Simulation:
nuSim status and plans
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Data sets: data.nustorm.org

| Run | Events | Beam | E GeV | Description |
0020 | 25000 | =« | 7.6 | BMI: E,.,, parabolic £10%, f is w, emittance is 25000 E, = 6
0021 | 25000 | « | 5.1 | BMIL: E,,,, parabolic £10%, 3 is m, emittance is 25000 E, = 4
(0022 | 25000 | w | 2.53 | BMI: Ejeqm parabolic £10%, § is w, emittance is 25000 E,, = 2
0023 | 25000 | w | 6.35 | BMI1: Epeqm parabolic £10%, 3 is w, emittance is 25000 E, = 5
0024 | 25000 | w | 3.82 | BMIL: Ejeqm parabolic £10%, 8 is w, emittance is 25000 E,, = 3
0025 | 25000 | 7| 127 | BML: Eyeaps parabolic £10%, 3 s . emittance is 25000 By =1
(0026 | 25000 | w | 0.63 | BMI: Ejeqrm parabolic £10%, f is w, emittance is 25000 E, = 0.5
| 0027 | 25000 | p | 0.5 | BMIL: Epeam parabolic +15%, § is 7, emittance is 25000
0028 | 25000 | g | 1.0 | BMI: Epeam parabolic £15%, 8 is 7, emittance is 25000 |
0029 | 25000 | p | 1.5 | BML: Epeam parabolic +15%, § is 7, emittance is 25000
35000 | |20 | BMI Eyuaps parabolic £15%, 3 s 7, emittance i 25000
25 [ BMI: Evean parabolic £15%, f is 7, emittance s 25000
| 3.0 | BMI: Ejeam parabolic £15%, 8 is m, emittance is 25000 |
|35 | BMI: Ejeam parabolic £15%, 8 is 7, emittance is 25000 |
| 40
| 45
| 5.0 |
55 |

BM1: E,..,, parabolic +15%, § is w, emittance is 25000
0035 | 25000 | p BM1: Epeqrm parabolic +£15%, 3 is w, emittance is 25000
| 0036 | 25000 | p
| 0037 | 25000 | p |

0038 | 25000 | it | 6.0 | BML puam parabolic £15%, 4 is 7, emittance is 25000
-/ |/  /Odruns




Pion Flash

Entries 250000
Mean 7.601
Std Dev  0.3398

Entries 250000
Mean 5.98
Std Dev  0.9739

72 74 76 78 8 82 84
pion.E




Pion Flash
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Figure 6: Stable motion in the horizontal Poincare Figure 7: Stable motion in the vertical Poincare map

map for maximum initial amplitude over 100 turns for maximum initial amplitude over 100 turns for pg

for pp in JBT. The ellipse shows a 1 mm.rad in JBT. The ellipse shows a 1 mm.rad unnormalized
unnormalized emittance. emittance.




There are a number of beam parameters which affect the

(energy dependent) angular distribution at the detector
plane (60m beyond the end of the straight)

Size and shape of the momentum bite

B and ¢ of the beam

Decay point of the muon/pion

Backgrounds from decays in the arc

Char)lge of mean momentum with path length (multi-
turn

I did not have access to Backgrounds or multi-turn.

Which of the rest 1s most serious?

28/06/21 nuSTORM meeting :



Flux at detector plane
Entries

Neutrinos at
detector plane

Std Dev

Flux at detector plane

Flux at detector plane

Flux at detector plane
Entries
Mean

Std Dev

Flux at detector plane

Flux at detector plane
Entries 50000 Entries
Mean 1.183 Mean
Std Dev 0.9181 StdDev  1.229




* Size and shape of the momentum bite
* B and € of the beam
* Decay point of the muon/pion

 Backgrounds from decays away from the straight
 Change of mean momentum with path length
Backgrounds and multi-turns are in development

The decay point depends only on the muon/pion
lifetimes, which are well known.

The distributions are good enough to start physics
studies
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nuSim:
available on GitHub

nuSTORM.org as a tarball
manual and installation instructions — these are being
checked by Paul Smith

Github test and validation structure
under development — some progress

Slack channel for communication developers and users
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nuSim:

28/06/21

Muon momentum bite (+/- 15% parabolic)

Pion momentum bite (+/- 10% parabolic)
Emittance and beta of beam — same everywhere
Multi-turn under development

Backgrounds from arc under development

muon beam for 6D cooling demo — needs root branch

Pion and Muon Flux files on the data repository

nuSTORM meeting




09 August:

Timing/injection
Ring
Normalisation
Genie

Geant4

Cooling

28/06/21

Parameters for injection scheme

Allow modelling and optimisation

Multiple turns — decay in the arc
Structure integrated into flux production
Generate a dataset

Model of a detector component

Data sets in repository

nuSTORM meeting
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20 September:

Normalisation

Genlie
Geant4

Paper

28/06/21

Neutrino spectrum per protons of target
Datasets for all muon beam conditions
Simple detector ... display of tracks

Detine simulation requirements

nuSTORM meeting
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Every 6 weeks

01 Novembet:

13 December:

28/06/21
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