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LHC: the past and the future

» LHC has already provided ground-breaking results:
v completion of the SM spectrum (Higgs boson discovery)
v’ exquisite precise measurements of a huge number of other SM processes

v" fundamentally chzllenged our New Physics expectations at the EW scale

021 | 2022 | 2023 024 | 2025

2 2 | 2026 2027 | 2028 | 2029
MIAIM[J[ 2 TAISTOIN D{ 1T FIMAIMI] 3 [A]SJONID| [FIMAM 2 1 ]AS) [0 1[ 1 TAS N 3] FIMEATM] 1 3 [A]S KON IO, ) TFIMEA 1 3 A SToiND AM |1 ASIONDY [ FIMIAIMI ) [AISIOIN D) [FMAM [ J]ATS
. Run 3 i Long Shutdown 3 (LS3)
2030 | 2031 | 2032 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
MIAJM[3 [ JAISTOIN DL [ FMIAIM ]3| A/S oN]D 3 [FIMIAM 3 [l SIGINJ| [F: [ AISONDIF 13 |AISDINID{) TFIMAM 33 Al SIOINID] 3 [FIMIAM] T AISION D1 M]3 3 [A]STOIN D) TF A 1] 1[4 SOl
i [
Run 4 LS4 Run 5 HL-LHC

Last updated: January 2022

Shutdown/Technical stap 1 H

s increased Lumi %10
Commissioning with beam

Hardware commissioning/magnet training

» We are moving towards the HL-phase and there is still lots of data to collect!
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ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

till no direct evidence for New Physics!

ATLAS Preliminary

Status: May 2020 £ dt = (3.2 139) fo? V5=8,13TeV
Model £y Jetsi ETF° [rarm) Limit Reference
—— - —TTTTT . —
ADD Grw + g/ Dep 1-4j Yas 36.1 n=2 171103301
ADD non-resonant yy 2y - - 38.7 =3 HLZ NLO 170704047
ADD QBH - 2j - 370 L] 170000027
ADD BH high ¥ pr zlep =2j = az o=, Mp = 3 TaV, rat BH 160602265
ADD BH multijet - =3) - 36 m o 6, M e 3 Tl ot BH 1512 02586
AS1 Guw — ¥y 2y - - 36.7 by = 0.1 170704047
Bulk RS Gy — WW/ZZ multi-channel 36.1 B Mo =10 1808 02380
Bulk RS Guy — WV — fvgg 1e.n 2ji14 Yas 139 Ty = 10 200414636
Bulk RS guw — Tepw =1h =142 Yes 36.1 L rim = 15% 180410823
2UED / RPP 1e z22b.=3] Yes 361 Tiar | ALY ) = 1 1800 09678
SSM 2T — 0 Zep - - 139 190306248
S5M 2" — 71 ar - - 361 170607242
Leptophobic Z* — bb - 2b - 361 1805 05299
Laplophobic Z* — et Oep =1b=2J Yes 139 Fim = 1.2% 2008 08138
S5M W' — fv Tew - Yas 139 1906 05509
SSM W — 1w 17 - Yos 361 1801 D6SE2
HVT W' — WZ — frggmodel B 1e.p 2ji14 Yes 139 =3 2004 14536
HVT V' — WV — gggg modal B De.p 2J - 139 3 1806 D858
HVT V' — WH | ZH model B 36.1 -3 171206518
HVT W' — WH model B Oepr 21b22J 139 =3 CERAN-EP-2020-073
LASM Wy — th 36.1 180710473
LASM Wy — uNg Zp 14 - a0 m{Me) = 0.5 TV, 8, = g 190412679
Cl agqaq o 2] - aro L 170808027
Clffqq Zep - - 139 e CEAN-EP-2020-066
Gl reee =1 eq Yes 36.1 1Cael = 4= 1611.02305
Axial-vector mediator (Dirac DM) e Yaos 36.1 He=0.25, g, =1.0, m{y) = 1 GaV 1711.03301
Colored scalar mediator (Dirac DM} 0 e, i Yos 361 £=1.0, miy) = 1 GeV 1791.00301
VWWyy EFT (Dirac DM) e 14,<1j Yes az miy) < 150 GaV 160802372
Scalar reson, ¢ —» ty (DirecDM) Ofepm 1B 0-1J  Yes 36.1 By =04, 0 =02 my) = 10 GeV 181209743
Scalar LQ 1% gen 12e =2j Yes 361 L] 1902 00377
Scalar LQ 2* gen 12p =2j Yes 361 - 1902 00877
Scakar LQ 3 gen 2r 2 - 36.1 B(LOY = br) =1 1902 08103
Scakar LQ 3 gen 01 e 2b Yes 361 B — t7) =0 1902 08103
VLD TT — He/Ze/Wh + X multi-channel 361 SINZ) doublet 1808 D343
VLD BE — Wi /Zb+ X imulti-channe| 361 SN Z) coublat 1808 02341
VLO TeaTealTes — Wi+ X 2(SSpzdepzibzl) Yos 361 B( sy — Wels 1, e Ton W)= 1 180711883
VLD ¥ - Wh 4 X 1e.u zlbz1 Yes 36.1 BT — Whh= 1, caWh= 1 181207343
VLO B — Hb + X Oep,2y =1b =1 Yes 7898 *g=05 ATLAS-CONF-2018-024
VLD QQ — Walvig 1e.mw =4j Yes 203 ; 150004261
Excited quark g* — qg - 2i - 139 only o and &, A = m{g") 191008447
Excited quark g* — qy 1y 1j - 36.7 only " and &, A = m{q") 170610440
Eucitod quark b* — bg - 1B1j - 36.1 1808 08259
Excited lopton ¢~ ey - - 203 A= 30 TeV 14112821
Excited lepton »* 3epv - - 20.3 A =16 TeV 1411.2921
Type Il Soosaw Te.m =2j Yes 78.8 4 ATLAS-CONF-2018-020
LASM Majorana » 2p 2j - 36.1 m{We) = 4.1 TeV, & = = 1806.11105
Higgs trighet H** — £f 234e.4(S8) - - 361 kO procuction 1710.09748
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The search for Terra Incognita

. TTIONE DI TVITA [.A TERRA CONOSCIVTA _FIN .

_ SRVNIVLISALE DESCRI

‘New Woru:
~““[New Physics]
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Multi-TeV Muon Collider

Muon colliders combine the advantages of both proton-proton
(discovery) and electron-positron colliders (precision):

v" high energy reach (not limited by synchroton radiation)

v" high precision measurements (low QCD background &
clean initial state) pInjector

Muon Collider Accelerator

>10TeV CoM
~10km circumference

Te
>
. .
)
.

[Snomass reports] 2203.08033, F
2203.07224, 2203.07256, 2203.0726 |

i "4 GeV Target, nDecay pCooling  Low :
i Proton & pBunching Channel  pAcceleration :
+ Source Channel :

‘
---------------------------------------------------------------------

[White paper] 2303.08533
- [P5 R ]
W2 3 The Path to a 10 TeV pCM i

Although we do not know if a muon collider is ultimately feasible, the road toward it leads from current
Fermilab strengths and capabilities to a series of proton beam improvements and neutrino beam facilities,
each producing world-class science while performing critical R&D towards a muon collider. At the end of the
path is an unparalleled global facility on US soil. This is our Muon Shot.
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Timelines

2020 2030 2040 2050 2060 2070 2080 2090 2100
I I T N TR N T A T A T N T
LHC & HL-LHC
MuC Demonstrator? FCGhh
MuC-3 MuC-10/14

nature

Explore content ¥ About the journal ¥  Publish with us v Subscribe

nature » news > article

NEWS | 24 October 2024

Physicists tame fundamental muon
particles into highly controlled
beam for first time

The milestone is an important step towards building smaller, cheaper particle colliders.

MuC R&D: Lots of progress on all
fronts, no show-stoppers so far

[Aritome et al] 2410.11367
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The next generation lepton-ion colliders

» The EIC is a very powerful machine. But, what comes next?

1035§ I | II I I I | II I I I | L I I I | L

~ Lepton-hadron (ion) colliders
- FCC-eh

= 34 LHeC ¢

o 107 = EIC

£ - MuSIC —o LHmuC

= B *

§ 10% = [Acosta et al]

E - © 2107.02073,

- B 2203.06258]

£ 102
- v

[Ilg?));aoe;;;ll B o doubly polarized
' | ‘I L1 11 | 1 | | L1 1 11 | rl | | L1 111 | 1 | | L1 111 |
10 102 10° 10*

Center of Mass Energy Vs (GeV)
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Why should we play this MuSIC?

» By utilizing the existing infrastructure at BNL , MuSIC could directly succeed the EIC after
its mission is completed (~2040) and reach a center-of-mass energy +/s = 1 TeV.

Re-use of existing infrastructure allays some cost! [Acosta et al] 2107.02073, 2203.06258

» Dual appeal (and funding?): MuSIC establishes a new QCD frontier (nuclear physics),
while also facilitating the development of a high-energy muon storage ring (particle physics).

> Discovery potential: /S MuSIC ~ 50% /S MuC

» There could be a staged development:

E, (TeV) 0.275

E, (TeV) 0.1 0.5
JSup (TeV) 0.33 0.74

Lt (x10% cm2s1)  0.07 2.1

Fi I I I 9 Sokratis Trifinopoulos
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Detector Design Considerations

Far-backward
muon system

—4<n<-8

u frontend |= — = < _

proton/ion .
source

Alflir °

E, ~ 0.3 TeV

[Acosta et al] 2203.06258]

Silicon Tracker
(w/ timing)

Vs = 1TeV

E,i ~ 1TeV

Sokeratis Trifinopoulos

RPs



Outline

|. Muon Collider

ll. MuSIC

I1l. BSM at MuSIC

Davoudiasl, Liu, Marcarelli, Soreq,
Trifinopoulos] 24XX. XXXXX
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BSM Models

We consider four simplified BSM models. See also: [Cheung Wang] 2101.10476 [Hatta] 2311.14470

I. Leptoquark U;~(3,1,2/3): Enables study of u — 7 lepton-flavor violation (LFV) at tree-
level. U is additionally motivated by B-anomalies and as portal to dark matter.  [Bordone etal] 1712.01368,

1805.09328, [Di Luzio et al]

int —i T o i - 1708.08450, [Greljo et al]
Ly, = A UT (Vibqu’YGV wt bL'YaﬂL) + Ao Uy (VibuL’Ya’/r + bL’YaTL) + h.c. 1802.04274, [Baker, Faroughy,
Trifinopoulos] 2109.08689

2. Muonphilic Z’: Light vector gauge boson below the electroweak scale.  [He etal] PhysRevD43.R22
Ly = =gy ivanZ'™

3. Axion-like Particles: Theoretically-motivated heavier versions of the QCD axion.

: a
Elnt —
a

4A

4. Heavy Sterile Neutrinos: Accessed via a effective dipole operator: [Ismail, Jana, Abraham] 2109.05032

= [Agrawal, Howe] 1710.04213 [Fitzpatrick et
F” 1 al] 2306.03128 [Takahashi,Yin] 2105.10493

(5) L v
f’dipole > §MVVFIWUM N, (Hv"’UEW/AZ)

Fi I I I 12 Sokratis Trifinopoulos



LFV leptoquark interactions: prompt search

Signal: Background:
H > T T > > T
Uy v* | Z*
1 b > b b > »- b

\'> T content of the muon beam — LePDF

0.01+ [Han, Ma, Xie] 2007.14300,2103.09844

> U M=21eVdor = 4, =067 IGarosi, Marzocca, Trifinopoulos] 2303.16964,
<) github.com/strifinopoulos/LePDF
£ | SM .
= » We convolute the PDFs with the
3 104 . . . .
£ differential cross sections and integrate
b
S

within the central detector rapidity

coverage |n| < 3.5.
10°°r  MuSIC: V5 =1TeV, L, = 400 fb!
up — b

» Acceptance efficiencies: b-tagging 80% ,
100 200 300 400 500 600 700 T-hadronic decays 75%  [ATLAS] 2108.07665,2305.15962

Fi I I I i I- my; [GeV] 13 Sokratis Trifinopoulos




LFV leptoquark reach: MuSIC vs HL-LHC

2.0 . ; ]
] : My, =2 TeV

ICIRREEEEEEEEE Sob LRRREEERRRER -~ - oo

|/1le 1.0__ E i
+  [HighPT] 2207.10756

05 - "":- ....... |

| Vs=1TeVv, L; =400 fb~"! : _

0.0 | . i B

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

I/lb,ul
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0.6

0.5

=
i

(pAu — pAuZ’)

1do
o dn
o

0.1F

0.0
0

Z’ vector boson: displaced vertices

/
PJ_/J“ Z Signal: 'JJJJ"N A
po — > uwooop > > >
ol ol

Au > Au Au > > Au
———s > The cross-section in coherent scattering is Z%-enhanced.
— mgz = 0.1 GeV H
ey ey » The large ion-frame muon energy of O(100 TeV) leads to
T B highly-boosted Z’ in the far-backward direction.
—— MuSIC

2

Alflir
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> After traveling some distance ¥ it decays to di-muons

with PrObaZiﬁ?/l;Z, @ boost factor =|p|/M

P({) = I Ly = pv/T gz

» To find the expected number of events, we integrate
P(?) from £,i; = 1mm (veto prompt backgrounds) to
?max = 30m (distance to the far-backward muon
spectrometer) and do /dn within —4 <7 < —8.

15 Sokratis Trifinopoulos



Z’ vector boson: MuSIC vs Muon Beam Dumps

I~ e ” ’.o"? K

L R P |
- * —
- 00 T s =1TeV, L =400 fb
- - 4k -
- _ .~BaBar", - o
— Trident 7 et .

__________

..................... [Cesarotti, Gambhir]
- 2310.16110

1_0_1 | 100 _ 101 | 102

i 6 Sokratis Trifinopoul
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Axion-like particles: MuSIC vs FCC-ee & LHeC

Signal: 10_2:,\ i | - " AL ! S - b | - ]
- =g LEN: R : i
| s . . - p
H '*,",‘ Prin [ : - ;
103F % i s
N > — 104k -—11.. : ; : [Yue] 1904.10657
| T a ' H E
; > : ]
see Hongkai’s talk and &) T || [Teles] 2310.17270
[Balkin et al] 2310.08827 = 10> e y -
< E S e
Background: — C
Be.
— 10_6 3 2 /)‘1’//) i
L > C Vol
_7 ' . . |
107"F V5 =1TeV, L; =400 fb! [3
[ L a3l L b0l s Lol L TR | L s el
N > 1072 1071 1 10! 102 10°

m, [GeV]
ﬁ I I ] | 17 Sokeratis Trifinopoulos
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v, magnetic moments: prompt search

/

g
Signal: AJIlJ Background:
n > > W —
1%

> N > vV

tl
3

» The HSN is produced via up-scattering of SM neutrinos via the dipole operator.

» The the azimuthal angle between the missing energy and the photon, can either be
collimated or separated by 1. This characteristic can be very distinct from the SM
background.

» We veto additional neutrinos => v + y + 3j final state.

18 Sokratis Trifinopoulos
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Heavy Sterile Neutrinos: MuSIC vs HL-LHC

5x1074¢

-
-
.--'"-.
-

10

Vs = 1TeV, L; = 400 fb™'

50 100 500
My [GGV]

[Magill] 1803.03262

Sokeratis Trifinopoulos



Conclusions

» MuSIC offers many synergies with MuC R&D, and between nuclear and particle physics

programs, if we all agree to work together!

» We scrutinized four scanaria with explicit BSM mediators both below and above the
energy threshold of MuSIC.

BSM candidate Search (MuSIC) | Competition | Features (MuSIC)
LFV U, leptoquarks prompt HL-LHC valence particles
B D far-backward detector,
eam Dumps
Muonphilic Z’ displaced HL-LH Cp ’ coherent scattering,
valence lepton
FCC-
Axion-like particles | prompt & displaced I(?Iflj ée’ coherent scattering
e
Sterile Neutrinos prompt HL-LHC mono-neutrino

> We hope that our findings will serve as a overture to further dedicated studies and

eventually a white paper for MuSIC in the near future.

Alflir

20

Sokeratis Trifinopoulos



Thank you!

e —————

'+ worry,, He Fu"un
;2?“([ of colliders!

Vb 5
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Why Muon Colliders?

Muon colliders combine the advantages of both proton-proton (discovery) and electron-
positron colliders (precision):

v" high energy reach (not limited by synchroton radiation)
v" high precision measurements (low QCD background & clean initial state)

v" luminosity / beam power increases with energy. \

v" all beam energy available in u*u- collisions.

500+

5200 :

E
[§100f === QCD+EW-NP
50

L/Ppoam [10%%em™s /mMwW]

20

5 10 15 20 25 30 0 1 2 3 4 5 6
sy [TeV] Ecm [TeV]
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Muon PDFs and DGLAP equations

» At zeroth order in perturbation theory the muon carries all the momentum of the beam.

» At high energies, collinear radiation emitted by splitting of the initial state must be
considered.  [Han, Ma, Xie] 2007.14300,2103.09844

» The hard scattering can be factorized and the radiation is resummed by introducing the
Parton Distribution Functions (PDFs) of a lepton!

C 1
A o(u+X-Y) =Zf dx fg(x)o,(B+X - Y)
B 5 70 \
Y determined by the perturbative
DGLAP evolution under the
X full unbroken SM gauge group

The muon beam includes all other SM particles (including quarks and gluons)!!

Fi I I I i I- 23 Sokeratis Trifinopoulos



PDFs above the EW scale

100

10,

0.100 .

0.010-

0000001 0005 0010 0050 0.100 0500 1
X

[Garosi, Marzocca, Trifinopoulos] 2303.16964, github.com/strifinopoulos/LePDF >
(LHAPDF-format)
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Prompt sighatures at a 3 TeV Muon Collider

pt T q q g
[Azatov, Garosi, Greljo,
LO Marzocca, Salko,
Z'[Z ]y Trifinopoulos] LQ
2205.13552
o qg p q M o o
~ MuC 3TeV B | .
P ] "MuC 3TeV ]
~ 100 HH#7A _ Qo] S3: M=2TeV, A,=0.3
; : . % 1':
] r C
e = 0.500
g 50 £ [
= I !
g ]
S S
T 10 S3: M=2TeV, A,=0.3 IS
© SM
5: i E L L L 1 L L L 4
A T T 1.0 1.5 2.0 2.5 3.0
0.5 1.0 1.5 20 25 30 mi, [TeV]
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MuC is a Gauge Boson Collider

» At high energies EW Sudakov double logs enhance the gauge boson content and
vector-boson fusion becomes dominant!

» PDFs are important! 0(50%) discrepancies arise from a fixed-order calculation.

MuC overqualifies as a Higgs factory!

Current
_ I LHC
. >100%
1
V/Z oo~ —
E2
We only know there’s a minimum
wt L
, AL-LHC 10 TeV
o~ Llong— ~50% Scale
2 M ~1%
[K, F. DiPetrillo] T~

Fi I I I i I- 26 Sokratis Trifinopoulos



The hierarchy problem at the MuC

Attracting the Electroweak Scale to a Tachyonic Trap Spontaneous symmetry breaking, gauge hierarchy and
Trifinopoulos, Vanvlasselaer, 2210.13484 electroweak vacuum metastability Benevedes, Steingasser,

Trifinopoulos 2408.10297

A=107% A=10" GeV, f=Ngy/gA, ng =nul, A =1000 TeV, combined bound

..........................................................................

Precision EW.

,.--""f
- e mm S - === -
.
- - .- e ¢ s T e T S s s

--------

m < 30 TeV

sin@?

m =20 TeV

Direct searches Higgs couplings

10 Conditions m— LHC vmo LHC m<10 TeV
— existence of minima === HL-LHC +=-- HL-LHC
1078 — efficient trapping = =+ FCC-hh v=+: FCC-hh
—M<f - - - MuC
500 1000 5000 10* 1 21 10 50
mg [GeV] M [TeV]

q I I I i I- 27 Sokratis Trifinopoulos



Muon Collider (design)

Proton Driver

— OOA

Front End

Cooling

Acceleration

— w =

)

v_-v = 5lc 8

U - ° c 2 = B oo

o S o @ |P8c 5 ®|s & ¢ g £

= = 'E ‘o pﬂ u® ¢ E =] E -] = S5

= 3 = £ u562=|8 v 3 58 8 o

U £ 3 w 2 0 wn o o
o U [Os g 6 |— % O 3 s 0 © )
v} U e £l & o om I} £ Accelerators:
< g e 1z 2 " | Linacs, RLA or FFAG, RCS

Collider Ring

Produce short,
intense proton
bunch

Alflir

Protons in target

produce pions which
decay into muons
muons are captured

lonisation cooling of
muon in matter

28

Acceleration to
collision energy

Collision

Would be easy if the muons did not decay
Lifetimeist=y x 2.2 us

Sokeratis Trifinopoulos



Key Challenges

MuCo 0) Physics case m:ul(ér;é:olluo
4) Drives the beam quality 2) Beam-induced

MAP put much effort in design background

optimise as much as possible

Iniector Muon Collider Accelerator
e i >10TeV CoM Ring
~10km circumference “hot spot”
e : -
.-' ‘un.. ' 9u~1f7.h
.......................................... 52 &
........ 4

4 GeV Target, n Decay pCooling  Low Ene g '0
: Proton & ypBunching Channel  uAcceleration

'S L
--------------------------------------------------------------

1) Dense neutrino flux

3) Cost and power consumption limit energy reach mitigated by mover system
e.g. 35 km accelerator for 10 TeV, 10 km collider ring and site selection

Also impacts beam quality

Fi I I I i I- 29 Sokratis Trifinopoulos



Luminosity Scaling
No
> Muon Collider: Loy 05— frNoY

€€,
/ \ \ High beam power

: Large energy acceptance
High energy = short bunch

= small betafunction

Dense beam

number of particles/beam bunch bunch frequencies (fcﬂ _ chrep)

/'
NHNP ,
dr max|[oy, oy | max|oy, oy ]
costa et a . H-P _ * 8 [ s
o Thy = ek By yme? [EHr

\ S~ amplitude function

ﬁ I II i I— 30 transverse emmitance Sokratis Trifinopoulos



A possible roadmap to future MuC
[Acosta et al] 2203.06258]

~ Future QCD frontiers at muon-ion colliders —
origin of nucleon spin, mass; extreme parton densities

0. EIC (ep/eA): 0.14 TeV
<
Muon collider R&D, test facility, BNL(FNAL?)-MulC: 1 TeV;
nuSTORM CERN-LHmMuC: 6.5 TeV
& |‘ 3 TeV p*p (CERN?) >
L 0.25-0.5 TeV ete O(10+) TeV p*p
: .25-0. Ty
Higgs factory M (ILC, CLIC, CepC) M (CERN?)
~ |‘ HL-LHC > Future high-energy frontiers
. EEEEEEEEE EEEEEEEEE EEEEEEEEE EEEEEEEEE Em
2020 2030 2040 2050 2060

Alflir ;
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Detector Performance

[Acosta et al] 2203.06258]

Resolution
Particle Detector o(p) o(E)
p or =
(Forward) Muons e.g., MPGD 0.01% p ®1% 0.2x1073
Charged particles 0 2 E ) -3
(et K, p/p, ) Tracker + PID 0.1%p X1% 5 & 0.2 | X10
Phot EM Calori 10% ® 2% 0.087
otons alorimeter 0 S —
VE V12
: 50% 0.087
Neutral h::l)drons Hadl"omc 0 ® 10%
(n, K;) Calorimeter VE V12
32 Sokratis Trifinopoulos
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Neutrino Radiation

33

By tilting the muon by a small angle,
e.g., 0 < |, it would be sufficient to
direct most of neutrinos toward the
air in one direction and toward the
ground and sea in the other direction
for a given straight section, with little
impact on buildings nearby.

[Acosta et al] 2203.06258]

Sokeratis Trifinopoulos



Kinematical coverage in DIS

10" I MuSIC: i (960) + p (275)
F | ' LHeC: e (50) + p (7000)
10 g HERA: e (27.6) + p (920)
o 2 EIC: e (18) + p (275)
—~ F 001<y<095
[aY}
210"
O
o0 =
E GE
10 ;gl-.."‘
= perturbative
1 E? non-perturbative
1[]_1_ : ||| ] |||||||| 1 I-I-:Irl.r‘-l-"rm
107 10° 10° 10° 10° 10° 107 1

[Acosta et al] 2203.06258]
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Kinematic distributions in MuSIC

Distribution of Scattering Muon Distribution of Jets
[Acosta et al] 2203.06258]

Fi I I I i I- 35 Sokratis Trifinopoulos
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Z vector boson boost factors

10
F — mgz = 0.01 GeV
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BSM Phenomenology at EIC?

» The EIC is a very powerful machine. Can we use it for BSM
physics?

|. Axion-like particles (ALPs) with couplings to the
[Balkin et al] 2310.08827 [Liu, Yan] 2112.02477
2. Lepton-Flavour-Violating ALPs

[Davoudiasl, Marcarelli, Neil] 2112.04513 2402.17821 [Cirigliano et al] 2102.06176

3. Light Leptoquarks

[Gonderinger, Ramsey-Musolf] 1006.5063 [Zhang et al] 2207.10261

4. Heavy Neutral Leptons
[Battel, Ghosh, Han, Xie] 2210.09287

5. Light vector bosons with displaced vertices
[Davoudiasl, Marcarelli, Neil] 2307.00102

6. Heavy Gravitons
[Hatta] 2311.14470
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EIC Interaction Region Layout
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