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Dark sectors J. Jaeckel, M. Lamont and C.Vallée, "The quest for new physics with the Physics Beyond Colliders programme,” Nature Phys. 16 (2020) no.4, 393-401 

C. Antel, et al. “Feebly-interacting particles: FIPs 2022 Workshop Report”, Eur. Phys. J. C 83, 1122 (2023)

F. Kahlhoefer, “PBC BSM vision” at Physics Beyond Colliders Annual Workshop 25-27 Marzo 2024

In
te

ra
ct

io
n 

st
re

ng
th

Energy scale

Intensity or 
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Energy frontier

Pseudoscalar 
axion or axion-like

Vector 
Dark Photon A’

Fermion 
HNL

Scalar 
Dark Higgs

Standard 
Model Portal Dark 

Sector

The existence of dark sectors (DS) (or feebly interacting particles FIPs) is 
an interesting framework to explain some of the most pressing questions in 
particle physics with New Physics at low energy scales as: 


• The composition of Dark Matter 
• The origin of neutrino masses 
• The baryon asymmetry of the universe 
• …
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The vector portal and Light Dark Matter
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The vector portal and Light Dark Matter

Standard 
Model Vector Dark 

Sector

Dark Photon, A'

U(1)’ ϵ
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Annihilation

Meson decay
p + Z

Bremsstrahlung
Example: Dark Photon (applicable for other mediators)

→

Production mechanisms
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The vector portal and Light Dark Matter

Standard 
Model Vector Dark 

Sector

Dark Photon, A'

U(1)’ ϵ
2
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Parameter space defined by: mA’, mχ, ε, αD

𝜀
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Annihilation

Meson decay
p + Z

Bremsstrahlung

→

Production mechanisms

Colliders, Fixed target, and Neutrino experiments

Example: Dark Photon (applicable for other mediators)
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The vector portal and Light Dark Matter

Light Dark Matter

A. Boveia et al., arXiv:2211.07027(2022)

J.Feng,  J. Kumar

Phys. Rev. Lett.101231301σv(χχ → A′￼→ ff ) ∝ ϵ2αD
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CF Cosmic frontier      EF Energy frontier      RF Rare and precision frontier      NF Neutrino frontier

A. Berlin et al., arXiv:2207.00597 (2022)

Complementarity with direct detection experiments

PandaX collaboration, Phys. Rev. Lett. 131 (2023) no.19, 191002

S. N. Gninenko, et al. arXiv:2307.14865 [hep-ph]

~1010-1020

~102-103
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Worldwide effort @laboratories
Adapted from: 

• C. Vallée et al., “Overview of PBC past studies and current focus”, Physics Beyond Colliders 

Annual Workshop March 2024.

• G. Lanfranchi, Dark Matter 2023, “The search for MeV-GeV Dark Matter and other feebly 

interacting particles (FIPs) at accelerators”

And many more

Astroparticles, cosmology, gravitational waves,…Dark Photon

SLAC

CANFRANC

KEK
DS searches with 

electrons

Axions/ALPs

DS searches with 
electrons

CERN DESY SNOLAB

Mainz
LNFJ-PARC

PSI

JLAB

Gran Sasso

FNAL
DS searches with proton, 
electron and muon beams

Axions/ALPs

DS with muon beams

DS with protons and 
kaon beams

DM Direct detection

LDM

Dark Photon 
LDM

DS searches with proton 
and muon beams

Dark Photon

Dark Photon

Axions

Axions/ALPs

Colliders 
Fixed target 

Neutrino

DM Direct detection 
Axions
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Missing energy/momentum

NA′￼
∝ ϵ2

Scattering or decay of the new 
particle in the detector

NA′￼
∝ ϵ4αD

Examples: NA64, DarkSHINE, LDMX, M3…

Examples: MicroBoone, SBND, T2K, 
ICARUS, DUNE, HyperK, NA62, FASER, 

SHIP, FPF,…

Example: Dark Photon A’ (applicable for other mediators)

Initial particle beam 
e-, e+, μ, 

π, K, p

Target {
Key parameters


• Intensity (particles on target) 
• Energy

Active dump

Production and 
detection

𝝌

𝝌

Detector

Parameters: technology, 
fiducial volume, detector 

distance (Ldet) ,…

FIP (A’)

FIP (A’)

Production

𝝌

𝝌

e-

Beam-dump

Target

Ldet

Target

Experimental signature

Fixed-target experiments in a nutshell
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Fixed-target experiments in a nutshell

Decay

 Experimental 
Signature

• Invisible

Missing energy/momentum

mA′￼ > 2mχ

•Visible •Semi-Visible (or displaced)

SM pair particles 
Missing energy


+

SM pair particles

mA′￼ > mχ1
> > memA′￼ < 2mχ
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Timeline using accelerators [More details in C. Antel, et al. Eur. Phys. J. C 83 (2023) no.12, 1122]

2026 2027 2028 2029 2030 2031 2032 2033 2034

Beyond

2035 2036 2037 2038 2039 2040 2041

• NA64, NA62, FASER, DarkQuest, PADME, LUXE, MiliQan… 
• SBND, Microboone, T2K, ICARUS, COHERENT… 
• Belle II, ATLAS, CMS, LHCb,…

• And many more… 
• Complementary to (Baby) IaXo, CADEx,…, LZ, PANDAX, XenonNT,…, km3net, icecube,…

• DarkSHINE, LDMX, BDX, M3,…  
• Phase 1 of DUNE, HyperK, COHERENT, ProtoDUNE@SPS,… 
• HL-LHC,…

• SHIP, Forward Physics Facility (FASER2, FORMOSA, FLARE,…), 
Mathusla, Codex-B, Anubis,…

• FCCee, FCChh,…

Colliders    
 Fixed target 

Neutrino experiments
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A’ visible decays and LDM

•Visible From: A. Desai, “Latest DS results from the FASER experiment”

See more details in the Light Dark Matter session

https://indico.capa.unizar.es/event/40/sessions/138/#20260604
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A’ invisible decays and LDM

• Invisible

See more details in the Light Dark Matter session

Thermal milestone

NA64 collaboration, Phys. Rev. Lett. 131 (2023) no.16, 161801

9.37 x 1011 electrons on target (EOT)

Results start probing for the first time the 
LDM benchmark model parameter space

https://indico.capa.unizar.es/event/40/sessions/138/#20260604
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The NA64 experiment

NA64e

(Image: https://gis.cern.ch) 

NA64μ

NA64e-/+ @ H4

NA64μ @M2

International collaboration: 53 researchers from 9 institutions

Fixed target experiment devoted to exploit unequivocally Dark Sector physics combining complementary 
and different beams from the CERN SPS (e-, e+, μ and hadron)

https://gis.cern.ch/
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The NA64 program
20262025

LS3

• NA64e-, NA64e+ 
• Search for vector-mediated (A’) LDM, inelastic 

DM, ALPs, scalar, millicharge…


• NA64μ:

• Leptophilic DS coupled to μ


‣ Phase 1: Lµ-Lτ Z’ as a solution to the (g-2) μ 
anomaly and LDM


‣ Phase 2: Complementary A’ LDM searches, 
ALPs, scalar, inelasticDM, millicharge, …


• NA64h:

• Use lower energy  hadron charge-exchange  

scattering on heavy target as a source of neutral 
mesons (η,η’,…) followed by their invisible 
decays, or transitions to DS state.

Well-defined 
beam

Active 
dump

Fully hermetic 
detector+ +

2024202320222021

LS2

2016 2017 2018

Experiment 
approved by SPSC

2015

e- e- e- e- e-/e+ e-/e+ e-/e+ e-/e+ e-

μ+ μ+ μ+

NA64 10th anniversary! 🎉🎂 

π+ π+ π+ π+

Prospects for LDM searches using 
complementary beams
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Searches for LDM using e-

A’ → 𝛘𝛘̅ 2.84 × 1011 LS2

2016-2018

Electrons on 
target (EOT) 

2021-2026

2.7 × 1012 LS3

Run 4

1013

ECAL
Veto

e-/e+ 𝝌

𝝌A’

Magnet  
spectrometer HCALs

SRD

Well-defined 
beam

Active 
dump

Fully hermetic 
detector+ +

100 GeV e-

ECAL

HCALs

SRD

Trackers

100 GeV e-

2026 run successfully completed!
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 2) Reconstruction of the incoming particle ID and momentum 
 Magnetic spectrometer (MS1): Momentum (100 ± 5 GeV)  

Synchrotron Radiation Detector (SRD): 95% e- identification, 10-5 hadron suppression

1) Incoming beam (size, intensity and hadron 
contamination) 

Maximum intensity @H4 with good beam quality 1.7MHz

3) Active target 
Electromagnetic calorimeter, ECAL NA′￼

∝ ϵ2

A’-Bremsstrahlung Resonant A' 
production

5) Trigger:
 ΠSi ⋅ V̄1 ⋅ EPS > 0.2 GeV ⋅ EECAL < 90 GeV

4) Hermeticity 
Hadronic calorimeter (HCAL), veto hadron 

calorimeter (VHCAL) + Veto

σ ∼ ϵ′￼2Z2α3/mA′￼
σ ∼ ϵ′￼2Zα

MS1

Z’ (A’)

VHCAL1

Veto
S3

VHCAL0
V0

S0

Trackers

Vacuum window SRD

S2

V3

e- beam

HCALs

Non-deflected line

MS2

A’
𝝌

𝝌

ECAL

+ Dedicated Dark Matter open-access simulation package in fixed target experiments DMG4 interfacing GEANT4 toolkit

M.Bondi et al. Comput. Phys. Commun. 269, 108129 (2021)

B. Banto Oberhauser et al. Comput. Phys. Commun. 300 (2024), 109199

Searches for LDM using e-
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MS1

Z’ (A’)

VHCAL1

Veto
S3

VHCAL0
V0

S0

Trackers

Vacuum window SRD

S2

V3

e- beam

HCALs

Non-deflected line

MS2

A’
𝝌

𝝌

ECAL

Signature: 
✦Timing information 

✦Clean incoming track: angle + momentum~100 GeV

✦Electron identification: Synchrotron radiation + Shower profile 

compatible with e- in ECAL

✦No activity in Veto and in HCAL

Searches for LDM using e-
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A’ → 𝛘𝛘̅ 2.84 × 1011 LS2

2016-2018

Electrons on 
target (EOT) 

2021-2022

6.5 × 1011

Total 9.37 x 1011 EOT

mA′￼ = 3mχ

Results start probing for the first time the 
LDM benchmark model parameter space

Searches for LDM using e-
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MS1

Z’ (A’)

VHCAL1

Veto
S3

VHCAL0
V0

S0

Trackers

Vacuum window SRD

S2

V3

e- beam

HCALs

Non-deflected line

MS2

A’
𝝌

𝝌

ECAL

Most dangerous background for invisible searches: large pt 
secondaries escaping the setup resulting from electro-nuclear 

interactions along the beamline 

Setup improvements

+ new Lyso-based SRD detector with lower synchrotron radiation 
threshold to reduce remaining μ, ᴨ,… contaminants

Searches for LDM using e-
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MS1

Z’ (A’)

VHCAL1

Veto
S3

VHCAL0
V0

S0

Trackers

Vacuum window SRD

S2

V3

e- beam

HCALs

Non-deflected line

MS2

A’
𝝌

𝝌

ECAL

• 2023/2024 setup upgraded with a VHCAL prototype 
• Monte Carlo (MC) developments to further understand the 

electro-nuclear processes: NIM A 1081 (2026), 170830

Searches for LDM using e-
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➡Optimisation of 2025 setup: two VHCAL prototypes to improve detector hermeticity and to confirm our MC prediction.

➡Strategy: compare performance between 1 VHCAL (2023/2024 samples) and  2 VHCAL (2025/2026 samples) 
➡Data taking before LS3 successfully completed.  

PRELIMINARY RESULTS FROM 2025 ANALYSIS

Searches for LDM using e-



L. Molina Bueno 24

10−1510−1410−1310−1210−1110−1010−910−810−7

110−3 10−2 10−1
𝛼𝐷 = 0.1

NA64 2.7 × 1012 EOT

𝑦=𝜖2 𝛼 𝐷(𝑚 𝜒
/𝑚 𝐴 ′)4

𝑚𝜒, 𝐺𝑒𝑉

Pseudo-D
ira

c Ferm
ion Relic

Majorana Relic

Scalar Relic

LSND

E137

NA64

BaBar

Coherent CsI

MB-N

MB-e

Direct

Detection

Nucleon

LDM projections for the statistics 
collected until 2026

mA′￼ = 3mχ

10°5 10°4 10°3 10°2 10°1 100

mZ 0 [GeV]

10°7

10°6

10°5

10°4

g B
°

L

90% C.L. exclusion limits for UB°L (scalar DM)

NA64e° 2021

GEMMA

CHARM II

TEXONO ° CsI

Borexino

Sc
al
ar

D
M

M
aj

or
an

a
D
M

P
se

ud
o
°

D
ir
ac

D
M

m¬/mZ0 = 1/3

ÆD = 0.1

NA64e° 2022
(this work)

ECAL
Veto

e-

Z’

MS1 HCALs
SRD

ν

ν̄

NEW: “Improved limits on a new Z′ in B−L scenarios with the NA64 
experiment at CERN” (paper accepted as CERN document)

Searches for LDM using e-

e−Z → e−ZZ′￼; Z′￼→ invisible;
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Prospects for LDM searches: NA64e+

2meEthr ≤ mA′￼
≤ 2meE0

Resonant annihilation channel + e+ beam to enhance the signal yield for A’ 
masses > 100 MeV 

 (CERN-SPSC-2024-003 ; SPSC-P-348-ADD-4) 

Key aspects: demonstrate the scanning of different A’ masses using different 
initial e+ energies, hadronic contamination at the different energies and hermeticity

e- beam

e+ distribution in the 
electromagnetic shower

😄

Hadron contamination at 
the H4 beamline for e+ and 

e- beams

🙁

L. Marsicano et al. Phys. Rev. Lett. 121, 041802
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•Goal: scan different energies (40-100 GeV) to improve the sensitivity in the region 
 MeV (> 1011 e+oT per energy) 

➡Ongoing setup optimisation: new lyso-based SRD (already tested in 2024), hermeticity, hadron 
contamination,… 

➡First results: @100 GeV (Phys. Rev. D 109, L031103 (2024)  and @ 70 GeV (JHEP 06 (2025), 256)

140 ≤ mχ ≤ 250

A factor 10 on ε 
translates into a factor 

100 on y (~ ε2) 

Prospects for LDM searches: NA64e+
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Prospects for LDM searches: NA64μ

Experimental signature: missing energy + missing momentum

2) Measure pin (~160 GeV)

3) Increased signal yield (full length of 
the target contributing to the yield)

4) Measure pout (<80 GeV)

5) Tag muons and catch 
secondaries

1) M2: unique high energy (up to 250 GeV) 
and high intensity (up to 107 µ/s) muon beam

σ ∼ g′￼2Z2α2/m2

X = A’,Z’,…

😄

NA64μ @M2
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Z’(A’) → 𝛘𝛘̅ Proposal 
submitted

2020

Muons on 
target (MOT) 

2021

Pilot 
run

Run 4

2x1013

2022 2023 2024

LS31.98 × 1010 1.5 × 1011 2 × 1011

NA64 collaboration, Phys. Rev. Lett. 132 (2024) no.21, 211803 


NA64 collaboration Phys. Rev. D 110 (2024) no.11, 112015

μ + Z → μZZ′￼; Z′￼→ χχ̄

No signal observed in 
1.98x1010 MOT

—> Goal in 2023/2024: optimise the setup to further suppress background and increase intensity

Strategy: two analysis in 2023 and 2024 data

Prospects for LDM searches: NA64μ
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Selection criteria 
•Time selection

•Single muon traversing the setup

•Well reconstructed single track in MS1 

•Single hit in the detectors and clean 
track after MS2

•No energy in VHCALs and Veto outer 
cells

•MIP compatible energy in calorimeters 
with particle impinging on ECAL central 
cells

New magnetic spectrometer: 
Reduce length from ~80m to ~6m Additional veto hadron-calorimeter to catch 

secondaries from upstream interactions
Improved trigger system 

to suppress pile-up

Additional trackers to improve 
tracking performance

Good MS2 track Good MS2+MS1 track+MS1 purity After all cuts

PRELIMINARY RESULTS FROM 2024 ANALYSIS

Prospects for LDM searches: NA64μ
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Prospects for LDM: NA64μ

Selection 
•Time selection

•Single muon traversing the setup

•Well reconstructed single track in MS1 

•Single hit in the detectors and clean 
track after MS2

•No energy in VHCALs and Veto outer 
cells

•MIP compatible energy in calorimeters 
with particle impinging on ECAL central 
cells

New magnetic spectrometer: 
Reduce length from ~80m to ~6m Additional veto hadron-calorimeter to catch 

secondaries from upstream interactions
Improved trigger system 

to suppress pile-up

Additional trackers to improve 
tracking performance

PRELIMINARY RESULTS FROM 2024 ANALYSIS
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Prospects for LDM: NA64μ

μZ → μZA′￼; A′￼→ invisible

LDM projections with the 
2023-2024 statistics

μZ → μZZ′￼Lμ−Lτ
; Z′￼Lμ−Lτ

→ invisible

μZ → μZS; S → invisible

μZ → μZA′￼; A′￼→ χ1χ2

NA64 collaboration Phys. Rev. D 110 (2024) no.11, 112015

We are currently designing the upgrade of 
the setup for the next phase after CERN 
shutdown.



Beyond A’→invisible searches

Standard 
model

Dark sector
NA64e- 

Results obtained 
with  2016-2018 data 
(2.84x1011 EOT) Pseudoscalar 

axion or axion-like a
NA64 collaboration, Phys. Rev. Lett. 125 (2020), 081801e−Z → e−Za; a → γγ

e−Z → e−Za; a → e+e− NA64 collaboration, Phys. Rev. D 104 (2021) no.11, L111102

Standard 
model 

Dark sector

Generic boson X  
Axial, scalar, 

pseudoscalar, vector
e−Z → e−ZX; X → invisible NA64 collaboration, Phys. Rev. Lett. 126 (2021) no.21, 211802

Standard 
model

Dark sector

Vector 
  
 

 

A′￼→ χ1χ2
Z′￼Lμ−Lτ → χχ
Z′￼B−L → χχ NA64 collaboration, Phys. Rev. Lett. 129, 161801 (2022)

NA64 collaboration, Eur. Phys. J. C 81 (2021) no.10, 959

NA64 collaboration, Phys. Rev. Lett. 132 (2024) no.21, 211803 
NA64 collaboration, JHEP 07 (2024), 212 
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Beyond A’→invisible searches

Standard 


Dark 
NA64e- 

Results  
    
  Pseudoscalar 

axion or axion-like a
NA64       e−Z → e−Za; a → γγ

e−Z → e−Za; a → e+e− NA64        

Standard 
 

Dark 

Generic boson X  
Axial, scalar, 

pseudoscalar, vector
e−Z → e−ZX; X → invisible NA64        

Standard 


Dark 

Vector 
  
 

 

A′￼
Z′￼ 
Z′￼   NA64       

NA64         

NA64        
NA64      

Work in progress 
•2016-2026 data:  factor 10 more statistics 

•NEW: complementarity of these scenarios and 
new ones with a muon beam

S.N. Gninenko, et al. ``Probing millicharged particles with NA64μ   and LDMX,” Eur. Phys. J. 
C 86 (2026) no.2, 140

P. Crivelli, J. Hernandez-Garcia, J. Lopez-Pavon, V. Martin Lozano and L. Molina Bueno,, 
“First bounds on effective muon interactions using the NA64μ experiment at CERN,”

See also more details about the future prospects of 
these searches and many others at Belle II, SHIP and 
LDMX experiments in the Light Dark Matter session.
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https://indico.capa.unizar.es/event/40/sessions/138/#20260604
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Axion and Axion-like particles

10°2 10°1

ma [GeV]

10°6

10°5

10°4

10°3

10°2

g a
∞
∞

[G
eV

°
1
]

ALP

NA64

E137

NuCal

PrimEx

E141
LEP

BaBar

CHARM

FASER

KSVZ
DSVZ

NA64 Proj. 2.7e12 EOT

μZ → μZa; a → γγ

A. Eberhart et al., [arXiv:2504.05873 [hep-ph]].
μZ → μZa; a → μμ

H. Li, Z. Liu and N. Song, [arXiv:2501.06294 [hep-ph]].

e−Z → e−Za; a → γγ
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Summary and outlook
• The existence of Dark Sectors is an excellent framework to explain the composition of Dark Matter.


• Accelerator-based experiments offer unique opportunities to probe complementary to direct detection experiments the Light 
Dark Matter parameter space.


• Present and future fixed-target experiments offer unique sensitivity in probing the origin of DM and many other well-motivated 
New Physics scenarios below the electroweak scale such as ALPs, scalar, HNLs, …



Thanks for your attention
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Exploration of Dark Sector searches coupled to quarks

Veto

NA64h: Search for Dark Sector predominantly coupled to quarks with pion, kaon, and proton beams at the CERN SPS 

• Sensitive to several  models via missing-energy technique (invisible decays of η, η′, ω, ρ mesons,  oscillations of neutral kaon into 
its “dark” partner, production of leptophobic LDM states)


• First proof-of-concept results from the the analysis of 2.9 x 109 πOT (1 day in 2022) with a simple setup: Phys. Rev. Lett. 133, 
121803 (2024)


Most stringent constraints on  η, η′ invisible decay 
Additional data collected in 2025 with improved setup

π 

HCALs

WCAL

η, (η’)
𝝌

𝝌

• First tests at PS in T9 performed from the 24th of  September until October 8th  
• The main goal of this run was to characterize the area and the beam quality (available types of particles, intensity, spot size,...) 

to evaluate the feasibility of conducting physics measurements at the PS.
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NA64μ: roadmap for Run 4

Aspect Plan Improvement

Beam and 
location

• Further suppress the beam hadron contamination • K background

• Is the initial energy optimal? • Compromise between hermeticity and trigger efficiency
• New  semi-permanent area in M2 with ~25m available (under discussion with 

CERN BE-EA group, more details in D. Banerjee presentation) • Reducing installation time

• Vacuum in the line (ongoing for other users) • Suppression of muon interactions along the line

Tracking 
detectors • Optimisations ongoing (final design after 2023/2024 analysis) Efficiency

Target • Optimizations under study (length, material,..) Increase the signal yield

Spectrometer • Do we need two magnets in the downstream spectrometer? More deflection (increase efficiency but trade off with 
hermeticity)

Hermeticity 
and 

acceptance

• New detectors under design and optimisation of the setup during CERN LS3

• New VHCAL and HCAL

No BKG up to 2x10-13

Intensity

• New faster electronics for the calorimeters (developed by INFN Genova for 
electron and positron and to be included in the muon)


• New electronics for the tracking detectors (VMM solution under study)

• New trigger under development using the tracking as trigger via FPGA

Higher intensities up to a factor 20 

Expand the physics case
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New results on B-L Z’ 

40

NEW! Annihilation channel included

•A sub-GeV Z' resulting from U(1)' gauge symmetry generated by the difference 
between the Baryon and Lepton numbers, B-L. It can explain the origin of 
neutrino masses and the DM composition.


•Data sample 3 times larger than previous result (including 2023-2025 data will 
duplicate this sample).


•Most stringent bounds on gB-L . The 90%C.L exclusion limits obtained go 
beyond the ones obtained by neutrino-electron scattering experiments 
traditionally devoted to these searches.

+

ECAL
Veto

e-

Z’

MS1 HCALs
SRD

ν

ν̄

e−Z → e−ZZ′￼; Z′￼→ invisible;

NEW: “Improved limits on a new Z′ in B−L scenarios with the NA64 experiment at CERN” (paper accepted as CERN document)
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Searches for LDM using 100 GeV e-

Prototype VHCAL Full-scale VHCAL

Roadmap: 
• 2023/2024 setup upgraded with a VHCAL prototype 
• Monte Carlo developments to further understand the electro-nuclear and photo-nuclear processes 

➡NIM A 1081 (2026), 170830
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Beamline Particle Energy 
[GeV] Motivation Published Current statistics Run 4


[particles on target]

H4

NA64e- 100 Leptophilic Dark Sectors coupled to e-: LDM, 
inelastic DM, ALPs, scalar,  Z’, X17 … 0.937x1012 2.7x1012 1013

NA64e+ 150-40 LDM (masses <0.25 GeV), several mediators: 
axial, vector, pseudoscalar, scalar, …

1010 @100 GeV

1.3x1010 @100 
GeV

1010


@100, 70, 40 and 
45 GeV 

> 1011 for different 
energies

M2 NA64μ+ 160
Leptophilic DS coupled to μ: LDM (masses > 0.1 

GeV), ALPs, Z’, muon g-2, scalar, millicharge, 
μ→𝜏…

1.98x1010 3.5x1011 2x1013

NA64h 20-50 Hadrophilic DS 
Invisible  η, η’, K0 decays

Adenda to be prepared next year

Proof-of-principle published! Phys. Rev. Lett. 133, 121803 

(2024)

The NA64 program

2026 20272025 2028 2029 2030 2031 2032 2033

LS3 LS4Run 4

2034 2035


