZ_Paper_Preprint_WS2025_v6.0_20251208.pdf
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TABLE I. Expected and best-fit counts for each background and/or signal component in various fit scenarios to the 19 observed
events, as well as the value of the Gaussian-constrained nuisance parameter ωe!. The second column shows the predicted counts
and ωe! value, the latter of which is 0 ± 1 by construction. The next three columns show fits where the 8B signal is incorporated
as a background component following the expectation in the first column; results from a background-only fit, where the 8B
signal is constrained, and signal-plus-background fits assuming a spin-independent dark matter particle with mass 3 GeV/c2

and 9 GeV/c2 are shown. The last column shows the fit with the 8B rate unconstrained in the no-dark-matter hypothesis.
The spin-independent (SI) DM, neutron, and 8B CEεNS uncertainties include systematics associated with the NR response
modeling, the detection uncertainties, and the flux uncertainty (8B CEεNS only). The fitted values of ωe! represent the shifts
in the fitted component rates with respect to their predicted values due to the combined NR response modeling and detection
e!ciency uncertainties, in units of standard deviations.

Components Expectation

Background-Only

Fit

3 GeV/c2

Fit

9 GeV/c2

Fit

8
B CEεNS

Unconstrained Fit

SI DM - - 0.5+5.1
→0.5 0.0+4.1

→0.0 -
8B CEεNS 20.6+8.9

→6.8 15.0+2.9
→2.5 14.7+3.1

→2.7 15.0+2.9
→2.5 12.3+7.0

→5.4

Accidental coinc. 6.6 ± 0.3 6.5 ± 0.3 6.5 ± 0.3 6.5 ± 0.3 6.6 ± 0.3

Detector neutrons 0.04+0.25
→0.04 0.1+0.2

→0.1 0.1+0.2
→0.1 0.1+0.2

→0.1 0.1+0.2
→0.1

Total 27.2+10.1
→7.3 21.6+4.7

→3.8 21.7+7.1
→4.2 21.6+6.2

→3.8 18.9+7.0
→5.5

ωe! 0 ± 1 →0.81+0.59
→0.60 →0.86+0.63

→0.69 →0.81+0.58
→0.60 0 ± 1

FIG. 2. The 19 events comprising the final dataset passing
all selections are shown as individual pie charts in the ob-
servable space {S1c, S2c}. Each pie chart depicts the rela-
tive fit contributions from the accidental coincidences (yel-
low) and 8B CEεNS (green) background components along
with a 3 GeV/c2 DM candidate (pink). The relative size of
each pie chart is proportional to its contribution to 3 GeV/c2

DM events. Contours enclose 1ω and 2ω model distributions.
The data (black points) and best-fit model (solid blue line)
in S1c and S2c projections are also shown. Shaded light blue
(dark blue) bands depict the total (systematic-only) model
uncertainty. The detector neutron component is subdomi-
nant and therefore not shown.

confirm the ability to accurately model populations with
varying underlying accidental coincidence sources.

Dark Matter Search—After the application of all data

selection criteria and the removal of the one artificial
event, 19 events remain in the ROI (see Figure 2). The
search for dark matter is conducted with a two-sided un-
binned profile likelihood ratio test statistic defined in the
observable space {S1c, S2c} [31, 32].

The components of the likelihood describing particle
interactions — detector neutrons, 8B CEωNS, and the
dark matter signal — are constructed with the xenon re-
sponse model described above and an event simulation
framework [33]. We account for the systematic uncer-
tainty on the light and charge yields, the quanta fluctua-
tions, and the detector e!ciency in the likelihood. This
is incorporated through a single Gaussian constraint with
nuisance parameter εe! controlling the combined rate un-
certainty, the scale of which depends on the individual
recoil spectra. The change in rate due to a +1 (→1)
standard deviation shift in εe! varies as a function of
DM mass, from +103% (→59%) at 3 GeV/c2 to +21%
(→20%) at 9 GeV/c2.

We constrain the detector neutron rate in situ by in-
cluding an additional dataset in the likelihood which re-
quires events to passes all data selection criteria except
the delayed coincidence veto. One event survives the se-
lection. The best-fit number of neutron events in this
sideband dataset is 0.3+1.7

→0.3, which is consistent with pre-
dictions from simulations. The neutron veto e!ciency,
incorporated as a Gaussian constraint, relates this side-
band dataset to the main science dataset, while the other
background components are related via the false veto
probability from random coincidences (3%).

The expected number of events in the main science
dataset from 8B CEωNS interactions, accidental coinci-
dences, and detector neutrons is shown in Table I. The



We are PPEWe posed at KB



We welcomed future physicists



We met old friends



We outreached



We exchanged culture



• Marina Reggiani-Guzzo —> Syracuse  🇺🇸 

• Gedas Sarpis —> CERN fellow  

• Ozlem Ozcelik —> CERN fellow 

• Federico Betti —> INFN Bologna 🇮🇹 

• Lais Lavra—> CBPF Rio 🇧🇷 

• Julia Silva —> DESY fellow 🇩🇪

We said goodbye



• Dr Harkirat Riyat, Dr Julia Allen, Dr Richards Gonzalez, Dr Mary Slipper

• Dr Jack Gargan, Dr Li Jiaoyang, Dr Charlie Batchelor, Dr Ryunosuke O’Neil,                               
Dr Anh Nguyen, Dr Elena Villhauer

We graduated



• Emma Ellingwood, working with 
Andrzej and Matt 

• Dan Foulds-Holt, working with 
LHCb 

• Fernando Gallego, working with 
Will 

• Linxuan Zhu, working with Franz

• George Ramsay (working with Will) 

• Sana Tabsaaza (working with Christos) 

• Finn Onori (working with Ben) 

• Hussain Al Saleh (working with Matt) 

• Grace Buzzard (working with Cheryl and 
Andrzej)  

• Kate Renforth (precision medicine doctoral 
training program, working with Catriona)

We welcomed new colleagues 



We took advice



We look forward to 2026!





PPE Away Day June 2026


