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• The conventional beams working group deals with the neutrino-related projects of the 
PBC-CBWG

• Currently : ENUBET, NuTag and NA61-VLE  The latest evolved as an SPSC addendum and an ECR is 

under preparation, along with funding requests by NA61. 

• Members of the subgroup :

• A. Baratto – Roldan, N. Charitonidis , M. Gazdzicki, A. Longhin, Y. Nagai , E. Parozzi, K. Sakashita, M. Perrin-Terrin, 

F. Terranova

Conventional Beams – Neutrino Beams subgroup
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• Monthly meetings where results are shown and iterated between the various projects

• Reports from various studies

• Share knowledge and challenges

• Technical assistance in our areas of expertise

• Possibly share software (or even hardware!) tools that can be of common interest 

• Evaluating  & listing the resources requests (also in collaboration with the other 
CBWG subgroups) that could become in the future available

• Ιndico space for ad-hoc meetings and discussions 

• Special invitees contribute also in the discussions

• Feedback from the subgroup will be included to the PBC-CBWG next report

NB subgroup internal organisation
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https://indico.cern.ch/category/14358/

Conventional Beams – Neutrino Beams subgroup
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https://indico.cern.ch/category/14358/


• A large collaboration, 13 institutions 

• ENUBETs idea : Building a monitored neutrino beam at CERN or elsewhere. Main channel 
of interest the Ke3 decay (K+ → π0 e+νe) but also other channels (e.g Kmu3, K

+ → μ+ π0 νμ) 

• Goal: A ~1010 K+ beam/spill, slowly extracted, to decay inside an instrumented tunnel

ENUBET – Introduction 
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• Outside the PBC-CBWG-NB, ENUBET has developed a “baseline” beam-line & 
instrumentation, including test-beams @ PS.

• Αssuming 4.5x1019 p/year @ 400 GeV/c and using ProtoDUNE-SP as detector (NA 
extension) ENUBET would aim to collect a total of 1E4 events in 2y

• ENUBET will ask to launch a preliminary feasibility study for 2023

ENUBET – Baseline design 
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• The “baseline design” of ENUBET focuses on a momentum of 8.5 GeV/c 

• Within the PBC-CBWC-NB, a new design has been developed : 

• “Multi-Momentum” beam line (4, 6 & 8.5 GeV/c), opening even more possibilities for different physics

• With existing, well tested CERN magnets (QPL, QWL and MCB type, possibly their laminated versions) 

and their corresponding geometries and well-characterized fields

• Double bend achromat in the middle assures first-order zero dispersion optics and reasonable spot-size 

at the decay tunnel 

• Careful target optimisation performed, including various production angles for background control.

• Doctoral Thesis of E. Parozzi (Univ. Milano Bicocca) – under preparation 

• Posters and presentations for this line given in IPAC and other conferences 

• IPAC-2022 along with the rest of PBC projects 

• IPAC-2021 poster & proceedings focused only on the Multi Momentum Beam Line

• Talk in NuFact-22 for both the baseline & the “multi-momentum” versions

ENUBET – Multi-Momentum beam line
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https://epaper.kek.jp/ipac2022/papers/wepotk008.pdf
https://web.archive.org/web/20220116160201id_/https:/accelconf.web.cern.ch/ipac2021/papers/wepab187.pdf
https://indico.fnal.gov/event/53004/contributions/244269/attachments/158628/208173/NuFACT22.pdf


ENUBET – Multi-Momentum beam line performance
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“narrow band”

E. Parozzi

4 GeV/c 

8.5 GeV/c 

6 GeV/c 



ENUBET – Demonstrator 
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NuTag: A new idea that ‘got alive’ in PBC-CBWG-NB
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• Beam line design done within the WG (A. Baratto & E. Parozzi)

• Two versions of a possible solution for NuTag in terms of beam line design have been developed in the 

past year, and preliminary results with pros / cons of each already exist 

M. Perrin – Terrin – Relevant Publication

https://link.springer.com/article/10.1140/epjc/s10052-022-10397-8


NuTag beam-line design 
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• A first design of optics & layout is being studied 

with preliminary results, more studies are 

necessary to evaluate the performance 

• Simultaneous transport of π+ and π-

• An LBL with a far detector in Italy or Greece (apart 

from a possible SBL) is also being considered with 

first estimations ongoing.

A. Baratto - Roldan

E. Parozzi



Preliminary results at near & far detectors
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“Far” detector acceptance first estimates 

“TRITON” has submitted an ERC grant 
application for the continuation of the studies

~400 events /year 

for the double 

polarity line

A. Baratto - Roldan

Some background neutrinos in lower 

momenta reach the near detector

17:02

3000 spills per day, 30 days per month and 
8 months per year. 1.E+13 particles per 
spill

https://mattermost.web.cern.ch/en-ea-le/pl/h6ib5kjioiddueg53zyptongia


• Many advancements in ENUBET & NuTag in the last year within the framework of the 
PBC-CBWG-NB subgroup 

• ENUBETs Multi-Momentum beam line shows quite promising results with estimated 
yields of ~7E-4 K/proton. Monitored beams can reduce the presently large cross-
section uncertainties to the 1% level.

• NuTag beam-line first design developed for a “double polarity”, while the “single 
polarity” option also needs to be studied allowing possibly higher rate @ near & far 
detectors 

• Synergies between the two projects are being investigated within the framework of 
CBWG-NB

Conclusions
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