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Poster Stats

We had 447 posters in total
Of these, 243 participated in the best poster awards competition
- Eligibility was restricted to posters presented in person by (i) students
currently enrolled in a degree program or (ii) early-career researchers
within five years of PhD completion

We had 45 expert judges evaluate the posters for:
Scientific Merit and Content
Clarity of Presentation (In the Poster) Huge thanks to

Visual Design the judges!
Oral Presentation

Knowledge and Handling of Questions
The five best posters were selected for this award



Prize

- Each winner will receive a certificate,
a $100 visa gift card, and a UCI
Anteater keychain

- If you hear your name, please come
forward

- Some posters have multiple
authors, but we will only call the
primary presenter(s)

- Posters are listed by alphabetical
order




Vanessa Cerrone
University of Padova / INFN Padova

“Fitting Framework for JUNO's
Reactor Antineutrino Oscillation
Analysis”



Vanessa Cerrone'2™, Sindhujha Kumaran3, Andrea Serafini2, on behalf of the JUNO collaboration

University of Padova, Department of Physics & Astronomy, 2INFN Padova, *University of California Irvine, Department of Physics & Astronomy

Fitting Framework for JUNO's Reactor Antineutrino Oscillation Analysis {7} q .)
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. THE JUNO EXPERIMENT _REACTOR ANTINEUTRINO
The Jiangmen Underground Neutrino Observatory (JUNO) [1] OSCILLATIONS IN JUNO occs — s e
is a multi-purpose neutrino experiment in South China, started = ity S0 A\ {sin” 2015 (el sin’ Asi + o3, i Asa)
data taking in August 2025

* JUNO [1] detects ¥,'s emitted by the nearby Taishan and Yangjiang Nuclear Power Plants at an
average distance of 52.5 km from the experimental site - strategic baseline at the first solar
oscillation maximum, to optimize NMO sensitivity

*Ind fen ion of oscillation Am3,, sin?0,,, Am3, (3]

* Energy resolution ~3.5% for “Ge @2x 0.511 MeV [2] | 2 I |- { 4mmm % Determination of the Neutrino Mass Ordering (NMO) [4] > complementary to long baseline (LBL)

beam experiments and atmospheric experiments, independent of &¢p and 8,3

* Largest Liquid Scintillator (LS) -based neutrino r/\/\/\"\

detector - 20 kton target

* First measurement of Am3,. sin’6,, with 59 days of

both solar (AmZ,) and atmospheric (Am3,) scales |
R
R

data > Improved by a factor 1.6 all previous 5 3 " First experiment to simultaneously probe the effects of oscillations on f i

constraints J(Nature 654, pages 343-348 (2026) A,

,-SIGNAL AND BACKGROUNDS - STATISTICAL ANALYSIS AND OSCILLATION RESULTS
/

Antineutrino detection and model Dataset and cost function

* Reactor antineutrinos detected in JUNO through the Inverse Beta Decay (IBD) reaction. * Combined fit with 207.2 days JUNO dataset , 31.3 days TAO dataset, and Daya Bay (DYB) near detector data [5]
g + 44
Vetp—e +n * Analysis crosschecked by three groups with independent reconstruction, selection (e.g., different FV cuts), detector response model, and fit machinery.

A Thepredicied specrum incorporatastiieskeyidsteciorresponse effects (2], energy non- * Combined Neyman-Pearson x? cost function, 8- oscillation parameters, 7: nuisance parameters for detector response, backgrounds, and overall reactor flux
fimsarity (Ml Jsresolutionyand IA: piewpycharacterizedmithsevers| gammasssurces:at normalization, a: free params in antineutrino spectrum constrained by Daya Bay and TAO, sin? 8,3 and Am?, constrained with DYB measurement [6]
different positions and uniformly distributed events, e.g., cosmogenic isotopes (334, #406)

wnon | Vgnerian Ui deosion X(0.m@) =X (0.9.0) + 6.7, 0) + x> (@) + Aluss (1) + Miape (@) + XGuc(sin® 013, Am, ), = (-0 o
* Semimodel E, = Eqep™ > Evis

Eise X =D (DYB), T(TAO), J (JUNO)

eneray enorgy

oo Depotes Vil s Latest oscillation parameters results ..o oo @ NMO significance
X ;

*Critical g2 for Am#, and sin’;, consistent % .2 * NMO significance incorporating DYB and LBL Am?, from NuFit as external

HER with Wilks' theorem

e *World-leading 1.06% precision for Am3, and o ;
= 2.10% for sin8y,, factor ~ 2 improvement Am3, obtained by JUNO and atmospheric/LBL

constraints - Boost thanks to synergy between reactor and LBL experiments [7,8]

*The "wrong ordering” measurements of

experiments will likely disagree, breaking the

with respect to global constraints
degeneracy between NO and 10(7,8,9,10]

* Consistent results under NO and IO, no

impact due to Am3, constraint TR e e ey e

fuiandi=

p R Gy [ 10
2 NMO Bayesian results
’ ' * Wilks' theorem not valid for Am3, at low statistics

: . * Markov chain Monte Carlo to sample
*Degeneracy in Am3, profiles mitigated by DYB 4m3, external constraint
*Profiled Feldman-Cousins procedure using DYB [6] Am3, as external

constraint = critical values for 68.27% confidence interval at = 1.6 (critical

*|BD selection cuts mostly based on prompt-delayed 4m2, posterior distributions
2 Bayes ictor

| < PNOVAION= 10,15

typical signature *Bayes factor k = 10.18 > mild =ist
preference for Normal Ordering

value for Wilks' theorem = 1) Comparison with frequentist results:

*Precision on Am3; with DYB constraint = 1% for both NO and 10 4% = 486,230 10 rejection 26s

A p—
NGO Pt Juon @) Pkl DY ot

* Fiducial volume (FV) cut at 17.2 m to suppress
accidental coincidences

* Spherical veto around cosmogenic neutrons and
cylindrical veto around tracks to suppress °Li-*He

- - 2.482 355 ¢ 10
events A= -2

*IBD efficiency (74.01 £ 0.75) %
*Best fit reactor IBD rate (36.02 + 0.62) cpd, total best
fit background rate: 5.40 cpd > S/B ratio =~ 6.7
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Sparshita Dey and
Alexander Antonakis

Fermi National Accelerator Laboratory and
University of California, Santa Barbara

“LArCADe: Liquid Argon Charge
Amplification Devices”



This team of presenters will also receive a copy of
“Neutrino Physics: A student’s Guide to Simulation”
courtesy of Springer

Balint Radics

Neutrino
Physics

A Student’s Guide to Simulation



% . . . . " U.S. DEPARTMENT /
(enoods :::: LArCADe | L iquid Argon Charge Amplification Devices D) SENERGY §
VOEKES Tiny Tips, Big Signals: Toward Low-Threshold CEvNS Imaging in Argon 3¢ Fermilab
° Alexander Antonakis?, David Caratelli¢, Sparshita Dey®, Angela Fava® UC SANTA BARBARA
Q =emie *University of California, Santa Barbara, CA 93106, USA l L FERMILAB-POSTER-26-0125-LDRD-PPD

* Fermi National Accelerator Laboratory, Batavia, L 60510, USA

THE PHYSICS CASE!

Why CEYNS in LAr?
= | CEVNS is a clean neutral-current probe of neutrino
and BSM physics
To fully exploit it we need the recoil energy and
direction
In argon, CEWNS recoils are short and weakly
fonising, producing only O(10s-100) e”
This pushes signals toward current LAFTPC
electronics-noise limits O(100s-1k)
LACADe goal: stable, proportional charge
amplification to enable low-threshold recoil imaging

i)

Anode (doped-Si sample)
Anode grid
Field-shaping rings
Cathode grid
Optical Fibres

Photocathode

Distance (um]

Expand reach of large-scale single-phase LArTPCs to be sensitive to nuclear recoil
ionisation signatures

AIM

A custom first-principles mi mulation of charge propagation,

ro-phys
amplification & recombination in Argon

Electrons must reach O(10 V) to lonise Ar and
produce avalanche multiplication
Dense LAr scattering competes with electron energy

gain
TRANSLATE models electron transport, scattering.
n, and ionisation in non-uniform E-fields

Benchmarked to data
| GAr swarm
parameters from
LxCAT/Biagi
databases, LAr
ility/diffusion from
BNL/ICARUS/
MicroBooNE.

X positon (mm)

05 025
2 pasiton frmm)

Simulation guides:
tip radius, height, pitch, and operating field

Field near r= 1 pm Tip Electric Field Amplification

1000

Tip height (um)
Tip height )

@ 100
Tipradivs (o)

H

FLECO ) Amplicaion (Orders of Mageitude)

Toward CEVNS
The Challenge Imaging

CEVNS nuclear recoils in LAr
produce only O(10s-100) free
electrons, near/below the noise

scale of current LAFTPC charge

Local amplification can lift
few-electron charge deposits
above electronics noise while
preserving spatial information.
readout.

Big Signals,
Sharp anode tips create intense : ¢
local electric fields, aiming for Localised Collection
stable, proportional charge
amplification in Ar.

LArCADe targets
low-threshold, O(100 pm)
charge reconstruction for
spatially resolved
nuclear-recoil
measurements.

The Solution

Achievements
u| Established LArCADe test bed for anode/tip

Benchmarked TRANSLATE electron-transport

and amplification simulations

Demonstrated stable GAr amplification with
metal-sputtered Si tips

Showed doped Si can produce stable signals

without sputtering - characterisation of resistive
anodes started as a parallel dedicated effort (MOSAIC)

Next Steps

u | Fabricate KOH-defined Si nanotip arrays at UCSB
= | Validate simulated gain predictions in GAr and LAr

TAKEAWAYS

MOSAIC

CrrEs Acknowledgements
! Marinho et at. JINST 17, C07009 (2022).. .

*Beever et al, Comput. Phys. Commun. 297, 109056 (2024).
2Yun et at., L Vac. Sci. Technol. B 16, 2844 (1998).

CURRENT STATUS

| Using conventional
microfabrication workflow
These structures were used
in initial amplification studies
Established the first
hardware platform for
testing charge amplification
concepts in LAr:

Etching &
Sputtering|

doped-Si
substrate

2cm 20208

Metal
sputtering

NEW DIRECTIONS

(100) _ schematicof a
KOH-defined Si tip

Closed simulation-to-hardware loop: TRANSLATE outputs
set mask geometry

Doped-Si simplifies fabrication by eliminating sputtering
while providing tunable conductivity

KOH etching® of (100) Si forms sloped {111} facets set by
crystal geometry

Square cap masks protect the apex, leaving doped-Si tip
structures after etching (10 ym square tip)

100-400 pm tip heights and variable pitch/spacing tune field
amplification

CAD-generated 3x3 layouts enable wafer-scale tip-array
fabrication

This manuscript has been authored by Fermi Forward Discovery Group, LLC under Contract No.
89243024CSC000002 with the U.S. Department of Eneray, Office of Science, Office of High Eneray Physics.




Saki Fujita
Kavli Institute for the Physics and Mathematics of
the Universe

‘New DSNB Search Results from
Super-Kamiokande”



NEUTRINO 26 New DSNB Search Results from Super-Kamiokande

International Conference on Netring Physics and Astrophysics
~ First >2.50 Indication of the DSNB Signhal ~
Saki Fujita (IPMU), Masayuki Harada, Yosuke Ashida, and Andrew Santos for the SK Collaboration

1. Diffuse Supernova Neutrino Background (DSNB) 3. Spectral Fit Analysis: Joint Fit of SK-IV ~ SK-VIll Datasets

The DSNB is the as-yet undetected flux of neutrinos and antineutrinos emitted by all Fit 1 signal and 6 bg spectra to the data in an extended unbinned maximum likelihood fit

core-collapse supernovae throughout cosmic history [1]. Cherenkov angle
SdorH 20°< 6,<38° 389<6,<53° 780 < 6,< 90°

1
+ Data (SKIV + V + VI + VIl + VIL5 + VIII)
S DSNB (Horiuchi+09, 6 MeV, max)

All backgrounds
- Atmos v, CC
---- Atmos decay e
A Atmos p/n
20 30 4 50 60 70 —— Atmos NCy
— —— Spall °Li
Preliminary Accidental coincidence

- Search via inverse beta decay channel
- Gd greatly enhances neutron-tagging [2]

el
Th tical del - = [1] Beacom, Annu. Rev. Nucl. Part. Sci. 80, 439 (2010)
eoretical modets [2] Beacom and Vagins, Phys. Rev. Lett. 93, 171101 (2004)

# of tagged neutrons 1

2. Key Improvements Over Previous Searches ) Best-fit DSNB flux:

| 3.6 +1.6/-1.5

AL 18 ! it
i Mg H Bl em2 s
Spallation dominant region (E, < 23.3 MeV) Reduced atmospheric Erec [MeV] Erec [MeV] Enelev] Pred: 2.1-3.9cm2s"

red: 2.1-3.9cm2s®

S ' sootevn. S NCQE backgrounds w..; likelihood (Assumed DSNB model: Horiuchi+09, 6 MeV, max) for Horiuchi+09, 6 MeV
4 SKVIII i i e o
7days using ML techniques oy Preliminary

(see #502)

1

@ Total ~5000 livedays of data, fully analyzed (~1600 days with Gd)

Control of backgrounds:

* °Liremaining rate (50% = 30%)
NCy scale (71% > 45%)
Neutron multiplicity (40% >

| o : / . +12-27%/-30%)

Migrati —_— > % )

=T 4 Free-floating - pullterm

Reduced systematic . b (I - N,
-z J[ + ]l 0 [ ‘Scale uncertainties using inputs 2 LiKSlRGod St SOtk
= RN % n:ﬁ\[”jcv]m % from T2K NCQE studies, SK
neutron studies, and

Preliminary

EE
Eec [MeV]

E,>13.3MeV spallation MC development 4. Conclusion
(see #342)

The SK collaboration reports a first >2.5¢ indication of the DSNB sighal based on a
& spectral fit analysis of a 22.5 x 5000 kton-day dataset. The best-fit DSNB signal is
. . \ _- 2o 3.6 +1.6/-1.5 cm s (4.8 +2.2/-2.0 events yr") for E, > 13.3 MeV, assuming the
Improv_ed §pectral fit method _‘N_'th b_ackground @— O~ Horiuchi+09, 6 MeV, max DSNB model, corresponding to a 2.6c tension with the
normalization pull terms and a joint fit of all phases | )] P b null hypothesis (5x10- one-sided p-value).

Lowering of the energy threshold in the most
DSNB-sensitive region ( ‘”




Luis Mora-Lepin
Florida State University

"Run 2 Results from the DUNE
ND-LAr 2*2 Demonstrator”



Run 2 Results from the DUNE ND-LAr

DEEP UNDERGROUND
EXPERIMENT

1. Introduction: The 2x2 Demonstrator

Luis Mora-Lepin on behalf of the DUNE collaboration
Florida State University

Neutrino 2026, UC Irvine

3. Gamma Sources: Probing Low Thresholds

Demonstrator FS]]__[_[
ELORIDA STATE

NSV ER S TICTAY

FERMILAB-POSTER-26-0079-LBNF

5. Radon Injection: Reliable Calibration Method

e It is a prototype of the future DUNE Near Detector liquid argon time
projection chamber (ND-LAr) at Fermilab. It comprises four detector
modules, each containing two time projection chambers (TPCs).

e Novel technology: It has a pixelated charge readout, and arrays of light
traps on each TPC enabling excellent spatial and temporal resolution.

e This poster presents preliminary results from Run 2 data collected with a
suite of radioactive sources.
AmBe source

2x2 Modules (External)

’5‘\_. 2x2 Cryostat
Gamma source

(External)
DTG

(External)

Module Layout

(\/ More About the 2x2:

957

2. AmBe Source: Neutron Captures

e An Americium-Beryllium (AmBe) source was deployed on top of the 2x2
cryostat. This source produces tagged neutrons.

e Neutron Captures in Ar-40 are reconstructed as clusters of charge hits
Neutron Capture
Candidate
(Run 2 Data)
T

(V' More Details:

Edgar Mao's poster:
Studying MeV Scale
Neutron Interactions
in DUNE 2x2
(Poster #98, Session 2)

o Aset of gamma sources was deployed externally: Na-22, Co-60 and Y-88.
* Reconstruction of signals produced by Compton scattered electrons.

e In the figure below: Reconstructed energy of Co-60 gammas using the 2x2
charge readout. Co-60 produces two gammas of 1.17 MeV and 1.33 MeV.

Co60 Energy Fit to Two Gaussians & Compton Edge

—
omton Edge £0-0.86
== Component 1 (u=1323)
Component 2 1u=100)

T

— 13

+ Backyround Subtraction
'DUNE NDLar 2x2 Demonstrator Workin Progress.

Run 2 Gamea Source

s
Eneray e
(V' Key takeaways:
» This study allowed the reconstruction of signals down to 500 keV.

® Useful for detector calibration and has the potential to improve neutrino
energy reconstruction and sensitivity to low-energy BSM signals.

4. Neutron Irradiation: Nuclear Activation

e The 2x2 was exposed to a high-intensity beam of neutrons from a
Deuterium-Tritium Generator (DTG).

o In the figure below: The reconstructed charge readout energy spectrum of
activity observed after the DTG run. Several radioisotopes were identified.

DTG Off Event Energy Fit to Radiation Types

+ Bockoround subtractes -~
— T
DUNE NO-Lar 262 Demonserat
X Run 2:Post DTG Opers

(V' Key takeaway:
e This study provides complementary evidence of the 2x2 capabilities to
reconstruct low-energy signals.

The 2x2 liquid argon volume was injected with Rn-220.

o The figure below depicts the increase in the rate of self-triggers recorded
with the 2x2 light readout system during the injection period.

2298n Injection Period
-~ Start of Unrelated Cryostat Venting
I Measured Trigger Rate

2, R
€176+ 0.05 Hz
- PreInjection Rate {17.72 = 0.05 Hz)

DUNEND L 22 Demonstzator
Work i rogress
Run 2 Radon Injection Dota

Light System Trigger Rate [Hz]

Date/Time (CST)

The ratio of the prompt to the total scintillation light (fprompt) is useful to
distinguish electron recoils from alpha particles produced by Rn-220.

Low fprompt Events High fprompt Events
i with Pre-injecti (Consi: with alpha decays)

Counts / Bin
Counts / Bin

20 40
Z[cm)

(V Key takeaways:

e This calibration method provides signals uniformly distributed
throughout the detector volume, enabling detailed measurements of the
electron lifetime, space charge distortion and drift velocity.

e Apaper on this analysis is in preparation, stay tuned!

This document was prepared by the DUNE collaboration using the resources of the
Fermi National Accelerator Laboratory (Fermilab), a U.S. Department of Energy, Office of
Science, Office of High Energy Physics HEP User Facility. Fermilab is managed by Fermi
Forward Discovery Group, LLC, acting under Contract No. 89243024CSC000002.




Veronika Shalamova

University of California, Riverside

"Real-Time Supernova Neutrino
Triggers for DARKSIDE-20K”



IN COLLABORATION WITH: G. ANASTASI, E. ELLINGWOOD, T. HUGUES, L. KOTSIOPOULOU, M. LAI 0. MACFADYEN, A. PADMANABHAN, 5. TORRES-LARA, §. WESTERDALE

REAL-TIME SUPERNOVA NEUTRINO TRIGGERS FOR _CE
Neutrinos escape a collapsing star before light JGR PH.VSICS & ASTRONOMY = C|
- ! o

emerges from the stellar envelope, providing an
early alert channel for the astronomical

community. REAL-TIME AUTOENCODER-BASED PIPELINE
Lightweight 2-layer autoencoder was trained on: anly fast online-quality selection cuts,

The DarkSide-20k experiment, a dual-phase liguid simple festures
argon time projection chamber designed for dark 1 {

matter searches, can detect this burst in real time. 1. Detector

N
2. Training 3. Streaming 4. Online Inference 5. Trigger &
Simulation

(Autoencoder) Data (Anomaly Score) Alert
(Geant4)

To enable rapid detection, we are developing | . . ' :
real-time machine-learning-based triggers that | .50 W » Aol » i » -
are supernova-model-agnostic and robust against | - & T J ‘\ J t WWW“WJ L \ J [ :

evolving detector conditions.
NEUTRINO LUMINOSITY ™ DARKSIDE-20K FOR SNe NEUTRINO DETECTION CHANNELS

or-Energy Threshold -
T I — f;'ﬂ:’:",‘":,}‘,‘;n
2-oly dtection el th T trshold. e T s

‘Two Dotoction Channols o

Sansitiv toboth CEWS and lsctron i

noutrino sharged-current intractons Vy—s
Charged Current E

lectron neutrinos Interact with
Undergraund argon nucle,lectron recoll and
Dep beneath the surface for shielding, gamaia cascade observed

Accretion PNS Cooling

S 8

Luminosity [10%2 erg/s]

650 Quter Veto, 32 Iner Veto

0.10 O.‘ZO 0.30 0.40 0.50
Hncatercorebounce (<) SUPERNOVA SIGNAL RESPONSE

Background % SN (CEVHS in TPC only)

N
°

*
182-

U

©* 45kg0 oo« onkjlssalafma wesk hrshoid

* 10°-
Auitoencoder loss

100 150 200
Time (s]

SUPERNOVA DETECTION EFFICIENGY (R

Photoelectrons in S2-only events
o m
& 5

ST MO EDSE
L

< 10"

False alarm rate [week™!]
—1

08 -- 01

- 13
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i
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0.0- j
10 30
Distance [kpc]

A SIMPLE PROOF-OF-CONCEPT AUTOENCODER ALREADY ACHIEVES SENSITIVITY ACROSS THE ENTIRE MILKY WAY DISK Ny




Congratulations to all the
winners!

CONGRATULATIONS




