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The FASER Experiment at the LHC

* FASER: ForwArd Search ExpeRiment
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FASER Physics Targets

* Explore forward physics

(particles in very forward region
not seen by ATLAS/CMS)

* Search for new light, long-  « Detect and study collider
lived particles neutrinos
(dark photons, ALPs, etc.) (first-ever TeV neutrinos at LHC)

SUSY, top, Higgs, ...
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.134.211801
https://arxiv.org/pdf/2410.10363

Neutrino at FASER
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e Studies ongoing:
I Neutrino cross-section

measurements. ve || LIS ,_,,: v, LI vl | LI
I Flavor tagging: I, "l "l ... =
I New physics: non-standard PR

emulsion film  tungsten (1.1 mm thick)

neutrino interactions.


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.L091101
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.031801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.021802

FASERv and the Emulsion Detector rseg-.«
FASERv: Dedicated neutrino detector within the FASER experiment
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https://arxiv.org/abs/2504.13008

EM Shower Introduction
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https://iopscience.iop.org/article/10.1088/0004-637X/760/2/146

Dataset

'H4S %8 (&38)

* To test the performance of electron
energy reconstruction at 200 GeV

* Test beam at SPS (H4 beamline)

* 300 GeV muons injected for alignment
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Test Beam Setup
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EM Shower Event Display
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Reconstruction Algorithm
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Reconstruction Algorithm

3. For each cylinder, get the shower clusters on each plate by the
DBSCAN clustering algorithm.
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Reconstruction Algorithm

5. Do arobust fit on all the centroids and get the re-fitted axis.
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6. Along this axis, from the initial segment, re-open a cylinder.

7. The segments inside the reconstructed cylinder are seen as shower.
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EM Shower Identification

Crucial Shower Variables

* Shower Max: Highest segment count  os{ 200 Gev

on any plate in the shower
e Shower Max PlatelD: Plate
Shower Max occurs.

* NSegSum: Total segments on 7 plates
centered at Shower Max PlatelD (+3 02

1.0 1

ASci —= p=58.00, 0=11.86
. . == p=58.00, 0=11.86

Simulation

Preliminary

o
[=)]
1

ID where

frequency

©
o
L

plates). N
70 20 40 60 80 100 120 140
NSegSum
/’—\
e (_ S DR

; H ji,{/\ 200 GeV EM Shower

S '\/’ |dentification:

« PR)IFIDL?;

I"H#$"%68. ' (%&)* (HS&H+,
11)%+2,3# (3)4#1 &/5

10/06/2025

=
()+ - Jo#1( * F27Q)#C+OLR

. F27Q)# C+0 7/+K)E9 ", 6S: 2GA

WIN 2025 | Yuxiao WANG 12



Energy Estimation

* Estimated by the $ &&simulation sample
* The optimal energy estimator: NSegSum (Total segments on 7 plates
around shower max)
* Reconstructed energy (' g.. ) vs NSegSum (( ) is modelled by
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Energy Resolution

o TE'D+H)0 (M%2) #, $$ $'D1/+"", $+DJI/)
o 8)/H™*) 1, )#n+", M 6%A-#"D #). ", ShEL.U"",
% & %008:&Y90)8
%v0)&
Q2)#) " | "$#).",81.9)0 ), )HIME )t "$%2) W1h2 ), )#IM
o TO#IMH)S LN, (& ( (%) & ())' I * ! ) + ye Tt

2.00 A

Actual Hist (100-2000 GeV)

FAdSE; - 379602, 0 = 2.41e-01
1.75 1 S'ml_“a,t'on — 32‘?21"’3'1282, o =2.11e-01
Preliminary
Lol € 100-2000 GeV

(38%->) 21%

1.25 ~

Events (Normalized)
[
o
o

-2.0 -15 -1.0 -05 0.0 0.5 1.0 1.5 2.0

AE/E
10/06/2025 WIN 2025 | Yuxiao WANG

14



Conclusion
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Energy Resolution

* Estimated by the $ &&simulation sample
e Relative uncertainty (3-) from reconstruction
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