QUYNH NGUYEN, SUMMER INTERN 2014

Goal:

Build geometry using GEANT4 (completed) =

To run Monte Carlo simulation of spherical array target made of Beryllium
Calculate neutrino flux

Calculate variation of flux as a function of beam position




Muon Monitors

Target Hall Evacuated Pipe Beam Stop
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Hadron (pion) Monitor

MINOS beam line. arXiv:1307.0721 [hep-ex] FERMILAB-PUB-
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NuMi Target (from J. Hylen)

Graphite Fin Core
6.4 mm wide

(1.1 mm RMS
beam spot )

L

0

Target fits 60 cm deep in

the 200 kA focusing horn
IHEP Protvino design without touching.
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- Calculate effective interaction length as a function of beam position,
weighted by Gaussian distribution of the beam (with o = R/3)

-Two interaction lengths equivalence for Beryllium:

,,) % 2N/ R2 — r2dr = 84.2 cm

Number of spheres: N = 53 of ®17mm



- Using ®17mm sphere in ®20mm can, and 1.5 mm clearance from the
horn, target outside horn 1 length can be reduce to 170mm (tentative)

Z=-170.05mm MCO Z=730.215 mm




Simulation of Target and Hornl with 1 Proton on Target
(POT)




- Submit job of 500 runs of 100,000 POT to the grid

- Compare neutrino flux with flux produced by graphite

target

- Calculate variation of flux as a function of beam
Position

- Make better graphics

- Present at LBNE collaboration meeting

- Write the report






Peak stress across Task A parameter space for a 2 sigma

beam (worst case design point)
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Peak stress with off centre beam

0.7MW s pheres
w1 3 Mw spheres

0.7 MW eylinder
== 2 3 MW cylinder

= = nominalyield strength and
endurance limitfor berylli um
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Diameter of cylinder or sphere [mm]

off centre
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Parameters:

- Material: Beryllium

- First try @17mm and try to reduce
further to ~ @10mm

- Target length: two “effective”
Interaction lengths

-'Béam size 30; beam power 1.2MW

- Try different material ?
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