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Goals:
• Generate intense neutrino 

beam for long-baseline 
experiment

• Study neutrino flavour 
oscillations

ESS linac accelerates H- to 2.5 GeV

5MW linac pulses divided into 4 batches

Accumulator compresses proton pulses from 2.9ms to 1.3μs

Proton pulses collide with targets to produce pions

Pions focused forwards into a decay tunnel using a magnetic horn

Pions in decay tunnel decay, producing muon neutrino beam

Near detector and far detector measure populations of ν𝜇 , ν𝑒

Linac pulses injected to accumulator ring

To far detector (+350km)

(Full details in talk by E. Baussan tomorrow morning)



Goals:
• Generate intense 

neutrino beam
• Study neutrino/matter 

interaction cross sections 
at low energy

• (Study sterile neutrinos?) Reduce beam power delivered to target
• Take only ¼ of the batches from the linac (1.25 MW beam power)

(Full details in talk by E. Baussan tomorrow morning)



Goals:
• Generate intense 

neutrino beam
• Study neutrino/matter 

interaction cross sections 
at low energy

• (Study sterile neutrinos?)

• Add pion transfer line to transport energy/sign-selected pions

(Full details in talk by E. Baussan tomorrow morning)



Goals:
• Generate intense 

neutrino beam
• Study neutrino/matter 

interaction cross sections 
at low energy

• (Study sterile neutrinos?)

• Inject pions into racetrack decay ring (LEnuSTORM)
• Pions in decay ring decay into muons in first straight

• Remaining pions are dumped

(Full details in talk by E. Baussan tomorrow morning)



Goals:
• Generate intense 

neutrino beam
• Study neutrino/matter 

interaction cross sections 
at low energy

• (Study sterile neutrinos?)

• Muons circulating in decay ring undergo decay processes
• Decay of muons in production straight produces beam 

of electron and muon neutrinos

• Near detector aims for precision measurements of cross 
section for neutrino/nucleus interactions

• Far detector looks for ‘missing’ ν𝑒

(Full details in talk by E. Baussan tomorrow morning)
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LBLND

LEnuSTORM

Target Cavern + Decay Tunnel

Target-to-Ring (T2R) line

LEMOND

Image: I. Efthymiopoulous
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Preliminary dipole design
Nominal strength: 0.79 T
Credit: T. Tolba

Horn + target station radiological simulation in FLUKA
Credit: E. Baussan

Target schematic
Credit: J. Aguilar
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Example muon production in LEnuSTORM 
production straight, assuming matched 
Gaussian pion beam, N = 1e4, horizontal 
emittance 3 mm 
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• Low-emittance muon yields as a function of central pion 
momentum, using horn output and 25 m transfer line 
with perfect transverse acceptance
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Beam profiles assuming 3mm 
emittance, 10% momentum 
spread
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Measured 𝛽𝑥,𝑦: 2.8m, measured 𝛼𝑥,𝑦: -0.13
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*Zero dispersion condition must be satisfied at beginning of production straight
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Horizontal and vertical projections of beam, 
assuming 2.2 mm emittance computed from 
horn and 10% momentum spread
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𝛽𝑦

•• Add multipole components in straight to 
improve off-momentum matching





•

•

•

Muon spectrum from 
700 MeV/c pion beam

Yield of low-emittance 600 MeV/c muons as a 
function of pion momentum
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Courant-Snyder parameters of 600 MeV/c 
transfer line

Matched to ring optics*



• 𝑃𝜇 ≈ 𝑃𝜋



• 𝑃𝜇 ≈ 𝑃𝜋
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𝜑 = 0 𝜑 = 2π 𝜑 = 4π
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𝜑 = 0 𝜑 = 2π 𝜑 = 4π
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Extremely preliminary 
longitudinal simulation 
of a possible 
compression in the 
ESSnuSB accumulator

Space charge is not 
modelled
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