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* Main Injector Experiment for v-A

* Will take advantage of the high-v flux of N

b

e+ Fi and fully active scintillatc
and HCAL

F"T — Fully reconstructed exclusive final states
* Nuclear targets to study neutrino-nucleo
— He,C,Fe,Pb

o Upstream of MINOS(muon spect
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MINERVA P

Will have millions of events on carbon for:

Quasi-elastic: (v, +n—u+p)
(anti-v,+p — u* +n)
Resonance Production: (v, +N—=u+N"—u+N

N — +N +11)
(v +A—w
Deep Inelastic Scattering (DIS),

'. Structure Funcs., and high-x PDFs
Strange and Charm Particle Production

Nuclear Effects
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nuclear effects

< Current cross sections poorly known

©20-100% total error _

¢ Cul ved discrepancies fl
'l%*CCQE, Cohe

No-other experiment
measurementy inv MINE
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Absorber Muon Monitors

Target D

ecay Pipe
\ Target Hall y P = i* W
120 GeV 7 =
protons A 3

- v N A TN

8 /j\ | i A \ 4 « JHESS

From #1 | qt  Peme=—_ : G
2 TN

B Main Injector Horns™~ x*

10m 30m

h-e ‘:._,,,ergy protons + target = mesons
¢ =, K=, some K°
4 Mesons decay to produce neutrinc beam
- <4 Decay At Rest = low energy v (max ~54 MeV)
< Decay In Flight = high energy v
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Absorber Muon Monitors
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= Polarlty of horns = neutrino or 1‘1 neutrino beam
< Movable horn/target = tunable neutrino beam energy
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Absorber Muon Monitors

Target
\ Target Hall
120 GeV

protons A

From : #1 /j_\ '

B Main Injector Horns"~ 4

Decay Pipe

+

10 m 30m

675 m

Hadron Monitor

n long decay pipe

_dron absorber stops any undecayed mesons, non-interacting

| ’.otons from the beam

240m of absorber (rock!) stops ’f om meson decay,.
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\,/__,g\,@e; Lector

R reconstruct exclysive final

< nuclear targets to study nuclear effects
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uon Detector
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Not to- scale!

‘lf | / B
SR\ =1 ' SIDE: 0.6 tons ECAL, fi16 tons HCAL
s , END: 15 tons ECAL, 3D tons HCAL
i ACTIVE: 8.3 tons
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MINOS as a
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Fe+scintillator
—_calorimetery

Outer Detector
}
Pb+scintillator bars
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Optical System

Particle goeS\through Scintillator layer  ©
9% o _~

Achieved 2.5 mm position resolution
using charge sharing
and light yield 6.5 pe/MeV

3.3cm

PMT Box

| | ICIear Fiber ]-

- Optical Connectors
Scintillator and M-64 PMT

elietided | \ by Hamamatsu
wavelength shifting - )

fiber




Tracking |

e Fully functional

e Built and commissioned
June ’08-March ’09

NuMI March
5
g % of full detector
— 10 tracker modules
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e and plans—

modules on-site

© Beam returns in ear
neutrino mode
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Bk
Reconstr J@E—’r@r

© While beam is off, collabo@ ion IS working on
the software for track reconstruction.

¢ \We have both data from the TP and we can

= imulate MC data |
& \Wan able to identify v

@Should be a small fraction of the beal




those doing hand- -scanr , N0
reconstruction soft A



Information
3 -Create truth tables and eff
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Software Tools

©| am using data S|mulated by Hugh Gall AoLnﬂr
using GENIE and the SystemTe T,S P)c:kac'f) n
GAUDI.

< | adated amacro written by Wojciech
ow Tufts undergrad, to V]“\)\

results of my scans and pri t
tables, efficiency plots,



(Generates Events
riments)

4 0nce we have the raw files, | scan L‘w em, Telectmg
the type of interaction a mber of prongs
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E:

|

Proton track

Px: 0.741 GeV/c
Py: 0.033 GeV/c
Pz: 0.655 GeV/c
E:

1.364 GeV

il
Px: -0.650 GeV/c
Py: 0.290 GeV/c
Pz: 3.318 GeV/c

3.395 GeV
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Electron |
shower

|
Px: 0.273 GeV/c
Py: -0.044 GeVI/c
Pz: 9.171 GeV/c

E: 9.175GeV

F

5 10 15 20 25 5 10 15 20 25
module




E (incoming):
20.772

E(outgoing):
17.039
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event: 11x0
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Expected Results

*\Want to make truth tables
and plots to find trends in the
: data

Efficiency vs. energy

Efficiency vs. channel

mc 20 —

Wnrx>ro

CALLED

CC | CC NC
vu ve
| CC 62 4 2
vu
1CC 24 89 6
ve
NC 22 6 35




Future Wor

s
K
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<MINERVA collaboration is currently

working to get a general scan together
data (~20K events)
npare results of my scan of the
MC data with the results of the general
scan
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