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MINERVA

MINERVA is a neutrino scattering experiment in

the NuMI beamline at Fermilab.

Designed to measure neutrino cross sections,
final states, nuclear effects and A-dependence
on a variety of targets in the few-GeV region.

Three views for 3D
reconstruction.
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NuMI Beamline
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MINERVA Physics Program (Exclusive Channels)
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MINERVA Physics Program (Exclusive
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MINERVA Test Beam Experiment

The MINERVA collaboration planned, designed, constructed and commissioned the MINERVA
Test Beam experiment at Fermilab Test Beam Facility.

To Provide hadronic response in the MINERVA Main Detector.

New Perspectives 2012, Fermilab USA 7 Aaron Higuera, Universidad de Guanajuato



Test Beam Delivery

Linac
8 GeV lLine MTest

pster

SY 120 Center

Main Injector

Nevutrino Line

Booster saptures protons into ~84 bunches
and accelerafes them to 8 GeV.

e Bunches are 19 nsec long.

e 8-30 bunches, are exiracted to Main
Injector.
Tevatron e Main Injector atcelerates beam to 120

GeV.
e Fraction of the beam is extracted each

rotation over 4.2 se¢.

e SY120 to Meson/ine.

e 120 GeV protons hit an aluminum target to
produce secondaries.

e 16 GeV Pions are delivered MTé Section I.

Thank you
Accelerator
Division

New Perspectives 2012, Fermilab USA 8 Aaron Higuera, Universidad de Guanajuato



Thank you
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e Target (1). .
e Collimator (2). Tertiary beam

e Time of Flight System (3,10).
e Specirometer (4,5,6,8,9). 400-2000 MeV/ C
e Test Beam Detector.
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Tertiary Beam and Test Beam Detector

e Test Beam detectoris a
replica of inner full MINERVA
detector 1.07 X 1.07 m.

e Reconfigurable consiruction.
e 20 Tracker+ 20 ECal planes.
e 20 ECal + 20 HCal planes.

e Simulation base on GEANT4
(QGS-Bert hadron physics list)
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Calorimetry

Tracking Electromagnetic Hadronic
calorimeter calorimeter

The energy of particles, be them Al L O
electrically charged or nevuiral, T —_
is measured by having them Posilrons
interact with matter until they S
totally exhaust their kinetic Charged
energy. hadrons
Neutral
hadrons
Neutrinoi

Test Beam Detector

e 1.7 cm of Scintillator. Aclive Calorimeter

e 2.03 cm of Pb. CH/Absorber/CH
e 2.594 cm of Fe.
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Tertiary Beam Component
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Tertiary Beam Component
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Event Display

20Tracker/20ECal detector

20
60 959 MeV/c Tt*
& =
= 50 16 2
40
ua 12
- > !
30 -
L g
20
10 4
Tracker ECAL
IIIIIIIII]-IOIIIIIIIII2IO | | | | | | | |3|OI | | | | | | | I4-IO
Module

New Perspectives 2012, Fermilab USA 14 Aaron Higuera, Universidad de Guanajuato



Current Analysis (Calorimetry)
T977 + MINERVA Preliminary
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Current Analysis (Calorimetry)
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Current Analysis (Calorimetry)

T977 + MINERVA Preliminary
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e The energy response is corrected for the passive material.
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Current Analysis (Calorimetry)

T977 + MINERVA Preliminary
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Summary

The MINERVA collaboration planned, designed, constructed and
commissioned the MINERVA Test Beam Experiment.

MINERVA Test Beam experiment provides hadronic response for
the MINERVA Main detector.

Pion response is well modeled, agreement ~5 %.
More results on pions are coming.
Plus protons and small kaon sample.

Stay tuned for results soon!!!
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Thank you for listening
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If we know that a 100MeV/c transverse momentum kick caused a
particle’s trajectory to changed by angle, we can use trigonomeltry
to get its total momentum.

100 MeV /c
sin

Ptot —

Using a time of flight system we can get its velocity

mv

P = S
Vi-%
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