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- FASER can search for the regions where interactions with SM

particles are small, and in such regions, new physics may be
hidden

- In the region where FASER has a sensitivity, charged lepton
flavor violating (CLFV) couplings can be as large as charged
lepton flavor conserving (CLFC) couplings

- FASER can explore unsearched region of LFV coupling
by search for LFV decays
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@® Introduction

Introduction

Charged Lepton Flavor Violation (cLFV)

In the SV Beyond the SM
Neutrino Oscillation - Leptophilic
cLFV is violating scalar
Prediction : ~10~°* W
A - Extra gauge boson (ex: U(Dy,-1,)

Experiements : < 10712

It is impossible to detect 4@_
1 e

cLFV process + Dark Photon w/ dipole LFV coupling
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@® Introduction

Introduction

Charged Lepton Flavor Violation (cLFV)

Beyond the SM

- Leptophilic
scalar

L4

Charged lepton flavor violation process is
a smoking gun signal of new physics

» Dark Photon w/ dipole LFV coupling
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@® Introduction

Introduction

Origin of cLFV interaction

Ex) Leptophilic scalar boson

yaﬁ@,aq%;z,@ + h.c. [flavor basis]

Diagonalization of charged lepton mass matrix
goz — Vozz'gi

Vayag‘/bjfL z¢€R J + h.c. [mass basis]

cLFV interaction
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@® Introduction

Introduction

Constraints on cLFV

cLFV process Exp. limiton BR  Future prospect
p— eeel| e 1.0 x 10712 ~ 10~ 1¢
X € SINDRUM Collaboration PDG (2020)
. (1988)
p— ey AT 42 %1078 ~ 6 x 1071

C ;; > MEG Collaboration PDG (2020)
M e (2016)

2 e _
[,u — GX] % ~ 107°
TWIST Collaboration
X (2015)
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@® Introduction

Introduction

Constraints on cLFV

excluded by
Ex) Dark photon model poeX | excludedby
10'4: — — U — eee —

In light mass region (my,,~0.01 — 1 GeV), .
cLFV decay of muon gives upper bound 105}
as shown in right figure prelimi

w 10°}

107}

CLFV coupling can be as large as CLFC —_——
one in such a region (my~0.01 — 1 GeV & N
ye~1()—8 — 10—5> 10 1(;A'[Gev] 10

From Araki san’s slide
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@® Introduction

Introduction

Constraints on cLFV

- CLFV interactions affect results of long-lived
particle search experiments?

- Long-lived particle search experiments can
detect CLFV decays ?

From Araki san’s slide
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FASER
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@® FASER

FASER

FASER (ForwArd Search ExpeRiment at the LHC)

- Experiment to search for new light particles (dark photon,
dark Higgs, ALP, sterile neutrino---), starting from 2022
- Detector will be placed at 480m from ATLAS collision

DO Nt LHC tunnel
I 480m ,}
ot
------------------ —>< o=
Dark photon
FASER

Transfer line
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@® FASER

Advantage

1) pp-reaction cross section @ LHC is Inelastic scattering cross section

of pp collision @ 13TeV LHC

10° ¢

very large in the direction of beam axis

—
S
S

Large production number of
BSM particles

do / dt [mb GeV~]
< -~ 3

..

— —_ —
S = °
- w [

2 ) 480m from ATLAS

— Long decay width
FASER can search small i b
interaction region t = p*0*?[GeV?]

TOTEM Collaboration, EPJC 79 (2019) 10, 861

—_ —

S <2
N wn

b T

ﬁ 7 |

—_
<
~

—_
<
%
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https://arxiv.org/abs/1812.08283

@® FASER

Advantage

3 ) FASER is placed in far-forward Inelastic scattering cross section

. of pp collision @ 13TeV LHC
region —
FASER can search light BSM |
particles Sl N\
ct. ) LHC o |
New physics searches @ LHC focus on m s
high py N B I B 23*'2'35 | '42
LHC can search heavy BSM particles t=p 07 [GeV’]

TOTEM Collaboration, EPJC 79 (2019) 10, 861
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https://arxiv.org/abs/1812.08283

@® FASER

FASER detector will be situated along the beam collision axis

line of sight

Between ATLAS |P and IP TAS D1 TAN D2 Insertion | Arc From 1901.04468 [hep-ex]
FASER detector, there are o e
| HC materials and natural civ wam o wowe

rock A il N —
They eliminate most

potential backgrounds
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https://arxiv.org/abs/1901.04468

@® FASER

Detector setup From 1901.04468 [hep-ex]

100.00 mm Tracking stations
3 planes of silicon strip

Depth (m) Radius (m) detector per station
FASER 1.5 0.2
FASER?2 5 1

F AS E R Scintillator/Pb Veto

to veto incoming charged

1 5 0 fb -1 particles and protons

|

]
P A

@ LHC Run3 \
Ny ‘b - ' Trigger/preshower
FA S FR? <R ' scintillator station
-1 h / Electromagnetic
3 ab Long-lived 06 Teslapermanent  wiisperitiming calorimeter
@ HL-LHC particles from IP dlgglggnagnetsrt scintillator station (Lead/scintillator)
wi cm aperture
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https://arxiv.org/abs/1901.04468

Spectrometer : separating daughter

Detector particles by magnets

Detector setup 1.5m decay volume

rrom Takubo san’s slide

Scintl. (5T magne Scinti. 0.5T magnet 0.5Tn gnet Scinti.
, Decaying to
A |  eTe pair E
----- R i
ks 4 *
Tracker Tracker Tracker Calorimeter

Scintillator veto

Tracker : Measurement of two oppositely
charged particle and their momenta

Calorimeter : measurement of energies of
daughter particles
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide

Sc_int 0.5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.
Decaying to
A’ ; e’e pair &

- -‘ .4 ------ ’H:
1 7

3

Tracker Tracker Tracker Calorimeter
1, No signal in veto scintillator
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide
Scintl. (0 5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.

Jecaying to

o .
o, € € pailr
_____ 1': < ______pp

3

Tracker Tracker Tracker Calorimeter
1, No signal in veto scintillator
2, Decay into et and e~
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide

Scinti. (5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.
Decaying to
A’ 4| eTe pair
----- 1-._-9——-----» *
- Tracker Tracker Tracker Calorimeter

1, No signal in veto scintillator

2, Decay into et and e~

3, Detection of two high energy charged tracks
that emanate from a common vertex
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide
Scintl.  (.5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.

, Decaying to
A 1 e’e pair 9

————— q.. :ﬁ———————’—%:
0.. L4 /

Tracker Tracker Tracker Calorimeter
1, No signal in veto scintillator
2, Decay into et and e~
3, Detection of two high energy charged tracks
that emanate from a common vertex
4, Measurement of large EM energy in calorimeter
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide

Scinti. (5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.
Decaying to
A’ *u pair
----- i1l

Tracker Tracker Tracker Calorimeter
1, No signal in veto scintillator
2, Decay into u and u~
3, Detection of two high energy charged tracks
that emanate from a common vertex
4, Muons pass through calorimeter as minimum ionizing particles (MIP)
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@® FASER

Benchmark signal (dark photon)

From Takubo san’s slide
Scintl.  (.5T magnet Scinti. 0.5T magnet 0.5T magnet Scinti.

Decaying to

Track_er Tracker Tracker Calorimeter

1, No signal in veto scintillator

2, Decay intoetand u~

3, Detection of two high energy charged tracks that emanate from a common vertex

4, Muon passes through calorimeter as minimum ionizing particle (MIP), and electron
leaves a large EM energy in calorimeter

EHEAN BBEARF) Search for Lepton Flavor Violating Decay at FASER FHFYEFZOERE 2021 @ > 5 4 ~ (09/07/2021)



@® FASER

AP TAS Q123 D1 TAN D2 Q4 |
1

§ ' e Scinti. (0 5T magnet Scinti. (0.5T magnet 0.5T magnet Scinti.
m 10m — —
w =~ uJ12 , Decaying to
[ 1] n-oo— A | e pair
neutral pprgVVVEET " M B B e ee————— T m e I ——— »>

Tracker Tracker Tracker Calorimeter

o/o/] ~
2
el af%n\q Ll
°Top LLP
ea F a5
beam collision axis

o e e e B
0 50 100 150 Lm 112

Almost all potential backgrounds are eliminated by rock and LHC materials

Main background
- EM/HD shower from muon bremsstrahlung : 8x103 events @ LHC Run3
CC/NC neutrino events : A few (~100 GeV) events @ LHC Run3

Can be eliminated by charged particle veto with efficiency of 99.99%
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@® FASER

Production of BSM particles

PrOdUCJUOn @ ATLAS #RL[.)|:9€7nzqé(;-1(83)a!f)cjnO,BI—;.Ongan;g’ S. Trojanowski,
B and K mesons are produced FASER collaboration, PRD 99 (2019) 9, 095011
at ATLV/?\/S |P P;( 0[:3_ Z\L/] . EPOS-LHC p:[:_e\B,]—mesoni—\Sptiectrum [ab/bin]
103t 10°%
b/s s/d - ol
Higgs-scalar/ \\‘\ 10l :g::

mixing 3 ¢ 101

101° 10™
Scalars are produced 1 118 oo
by rare decays of K and B, .|l Lo 0110 it
2\ 10'2 Lin'=3 ab o)l 5 5
Mo\ g2 102 ) 10
Br(B — X,¢) ~5.7(1——=] 0 10° 10* 10 102 1077 1Z 10° 10* 103 102 10" 1Z
my,
9K GB

RHEA BELD) Search for Lepton Flavor Violating Decay at FASER FHRTYEZOERE 2021 @ > 7 4 > (09/07/2021)


https://arxiv.org/abs/1811.12522
https://arxiv.org/abs/1710.09387

@® FASER

Geometrical acceptance
ry
B K,--- ¢ .

% Ll

. —> 2
IP de!cay point of mesons  decay point of i
z=0 (i & Ovri,J-) i i i
R a
For detection, ¢ should decay at point where the  Lmin | Lmax

following conditions are satisfied !
Distance Angular decay point of ¢

Lmin < 2 < Lmax e, L < R (ZQb? TCbaJ—)
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@® FASER

Geometrical acceptance

Probability of dark photon decay in detector

1 Z¢,max __ *¢
pet == / dzge 9% X O(R—ry r)O(R—r
s (Do) Tycos0, )., 0 ( ».R)O( 5. F)
Distance Angular
Eqb : decay length of ¢ in lab frame @(;1;) : Heaviside step function

6’¢ - angular of ¢ with respect of beam axis (z-axis)

T'¢,F(R): distance of ¢ from beam axis at zy = Liin (Lmax)
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ps[GeV]
B-meson - Spectrum [ab/bin]

104

103

Number of events ‘j%iﬁf? 3

Number of dark photons which decay in detecfor | =" wwws

A0 pp—si .
Napyv = L Z /dpidﬁi /dp¢ ;;Z?;H%{BI’(Z — X¢)Br(¢ — eu)

7:1meson

x P5 (py)

~ 150 b~ ! x 10 ab x 1077 x ©(0.1) x 1072
~ O(1)
for FASER (LHC Run3)
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Result
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Origin of cLFV interaction @ Result

Ex) Leptophilic scalar

0 A O
deri|A 0O O]er;+hec  [massbasis]
0O 0 O

cLFV interaction

SM Higgs - ¢ mixing : 6
Couplings with the other SM fermions

92} —Loff
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@® Result

Parameters
0=5x10""

# of LFV decay signals
3~9 ©
10~99 ©
100 @
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@® Result

signal events

Parameters
0=5x10""

BR(u — ev)
> 4.2 x 10713

# of LFV decay signals
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- FASER can search for the regions where interactions with SM

particles are small, and in such regions, new physics may be
hidden

- In the region where FASER has a sensitivity, charged lepton
flavor violating (CLFV) couplings can be as large as charged
lepton flavor conserving (CLFC) couplings

- FASER can explore unsearched region of LFV coupling
by search for LFV decays
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Appendix
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Appendix

Schedule of FASER ® Aooendin

FASEREEDERESEDTE

« 201848 . LOI (Letter Of Intent)ZLHCE E (1R H

( ).
« 2018411 A, TP (Technical Proposa)ZLHCE B &I H
( )

e 2019438 . CERNIZARKICEEEINT-

- R DOEREEEE R, SimonsBfH &Heising-SimonsBA FAY
et

« 2020F IR HABIEEBR Y AMNMIRETSHFE
« 2021 TSy a= Tk
« T—HHE{FIXLHC Run3A\IAE 520224 (ZFHtA From Takubo san’s slide
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Appendix

Spectrometer o fomondis

_ . 1811. -
Ex ) ete™ pair from decay of 100 MeV dark From 1811.10243 [hep-ex]
photon are separated by 0.5T magnet :3°'16;“°”=°"_ta'T'aC'fSeriaration
0.14 - Station1 Station2 ¥
e 3
Can identify two tracks oA — TRt
0.1F |

0.08 |- st
0.06 [

0.04 -

0.02 |

0_ ! A Chove PO B e R O i
107 107

1 10
d [mm]

threshold : 300 um
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https://arxiv.org/abs/1811.10243

Appendix

Spectrometer Y

Momentum resolution

The lower energy ete™ have,
the better momentum resolution is.

o
P
o0

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

From 1811.10243 [hep-ex]

rack Mome.ntum Resolutlon\

il

3 | —100 GeV 1TeV

- | —200GeV —2TeV

3 | —500GeV —5TeV

. |

: |

: |

3 !

: |

3 |

EI r Illllllllllll
4 6 810 12 14 16 18 20

Number of Tracking Layers
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https://arxiv.org/abs/1811.10243

Appendix

Expected sensitivity ® Aopendix

w02 L &  T#F 1 Dark photon
L Naca-AWAKE (T TR
\\‘\ \"\/\\_;\ ,II ! g //I(: _ : .
N HEE e, Yol FASER(2) can explore parameter region
107°F S SN % W LHCDb - :
] > Ss | N sl — —4 -7 —4
LSRN with e ~107> = 107* (1077 — 107%)
sy SO ! !
= A RSN ~
'\\ mmmmmmm L *“’5:\\}‘\ ,l" :\\ ‘:I
w 107°FLDMX ______- PSSR
E N 4 W \‘)'\‘
' FAS \_—:’ \—\.,- \\\SHIP
- S \\\ \Q‘\\\
N LS . N
1 0—6 I N, PRy Ao
:\‘E\ANSER 2 \\ \\\ =
~~~~~~~~ SO = \\ s
~~~~~~~ MATHUSLA \SeaQuesY, ./
10" kDark Photon __Nasa’ . \f
=L P i W 1 P ol
102 107" 1

my [GeV] FASER collaboration, PRD 99 (2019) 9, 095011
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https://arxiv.org/abs/1811.12522

Appendix

Expected sensitivity (U(1);_, gauge boson)

i

hadrons

102 10°
my [GeV]

@® Appendix

-~~~
-~
-~
~ -

-
-

107
B-L gauge boson
1072 101
mgy [GeV]

FASER collaboration,
PRD 99 (2019) 9, 095011
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https://arxiv.org/abs/1811.12522
https://arxiv.org/abs/1811.12522

Appendix

Expected sensitivity (Dark Higgs boson)

@® Appendix
“\SeaQuest i i
i
_____ LHCb
X \ T % \“f:r:b AN \\
>§ 10~ N i 'MATHUSL\I?\\ N ™, 1| SHiP
S [ e o
= 99 o T .
10-2} uy 10°° ]
YY S - . NET e s
| Y e DarkHiggs ... .
101 1 10 101 1 10
my [GeV] my [GeV] FASER collaboration,

PRD 99 (2019) 9, 095011
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Appendix

Expected sensitivity (Heavy neutral lepton)

13y

B(N->XXX)
=

hadrons

@® Appendix

il g 2
SHiP~>~, ~

N

HNL - Electron Dominance

10

1071 1

my [GeV]

10
FASER collaboration,
PRD 99 (2019) 9, 095011
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https://arxiv.org/abs/1811.12522
https://arxiv.org/abs/1811.12522

Appendix

Expected sensitivity (Axion-like particle) ® Aopendix

1/f, [GeV"]

1076
10'2//_’ k
e e 10-7 ALP - Photon Dominance =~ - -
1072 1071 1 102 1071 1
m, [GeV] m, [GeV] FASER collaboration,

PRD 99 (2019) 9, 095011
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https://arxiv.org/abs/1811.12522
https://arxiv.org/abs/1811.12522

Appendix

Origin of cLFV interaction Y

Ex) U(1),,-., gauge boson Non-universal charge
Gur Z Loy 10 +1 0 | L [flavor basis]
O 0 -1
Diagonalization of charged lepton mass matrix
goz — Vozz'gi

_ 0 0 O
Gur ZjLA" Vi, |0 +1 0 | Vail;  [mass basis]

o 0 -1

cLFV interaction
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Appendix

Dark Photon Model Y T

Fxtension of the Standard Model by a dark U(1) gauge
symmetry

SU(3),. x SU(2)p X U(1)y X U(1)gan

Mixing between SM photon and dark photon appears through
gauge kinetic mixing

Cmix — _EBW/X'W/ SM
2 A’W\WA<
£int — EGA:LJ]%LM QM
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Appendix

Production of BSM particles ® Aopendix

Prod UCtIOI’] @ AT LAS FASER collaboration, PRD 99 (2019) 9, 095011
PrlGeV]
¥ and n are produced o] 7 - Spectrum [abibin]
at ATLAS interaction point ol :,?' P

WAAVAVVAVAVs
/y 102}

0, .
™ /n
v A/
Dark photons are produced
by rare decays of ©° and n
BR(1” — 7A’) ~ 2¢* x BR(7" — )

%] eJT

1F

1071}

1072
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https://arxiv.org/abs/1811.12522

Appendix

DeCay |eﬂgth @ Appendix

Dark photon decays into SM FASER collaboration, PRD 99 (2019) 9, 095011

particles through y — A" mixing -
Decay length e
A/ %
d = i By = et r 108
103 G VmA, 1 — “h.a.d.r-c;ns
— e .y ee
~10"° m- = 100 m .
0.1 GeV 1 10
> py
for ma =0.1GeV, e = 107" 102
) SO S U

my [GeV]
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https://arxiv.org/abs/1811.12522

Appendix

Dark photon mass S e

Origin of dark photon mass

Spontaneous symmetry breaking by VEV of
U(1)4ark-Charged scalar

Interaction between U(1)4.c-Charged scalar and gauge boson

/2 1‘ / v <¢>:’U¢/\/§ 1 2 A/ A//,L / A/ A/'u
EDQ ¢¢AMA SSB §mA, y —|—gmA/¢ y

A’ mass term pA'A’ coupling

¢Z'Z’ coupling
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Appendix

Dark photon mass Sy T

Interaction between U(1)4.x-Charged scalar and dark photon

LD g'mMﬁA;A’“ ¢ decay into A’ pair

We assume that U(1)4.c-Charged scalar is much heavier
than dark photon (m4 < my)

Almost all ¢ decay into dark photon enhancement
- )2} factor » 1
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Dark photon Y

Branching fraction of ¢ - A’A’ Decay probability of ¢
=
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Dark photon Pl

/
Decay length of A
110714
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s
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Decay of scalar boson

Almost all ¢ decay into dark photon

Nonzero ¢p-Higgs mixing : 6
A small number of ¢ can decay
into SM particles

for ¢ > 0
¢ : short-lived, A':long-lived

From

K 2M(@-»XX) [GeV]

Ma=100 pmey,

gl — 10—4

short-lived
Y j
K=g or 0 _100 MeV)
- AA (MA= V) -
: A,Al (mAv=5OO Me
._ CC -

KK gg T
SS
y7%

[ Jor
L ee
S
-l VVA. " A L 2 " " P | " L " A l-
0.1 0.5 1 5 10

Shimomura san’s slideM# [GeV]
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Decay of scalar boson : s
10%} long-lived B )
Almost all ¢ decay into dark photon | 1} g i
S - . .
: . o 107} ma=100 Mey
Nonzero ¢-Higgs mixing : 6 $ ’
108
A small number of ¢ can decay ol
into SM particles i w et . o . g
En=g'or0 00 MeV)
S 10'4:- iz o . cC -
T 1078t SS
S [ 7
- I
, £ 10—12_ <
for g < 6 e
1070, A TP
¢ : |Ong—|ived 0.1 0.5 1 5 10
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Decay of scalar boson | _ ® Appentix

Almost all ¢ decay into dark photon

E af M == |
Nonzero ¢-Higgs mixing : 6 s . ey
10-8_- Ma=100 pgy,
A small number of ¢ can deca | o — 10—4
into SM p e
for ¢’ > 0 50 MeV)
: - r . : o 107
¢ : short-lived, A" :long-lived ¥ S
(F _12:— r HH
for ¢ < 0 e |
10_161 N N N 1 PP | N N N 1 - ..1-.
. _1 0.1 0.5 1 5 10
¢ : long-lived s (GoV:
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Production processes Number of scalars

+ +
B— X0, KT~ =70, 7.1x10*3 B mesons are produced

Krs) — ¢, 7 — né in LHC Run3 (150 fb™?)
Br(B—>XS¢):5.7(1—m—?2b)292, Scalars ¢ are produced by rare decays
””;’;0 of B mesons
Br(K* — n%¢) = 2.0 x 1073 =242 5
P BR(B — Xs¢) ~ 6

0
Br(Ky, — m°¢) = 7.0 x 10-3%02 | . )
K
% :>N i~ 10 — o
Br(Ks — m°¢) = 2.2 x 10—63&92 | B—¢ (for 8 = 10 )
K
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Geometrical acceptance ® Aopendix
T A , 7
B K,--- ¢ : A‘ |

|

|
d
X

| ol
P de!cay point of mesons de!cay point of @ i /
z =10 (Zz %O,Ti)J_) (Zgb,’l“qb,J_) i | i :
L oy
For detection, A’s should decay at point where Limin i ELmax
the following conditions are satisfied .
Distance Angular decay point of A’

Lmln < ZA;.,2 < LmaX7 TA;_’2,J_ < R (ZA1,27TA1,2,J—)
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Geometrical acceptance ® Aopendix

Probability of dark photon decay in detector

1 e gt 1 ke e
Pa (pA,,pQS) B d—¢ COS 9¢ /qu,min dZ¢6 ’ ’ CZA/ COS HA/ /zA,,min dZA,e ! !
Distance
XO(R—raRr)OR—T4F)
Angular
J¢(A/) : decay length of ¢ (A") in lab frame @(g;) : Heaviside step function

6’¢(A/) - angular of ¢ (4") with respect of beam axis (z-axis)

A’ F(R) : distance of A" from beam axis at z4, = Lyin (Lmax)
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Number of events Pl

Number of LFV decays in FASER detector

dopp—si S
Newv=L 3 3 [ dpdt; [ dpa [ dpy ™2 iXBr(i » X)Br(o — A1)

7:meson j=1,2

X P (pA/, p¢) X BR(Z, — el[/[J) k p:([:_e\Bl]—mesoni_—:ﬁeictr:Jm [ab/bin]

103.

102.

101

Assumption & Setup |

- Calculated for FASER? case 0]
- Background free 02l
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Parameters S e

Ex) U(1),,-,, gauge boson

) 0 0 0
gMTZ/,Lfi’}/'UJV;L 0 +1 0 nggj
o 0 -1

cLFV interaction

0 A A
A1l A
AA —1

)\(S 1) : Ratio of strength of interaction (LFV / LFC)
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# of signal events (U(1),,-,, gauge boson) Sy

95% C.L. exclusion
: contour @ FASER?

BR(p — ey) > 4.2 x 107
for g, = 2 x 10~°

~< 0.1} :
/ Parameters
BR(u —eZ") > 107° ' 2 x 1076 =====-=m- ‘ Mme = 2.0 [GeV]
| gm={;§18;———- - 9 — 10—4
0.01—

L gy [Gev) !
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# of signal events (U(1),,-,, gauge boson) Sy

for g, = 2 x 10~°

95% C.L. exclusion
: contour @ FASER?

BR(p —eZ") > 10~ ' {
| Jur =

2 x 1070 =====mmm- | 7
1x1077 ———- | 4
2x1078 — — — 0 =10

0.01——

0.1 YA [GGV] 1
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Background Pl

Rock & LHC infrastructure eliminate most background

Main background [150fb~! @ LHC Run3]

- Muon brems. = photon
30000 events

- CC / NC interactions of neutrinos (E, > 100 [GeV])
O(1) events

Veting entering charged particles
with an efficiency of 99.99%

Almost background free
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Branching ratio of LFV decay (u(1),,-,, gauge boson) ~ Al
0 _' L ! ! oot ! ] .
o Decay width
/ AN V2 mg m?,
;:;:10-1 B F(Z — 86) p %mZ/ A (17 m2Z/ ; m%/)
4 y |i2 - mj = 6mymy +mj (my — mg,)Ql
X 10-2;- R m%, m},
- / E
= / 1 AN1,a,0) =V1+a%+b2—2a—2b— 2ab
M 103 1 ]
| ]
- | 0— | Where
10'4- L] . L .|)\:O:1 S - V L g'u/r [LFC]
1o 10f BREP) LFV
™Mz [GeV] g,uT [ ]

EHEAN BBEARF) Search for Lepton Flavor Violating Decay at FASER ERFYEEDOER 2021 @ &> 5 4 > (09/07/2021)



Appendix

Branching ratio of LFV decay (u(1),,-,, gauge boson)

@® Appendix
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