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ENUBET (Enhanced NeUtrino BEams from kaon Tagging): a narrow-band beam
for the precision era of v physics:

0) . . .
Knowledge of absolute 7,/v,, flux at 1% level; 2 Hadron Shielding:
Energy of the neutrino determined at 10% level; 3 dump 30 cm of borated polyethylene
High precision (@ 1%) in the flavour composition; | Eactor 18 reduction |
in neutron fluence
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Monitor positrons from K5 decays with a fully instrumented decay

tunnel (tagger): v, flux determination from e™ counting;
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Extend to the monitoring of muons from pr and T,y decays for the v, flux determination; | |
Avoids uncertainties from Protons-on-Target (POT), hadron-production, beam line efficiency;
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Layout (G4Beamline) of the two latest static transfer lines (8.5 GeV particle beam optimisation) + tagger + dumps:

Large bending angle of 14.8° (2 dipoles): Legend:

quadrupole |
2 better collimated beam and reduced background from muons;

? reduced v, from early decays in detector;
copper block |

Shielding:

Increased Kaon flux w.r.t. previous Transfer Lines

2 absorbers & rock volumes included in complete simulation

(optimised with FLUKA and GEANT4);

Transfer line | 7T [1073/POT] KT [1073/POT)] Ratio w.r.t

| Lateral readout schematic

|

~-v The NPO6/ENUBET experiment: a monitored neutrino beam
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- Sampling calorimgter with lateral WLS fibers for light collection

SiPM (4 X 4 ¢cm?) for the

| ! Final demonstrator by 2022 |

representation

Calorimeter with e/7/u separation capabilities
- Sampling calorimeter: plastic scintillator (0.5 cm) + Iron

readout of 10 WLS (single LCM)
installed outside shielding

| @ CERN: ENUBET part of |
t the Neutrino Platform as |
' NP0O6/ENUBET
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Prototype tested during 2018 test-beams runs @ CERN TS-P9

photon-veto

Photon-veto

absorbers (1.5 cm);

« Three radial layers of Lateral Compact Modules (LCM:
3% 3 x 10 cm® — 4.3X,) with longitudinal segmentation;

. light collecti t: WLS fi iPM; - " . -
'ght collection/readout: WLS fibers & SIPM: B new light readout scheme with frontal grooves instead of
~lateral grooves driven by large scale scintillator production
S uf - g8 . N ! . (safer production and more uniform light collection):
& z— . Data e — i r 3k validated with GEANT4 optical simulation;
b Soonasic baa 14,97 +050%8 ; . 2" 2k measuring efficiency maps of tiles with similar geometry
16;: )éo/nr;(:ntMC 3.929:3.2144132 06:_ . - - i_ OngOIng @ INFN_BOIOgna;
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:;:GE/E =17% @E=1GevV ™7 ] T 2 pre-domonstrator prototype w/ 3 LCMs (ENUBINO): under
i e S Sra? — " test with cosmic-rays @ INFN-LNL;
Energy [GeV] peak TO1 _ _ )

Full Geant4 simulation of

0

Photon-veto allows 7" rejection

- plastic scintillator tiles;

90 angular aperture

. 3 X 3 c¢m? tiles arranged in doublets
45° expected to be instru
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forming inner rings;

- time resolution of ~ 400 ps;

K, reconstruction: ¢ ~22% & S/N ~ 2

K, reconstruction:e ~ 34% & S/N ~ 6%

4. @G. Ballerini et al., Test beam performance of a shashlik calorimeter with fine-grained longitudinal segmentation, JINST 13 (2018) P01028;
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