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A MicroBooNE scientific program

New Physics

+ Same neutrino beamline & roughly same location as MiniBooNE

Beyond Standard + Including MiniBooNE Low Energy Excess (LEE) investigations
Model (BSM)

Study of -Ar + -Ar cross-section measurements
InteraCtIOnS A Neutrino-argon crosssection measurements from

the MicroBooNE experiment
Lepton-Photon - Talk, Aug 26, 2:00PM by Liang Liu

LArTPC Detector |+ New LArTPC techniques
R&D (hardware and software)
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A MicroBooNE

e HBooNE _
’K‘;’/ﬂ'\ |

IS LEXY

Micro Booster Neutrino Experiment
Short-Baseline Neutrino Program at Fermilab

A On-axis of the Booster Neutrino Beam (BNB) at Fermilab  rarget SBND MicroBooNE ICARUS
A Nudata (20152020) + R&D (2021)

A Part of the SBN program at Fermilab

Argon mass 112 t Argon mass 85 t Argon mass 476 t

A 190 collaborators from 41 institutions
45 postdocs, 54 grad students
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A The MicroBooNE LAITPC

Sense Wires

V wire plane waveforms

LArTPC model LArTPC operational principle

A 85 metric ton active volume LArTPC
A 3 wire planes (Charge) & 32 PMTo6s
A 3 mm wire spacing and E field 274 V/cm

HiME-tiCKS ey

RUN 8617 SUBRUN 46 EVENT 2328

MicroBooNE Event display

~ A Low energy detection threshold
C LT & Bofn-spatial resolution

W/ ILLINOIS INSTITUTE OF TECHNOLOGY | Diego Andrade | LeptorPhoton 2025



A Neutrino Beamlines at Fermilab

MicroBooNE exposed to two neutrino beams:
NuMI Beam line Top View

/
/

A Booster Neutrino Beam (BNB) A Neutrinos at the Main Injector (NuMI) /b
N ) - . [
A On-axis A  ~8coff-axis (MY |/
A 8 GeV protons A 120 GeV protons .
A  Target ~470 m from MicroBooNE A Absorber ~ 100 m from MicroBooNE
A 1.1 X10°1 POT A 237 X161POT
MicroBooNE Simulation MicroBooNE Simulation, Preliminary E, > 60 MeV
10_9E —Vv,:93.65% 10" I St v, (57.9%) _f
R g —V,: 5.79% - = S
I 6 —V,: 051% = — ¥, (37.6%) = (@)
§ 10 V.. 0.05% E’ 10" : - ;
3 0 E ..... v, (2.86%) : )
= 10™" o ot -
§ 107" % 10° g“-a.... 5
107 ? @il . - BNB NuMI
0 05 1 15 2 25 3 35 4 45 5 E.l | [ | .f"l"ﬁ'g";m.u L L J
E, (GeV) 0 05 1 15 2 25 3 35 4 45 5
Neutrino Energy (GeV) Not to Scale
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A Neutrino Beamlines at Fermilab

Beamlines
NuMI Beam line Top View

A Large flux of charged/neutral mesons from high intensity proton beams

A New particles can be produced from meson decays
Absorber

A Proximity to the NuMI absorber
A Particles survive long enough to reach MicroBooNE

&>
Meson decay in flight Beam dump £
o
K™ v Target Decay Pipe Beam Dump %
protons - target 7T+ .
N p — : l
l-|_ Target Air
BNB NuMI

Not to Scale
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A MicroBooNE capabilities for BSM searches

A e/ ashowerseparation A O(ns) Timing Resolution A MeV-Scale Reconstruction

NG {(Rait s Phys. Rev. D108, 052010 Phys. Rev. D109, 052007
PBOS)»( A Demonstrated 1.73+ 0.05 ns resolution

Phys. Rev. D111, 032005
S ) ] X Proton-like blip
Higher on neutrino interaction time MBOQ—@:?"

) / dE/dX
~ A Out-of-bunch BSM searches
T et A Reduction of neutrino background
Gap Y . —— Epiip: 7-36 MeV,,
>_(1 O' N N R RN AL LR I IR B A R RN
5 = e Off-Beam Data
- : lm___Run 26972 Subrun 32 Event 1643
41— S - Electron-like blip
® s 1 uBop__ .
s 3 ] r
& [ : dx 1
O of e
e . Epp: 718 MeV,, | J
1: il dw
- MicroBooNE Simulation
T MicroBooNE Simulation % Y z o0 —T = Wires g
Timi < .
A @& between interaction vertex and / o [oz] A Demonstration of electron/proton
i separation in the MeVscale regime
start of the shower for photons HNL shift P g
) A Full dataset (2015-2020)
A Twice as muchdE/dXat the shower ~500k BNB nu events
start for photons ~300kNuMI nu events
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.052007
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.052007
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.052007
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.032005
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.032005
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.032005

A Neutrino Low Energy Excess (LEE) anomalies

MiniBooNE
A Same beamline as MicroBooNE (BNB)

A 4.8, excess of events with a single electromagnetic shower

A Does MiniBooNE LEE consist of electrons or photons?

Events/MeV

A Longstanding question on the origin of the LEE

A Is it BSM?
Phys. Rev. D 64, 112007 (2001)
LSND % 17.5 | ® Beam Excess
A HU J 3 B pl,~vee')n
A Excessin’© ' .channel § ™ o
S 125) ) =S

10

A 3.8, significance sl

A x o EWHLWOMLWG Wo O

04 06 038 1 1.2 14
L/E, (meters/MeV)

T

1 I T 1 1 I 1 Ll 1 | I T

1 [ 1 I T | T 1 1 I 1 I
° Data (stat err.)

. . | v, from ut" .
7 MiniBooNE 1 v. from K" —
- I v, from K° ]
6 s f mi;i;l =
- A ]
|+ electrons I it .
5 F I other —
+ Constr. Syst. Error ]
4 ]
photons .
3 -
Phys. Rev. D 103, 052002 (2021) 1
2 Phys. Rev. Lett, 121, 221801 (2018)-
1 —
. ]
0.2 0.4 0.6 0.8 1 1.2 1.4 3.0
E
EV" (GeV)

MiniBooNE

fuzzy ring:

Electron Shower /

Photon Shower /

5
X € SN

>

| ——_—
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.64.112007
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.052002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.052002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.052002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.221801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.221801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.221801

A Electron like LEE searches Phys. Rev.Lett 135081802 | New

ve CC B Cosmics w2z Uncertainty
. _ , i . . th Total predicted, D
A Investigated’ , CC with no pions in the 0~ unconstrained Y e
full MicroBooNE BNB dataset with ~ Dtal predicted, model 1
O
more LEE models N 301 x2=15.0, p-value: 19% 1eNpOn selection
FIe —— MicroBooNE, 1.11 x 102! POT
7
Protop, p 'Q v ‘h 2 201 B
. ) s c
A We Observe no eIeCtron_Ilke excess IT BNB Data Run 20248 Subrun 210 Event 10515 L%Jj I%
for several topologies: 101 ~— ++
A PlonIeSS: p Q n r] @:p Q U n n 22— x2=9.8, p-value: 57% 1e0pOm selection
A QE-like: P m MicroBooNE, 1.11 x 102! POT
A Ve n O 20 -
A Inclusive: p Q w .
€ 15 -
o
>
* 10 -
A MiniBooNE LEE a5, 10 Hi 2 T 1JT We 5 -
CL uSing Our fuII BNB dataset! __ BNB Data Run 22298 Subrun 74 Event 3723 0 r

0.5 1.0 1.5 2.0
Reconstructed neutrino energy (GeV)
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https://journals.aps.org/prl/abstract/10.1103/x259-z6mf
https://journals.aps.org/prl/abstract/10.1103/x259-z6mf
https://journals.aps.org/prl/abstract/10.1103/x259-z6mf

A Sterile neutrino ' . 2LEE 3+1 Model (Inclusive)  —

Phys. Rev. Lett. 130, 011801

A LEE search reinterpreted under 3+1 102

sterile neutrino oscillation hypothesis : [ MicroBooNE 6.369x10% POT
- } 95% CL,
10 \ == Data, profiling
’ ) ) F ) - = = = Sensitivity, profiling
A Observed’ . events are a combination _F l/ — - Sensitivity, v, App. only
of ' . appearance and disappearance: > i N
= 1F \ leX
NE? - e
SIS
Nve = Nintrinsic Ve Pve—we + Ivintrinsic vp© Pvp—»ve 10_1 E_
i LSND 99% CL (allowed)
10—2 1 1 lIlllII 1 1 Illllll L 1 Illllll L L Ll
1074 107 1072 107 1
sin”26,,,

A Degeneracy when sid—, H LULMIOM M P
given 0 0 0Y y HWNYP

— 10
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801

A Sterile neutrino ' . 2LEE 3+1 Model (Inclusive)  —

. Phys. Rev. Lett. 130, 011801
A LEE search reinterpreted under 3+1 _ MicroBooNE Preliminary 102 e : ——
sterile neutrino oscillation hypothesis “lnere T Nt l . -
oL B =12 0% - } 95% CL
2Si"“;8=“0;03318 0L L == Data, profiling
) . . 20 = sin’8,, =0.0045 : ) = = = = Sensitivity, profiling
A Observed’ . events are a combination . _F l/ — - Sensitivity, v, App. only
of ' . appearance and disappearance: g s | N
= oL T B B B P IE_ 1eX
g 22T MicroBooNE simulation NuMi g -
E 100 i_ve CCFC < -
Nve = Nintrinsic Ve Pve—we + Ivintrinsic vp© Pvp—»ve 80: 10_1 E_
60— - 0
= Nintrinsic ve * [1 + (Rv,ulve : Sin2624 - 1) Sin22914 : Sin2A41 C - S A
40 - i LSND 99% CL (allowed)
20;_ 10—2 1 L lIIllIl 1 1 IIlIlII L 1 IlIIllI L 1 R _-F-B0 0
05500 ioos iS00 2000 2500 107 107 1 20‘2 107 1
Reconstructed E  (MeV) 1
A D hen sif—, H WM OM M P S 20k
egeneracy when SiIA—, H

given 6 0 6Y 1 HWNYP

A 2130130 IR @R IMEckkigIJITRO B¢ M Hf1J¢ 6 G RU I
A 0o0@ 3y HW=N
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801

A Sterile neutrino ' . 2LEE 3+1 Model (Inclusive)

0 Neutrino Portal .

LD —y*L,HN + h.c.

A Using

Inclusive search to look at 3+1 model,

large phase space rejected at 95% CLs

Phys. Rev. Lett. 130, 011801

Adding second beam (NuMI) to break ’
appearance/disappearance degeneracy

MICROBOONE-NOTE-1132-PUB

2 10°E , .
10° ! S i MicroBooNE Preliminary
: % MicroBooNE 6.369x10*° POT - ; Median Sensitivi
) : 95% CL, - .\. edian Sensitivity
10 { —— Data, profiling 10 = : {-' === 2023 Result, BNB only
E ) - = = = Sensitivity, profiling - N .
- [ 7 — = Sensitivity, v, App. only o - : S, LSND 99% CL (afower)
N> [ ( % - S-o M MiniBooNE 95% CL (allowed)
(0] \ S 1= T o
= 33 N 1 e X n T E e AL
S E £ C N ., =
= = o N
5 . < - MicroBooNE e
B 10+ Profiled, 95% CL, St
== SN,
107 = BNB6.369x 10° POT o
F [ LSND 90% CL (allowed) " NuMI 1.054 x 10%* POT s
[ LSND 99% CL (allowed) i
| | | 10-2 | ] IIIIII| 1 IIIIIII| | IIIIIII| ] L 1 11111
10—2 L1 1 11111 L1 1 11111 L1 1 11111 L1 1 11111 10—4 10-3 10-2 10—1 1
107 107 1072 107! 1 sin?20
) He
sin“26,,,
Stay tuned for the full result!
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https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://microboone.fnal.gov/wp-content/uploads/MICROBOONE-NOTE-1132-PUB.pdf
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.011801

A Photon-like searches:NC 9 8 Ll (Exclusive) arxiv:2502 05750

A NC Delta Radiative 25

Ve

A Combined two complementary reconstruction paradigms

A Double the statistics of 2021 result and increased Op
sensitivity but still dominated by “ backgrounds

A Ruled out a 3.18x enhancement of the NC9 Y N/
rate at 94.4% CL as a possible explanation of the LEE
as suggested by MiniBooNE

Events Observed / Nominal Prediction

o
()

A Cannot rule out the possibility of an excess only in the
zero-proton topology

0.0-
Uy y;t
14
VA
A+
p p

(And the same diagram exciting n to AO)

n
o

—
o

—
o

New

B Background
Nominal NC A — N+, Np
B Nominal NC A — N+, Op
3.18x NC A — Ny LEE model
e 6.80 - 10%° POT MicroBooNE Data
New! 2021 New! 2021
WC 14Np Pandora 1v1p WC 140p Pandora 1~0p

y // 7 S

Signal is split intoNp and Op based on a true
proton kinetic energy threshold of 35 MeV
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https://arxiv.org/abs/2502.05750

A Photon-like searches: NC Coherent T (EXclusive)  .xi2s02.06001

A 10x rarerthan NC 9 8 | § SEES NS B gglnfg?hgéﬂ% s
*E fmmm Dt (Outsite TP o G imninsi
A First ever search for neutrino induced SEY Bataah " MicroBooNE Data
single coherent gamma production 20E- 6.87x10" POT
15—
A New tools developed to reject non- 101 =
coherent events with low energy vertex SEY B e
activity s 22
, *i//////%f/////////ﬁ _____________
A See no excess on this I source %0_52////7%7//‘ WZ/%%/ / / Z;
S 95 0'2 03 o4 0.7
ASet worl d®s first |limit on the f IR‘fi°3?"”°teda?“?7"ereE"FrgyéGeg‘j]ed
cross section for coherent single photon Yu Yu
production:
5 y
< 1.49110 4cm?2 at 90% CL
W07 404, NC Coherent

14
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https://arxiv.org/abs/2502.06091

A Photon-like searches: 1 X Ificlusive) AIXiv:2502.06064 @‘35\

Diagram by Lee Hagaman

Single shower inclusive search True Single 7° Mimicking

Photons Single Photons Bad Reconstruction

Broader signal definition:
o Actual single photon shower :
o Small opening angle betweerf showers Q“r,ii%‘ifl

o Entering(Exiting) shower from*
/ / ,—&‘

7° event in the TPC
with one exiting
photon

Mis-clustering
with a cosmic ray

Shower-like

\ \<ﬁ,\. track

¥ event outside the

= TPC with one entering
photon

Signal Background

@,«, Inclusive y

A Radiative p
@IJV , Coherent y

Inclusive

Single photon candidate data event

— 15
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https://arxiv.org/abs/2502.06064

A Photon-like searches: Inclusive 1 X arXiv:2502.06064 @‘35\

single-photon, zero-proton events

g 40 New ® 180
g YDATA/LPRED=1.11+0.04(data err)+0.24(pred err) .g z
3 400 Data POT: 6.343e+20 —e— BNB data, 678.0 & 160 _+_ —+- Data
= 350 Pred. uncertainty ~_, Cosmic Data, 56.7 140 A I — Prediction with constraint
4 Dirt/out FV, 100.5 I NC min FV, 143.8 1201 1
= 0 . 100~ x?/ndf: 14.40/7
CC n’inFV, 32.2 Other in FV, 21.7 =
i B v.CCinFV,6.2 B 1y, 2473 801 MicroBooNE
60— L
C T
w o
MicroBooNE 20 g
unconstrained R ' '
5 B
§ L
* * T 15— |
s [ — o _.+_—+—-—+—
g 1.5 ‘: Pred total uncertainty % 1" | v '_m+m _____________________ _____+____
T e —$— + .... i .................... S §
- = —8— + —e— o 0.5 I
% 0.5 — + L
S B X X X X X X X O = " . 1 . . . 1 . L 1 N
= 9% 200 400 600 800 1000 1200 1400 0 200 400 600 overflow
Reconstructed Shower Energy (MeV) ) Reconstructed Shower Energy (MeV)

_ A Excess concentrated inzero proton events
A Overall result in full energy range agrees well

with prediction at under 2 A Observed excess (2.2) inOp subsample, photon energy < 600 MeV

A Events with no reconstructed proton:0p-events A Ongoing studies on the zereproton subsample
A Threshold forp reconstruction ~35 MeV

. 16
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https://arxiv.org/abs/2502.06064

A Portals to the Dark Sector

-
. '

. Axion Portal ' ~
y 4

Portal

Vector

The )
Standard | nDarkl;‘L‘ ;
Model Po_rtal

ol X sector. £

Neutrino Portal

0 Neutrino Portal @ Scalar Portal " @ Vector Portal @ Axion Portal
Qs @

4 yaL HN+hC ED AS+/\S)HTH EDEF;“/B'“V EDCGGZL_?GZVGGMV
PY |_|ght 3+1 sterile . H|ggs Boril &) nght Dark Matter . Heavy acD
Neutrino
Scalars e Millicharged Axions
e Heavy Neutral Particles
Leptons w Combined and Non-Minimal Portals
Darksector e*eT
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A Portals to the Dark Sector

-
. '

.” AxionPortal s~

Vector Portal

The
Standard
Model

Scalar

Portal Sector.

Neutrino Portal

0 Neutrino Portal @ Scalar Portal " @ Vector Portal @ Axion Portal
Qs @

4 yaL HN+hC ED AS+/\S)HTH EDEF;“/B'“V ﬁDCGGZl—FGZVGaMV
e HSS;?;; sterile e Higgs Portal e Light Dark Matter e Hoomyaeh
Scalars e Millicharged Axions
e Heavy Neutral Particles
Leptons w Combined and Non-Minimal Portals . Ongoing work!
Darksector eeT
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-, . . Combined and
A Dark Neutrino e*e® -like LEE search axivzsozioo00 | BT,

4 _ - - . - C N
A Non-minimal portal: neutrino and vector 50f ) MicroBooNE Data S

®— 5 37x10% POT

Constrained Backgrounds
and Uncertainty

A First search for an e*e- -like explanation to the LEE L

A Purely BSM hypothesis Lj;’

Single Dark Neutrino Signal
== mz : 30 MeV, my : 106 MeV,
|Upal?:2x 10719 €: 8 x 107

20'__}/_&
A Dark neutrino decaying prod

A Decays to neutrino e*e” pair O 200 400 600 800 1000 1200 1400 1600
Total Reconstructed Visible Energy [MeV]

)

/

MicroBooNE 95% CL
Exclusion Regions

Prior Model

A 95 events seen; 69.7 N17.3 predicted
A Agreement at 1.5,

< : 1021
ABounds placed on wide range ¢

A Majority of MiniBooNE allowed phase space ruled out

MiniBooNE 95% Allowed Regions
1071 1 Example My values :

B 0.03 GeV I 0.5 GeV
B 0.1 GevV W 08 GeV

” E 0.2 GeV 1.25 GeV BEA Independent Bounds
10~ -
1072 1071 10°
my [GeV]
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https://arxiv.org/abs/2502.10900

A Heavy Neutral Leptons (HNL) s sevpin oo | QIR

A HNLs from0 © ¢ 0 (AtNuMlabsorber) HNL production
. . . <+
A First search fordl © hg g ord © hZ final states in aLArTPC i
IUH4|2
- _ N
A Setlimits on |U fRas a function of HNL mass HNL decay .
A N MU WN P MW 'Q &hdbhei)L U, ua? &
A NP Ml MW= NP W~ iGhandél)s LU N
7T:t
'Q rQ y @ “ 10-2
10° l . l 10-3 K
o 10_1‘( :): 10-4
2 10-2 _ S .
c10 N = vbv o It N
g -3)| =——— N - vee -:3 6 4 . SIS —
E 10 é 10- U O . Q Q ___________________
[ —— N->veu = <
E 10_4 —_ N—H)T[O ‘\‘_2.10—7 .\
D — -
= 05| W = =8,
—— N-un —— E949 —— NA62 D a—
10-6 ‘ | . . . 10-9] —— KEKE89 === MicroBooNE p ¢«
0 50 100 150 200 250 300 ; = 55 s =55 Sis
Mass [MeV] HNL mass [MeV]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.041801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.041801
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.092006
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.092006
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.092006

A Higgs-portal scalar bosons

arxiv:2501.08052

@ Scalar Portal _

LD(AS+ASHH'H

A Neutral scalar singlet S , mixing

angle P with the Higgs boson
. . t
A Production from kaon decay s
o K
A Signature: {° g m q
A Set strongest limits to date at 95% CL:
Kaon decay
A At rest @NuMI target (%)/absorber (¥%)
A Inflight (%)
N NuMI Beamline Elevation View %M
e S, g Boon?
Ta,.ge \\*\’Kn. S s
KJT
g e??yplpe
T K
75m P !
NottoScale -~ bso"ber o

cosmic muon

detector axis

“decays to ete"

uBogN?{

MicroBooNE Simulation

New
10724 r
1073 — —_
>/ \
1074, \
This work — E949
—— MicroBooNE e*e~ 2021 ~— LHCb
—— MicroBooNE u*tu~ 2022 —— NAG62
10-5{ — ICARUS u*u~ 2024 CHARM
—— Belle I PS191
50 100 150 200 250 300 350

Scalar mass [MeV]
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https://arxiv.org/abs/2501.08052

A Dark Tridents

Phys. Rev. Lett. 132, 241801

Vector Portal
! v
L D ek, B"

A Light dark matter

A First search for dark-trident using a LArTPC

A Dark-Matter (DM) candidate can be produced at
fixed-target facilities through neutral meson decays

A Mesons { brll sould decay into DM particles
mediated via a dark photon= &

A Parameters of the model:
A dark photon ¢ _),
A dark fermion (or scalar) {-

Y
7r0, n -—------ X
8 AI*
ap
X
Production

DM particle produced in beam and interacts
in MicroBooNE Dark photon mediator = &

Ar
Scatter

Dark photon mediator
=@ mm

Scalar DM (ap = 1.0, My/M, = 0.6)

E T
F NA48/2 U \ e

BaBar / LHCb

E Nl
.
A Set world-leading limits on this Light Dark Matter model S -
Dark Trident Simulation - ! & 300 MeV
Wire Number MA'[GEV]lO-l
22
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.241801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.241801

A Summary

A MicroBooNE completed 5 years of data taking (BNB and NuMI)

v

A Extensive inclusive physics program:
A Pioneering BSM searches , ’-Ar cross-sections and LAITPCs R&D

A Looking at new signal topologies andlark sector models ! —
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A Incorporation of new techniqgues into BSM searches! Q _/
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A Al/ML based, Ns timing, MeV-scale reconstruction

MicroBooNE

New ideas!
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A New ideas to explore? Please reach out!
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Thank you!

MicroBooNE Collaboration Meeting
Indiana University

Bloomington, IN

May 2025
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A The MicroBooNE LArTPC

EM shower separation
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U Electron showers attached to the reconstructed

neutrino interaction vertex
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U Photons exhibit a gaw.r.t. reconstructed vertex

Phys. Rev. DL04, 052002
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A Data taking

A MicroBooNE collected BNB and NuMI data between 2015 and 2021 split into five runs
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