
Accelerator Neutrino Beams
1. Overview
2. Decay Kinematics
3. Pion/kaon production in a target
4. Focusing 

a) wide-band beams
b) multi-lens systems
c) narrow-band beams

5. Two-detector experiments
a) Estimating the FD flux using the ND flux
b) Uncertainties

6. Flux Measurements/Monitoring
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Decay Kinematics
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Production of π/K in a Target



xF Invariance
θ

proton π

p0
pTpz

Different 
primary 
beam 

energies 
p0

0p
px z

F ≅



pT Invariance
θ

proton π

p0
pTpz

• Invariant 
with
– primary 

beam p0

– Secondary 
particle pz





Thick Target Effects

• p0=450 GeV/c
• λint(Be)≅420 mm
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Focusing of WBB
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Multi-lens Systems
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Focusing of NBB’s
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Two-Detector Experiments
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Neutrino Energy (GeV)

F
a

r/
N

e
a

r

Neutrino Energy (GeV)

FD = 250 km
ND = 300 m

FD = 250 km
ND = 2000 m



N
e

u
tr

in
o

 E
n

e
rg

y 
in

 F
a

r 
D

e
te

c
to

r 
(G

e
V

)

Neutrino Energy in Near Detector (GeV)



Typical Uncertainties
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Monitoring/Measuring the ν Flux
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