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Main Injector Particle Production Experiment

Calorimeters:

Electromagnetic and Hadronic Calorimeters

provide a measure of the missing energy from

the beam and tagging both neutrons and photons.
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Both EM and Hadron Cal. preforming well, good momentum

resolution and linear.
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With a 84 GeV/c proton beam, the calorimeters see a 75.1 GeV
neutron that deposits a small energy in the EM Cal., but leaves

a large energy in the Hadron Calorimeter.
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Top view of electron shower in EM Cal. shows expected

position resolution for photons.
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MIPP used the composite NuMI target
from MINOS to collection 2 M events.

Three beam chambers provide tracking
of projectile to the target. For reliable
cross section measurements this 1s
constantly monitored run by run.
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Large Area Threshold Cerenkov:

Particle identification from 2.5 to 9 GeV/c

uses the large Ckov with 96 cell anda CF gas.
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This detector i1dentifies charged particles

coming directly form the interaction vertex.




Main Injector Particle Production Experiment
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Preliminary Physics Results:

With detector calibration and final versions of tracking,
momentum fitting and vertexing almost finished the MIPP

experiment has started analysis to produce physics results.

NuMI Target Study for the MINOS Experiment:
Crucial pion and Kaon production studies that the

MINOS experiment will eventually rely on are
provided by the MIPP experiment data analysis
using the composite NuMI target.

NuMI Target Radiograph |

Cross Section Measurement:

Selected interaction types:

Distributions of all the particles produced dN/dO and dN/dE:
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A 120 GeV/c beam of pure protons identical to that
which hits the NuMI horn target was run in the MIPP
experiment for two months and 2 million events.
These events using the projectile particle tracking and
secondary particle production show this analysis of the
NuMI target structure.

Hadronic Fragmentation Scaling [.aw Tests:

Ratio of a semi-inclusive to inclusive cross section
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Identical bosons 2-T interference from
interactions made with 7, K and p
projectiles on Liquid H2 target.

MIPP has 100x more data than the only
other measurement with charged Kaon
projectiles from the NA22 experiment.
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More Physics Goals:

The MIPP experiment has an extensive list
of further physics goals:

1) 7 production

2) Hyperon Polarization studies

3) Nuclear target studies in a unique
region of interest which i1s poorly known
10 to 100 GeV/c with six beam species.

4) Assisting USA Homeland Security
with our Uranium target data which will
help devise means to search for concealed
Plutonium and Cesium radioactive sources.

5) Charged K mass by RICH ring
radius measurement.

Expect to submit first data analysis results
for publication by September 2006.

Neutrino Production Targets:

An extensive run with a Liquid Nitrogen target 1s needed for the
atmospheric neutrino experiments such as: Fermilab's Pierre Auger
Observatory, Ice-Cube and Hyper-K, to improve their neutrino flux

from 1 and K decays.

The graph at right | Atmospheric Neutrino Spectrum (Bartol+prompt models) |
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Future Run Expanded Physics Goals:

A new run of the MIPP experiment 1in 2007 has great physics potential
to provide a leading role 1n both accelerator and atmospheric neutrino
experiments, development of detectors for the ILC and keep Fermilab

| competitive in elementary particle physics with a small scale experiment.

International Linear Collider Calorimeter Research and Development:

Improvements:

1) Extend good beam performance down to 1 GeV/c, with triggered
TOF Beam PID, lower multiple scattering and spray.

2) TPC and Wire Chamber readout electronics upgraded to 3 kHz.

3) Repair one of the analysis magnet coils.

4) Veto wall and backward hemisphere particle identification.

5) Silicon Detector interaction and secondary vertex trigger.

jet background from W and Z:
. _
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Costs., Schedule and Impact:

Total cost for the upgraded experiment 1s about half a million dollars.
After approval the experiment can be running within nine months.

As before the proton-economics impact would be minimal, < 5%.
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The future MIPP experiment run will have a major component to help
provide measurements vital to improving Hadron Calorimetry, this

1s the most important detector in the ILC. As can be seen the difference
between a 60%/ VE and 30%/ VE resolution is crucial to separating the two
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