MIPP

A scrounged, “open-data” venture
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What is MIPP?

m [Vlain Injector Farticle Production experiment
m Goal:

Systematically measure cross-sections in an open
geometry, ~full acceptance experiment.

s Beam: p (52120 GeV), x, k (5=2»100GeV)
m Target: H, & Pb

Using suite of detectors predominantly scrounged
from previous experiments

m EOS TPC

m E690 Chambers and CKOV
s SELEX RICH

m Etc.
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Why s Ml PP? (or more importantly, why should you care...)
m Data is surprisingly sparse

m Subsets of these experimental data are used in standard particle
prod uction codes and models: World Proton Nucleus Data Sets
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m E.g. S-W based on subset of 4 experiments, rescaled to match
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Limits of this approach
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(Again) why do you care?

Simulation of t momenta that

Poorly determined production oroduced detected a v

cross-section reflected in
models’ ineffectiveness in
supporting physics programs
In precision experiments
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MINOS Sensitivity to
Particle Production Phase Space
m  Model using all the standard models: GFLUKA BMPT,
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Absolute flux estimates vary by 20%.

m For the analysis, take the average. This introduces a 5—10%
systematic error, spanning the range of likely models .
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MIPP will reduce this systematic error to < 2%.
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Other Physics Measurements s A F T —
. B Abbott et al, it —------
that Benefit from MIPP T e
m Study of scaling laws of hadronic 5 osl |
fragmentation (R. Raja PRD 18, 204 R T |
(1978).) c . |
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JHF (50 GeV), FNAL (120 GeV) © L i 1i
m u Collider parameters a |/ |
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m  Atmospheric neutrinos

xEl
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MIPP w1,
Main Injector Particle Production Experiment (FNAL-E9S07) \‘__ < L=
| = EOS TPC () A2
». Tz 0 EOS>E910->E895 i
' | 1 Workhorse of experimen

1 Limits trigger rate to 60 Hz
m Chambers from E690

s CKOV from BNL-E910 (FNAL
690/766)

m [OF

m SELEXRICH (n/K/p to 120
GeV)

m Magnets: ROSIE and Jolly
Green Giant

m Beam CKOV counters from
previous FNAL experiments

m Forward neutron calorimeter
(Hyper-CP)
m E-Cal, forward t measurement

Jolly, Green Giant|
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235 Ed 15 + 45 5
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MIPP Beam

m Main Injector 120 GeV/c primary beam
1 second slow spill.
Initially 1 spill / 15 seconds.
“Double slow spill” will bring this up to 1 spill / 3 seconds.

m Secondary beam p#, nt ¥, K* tagged
50% interaction length secondary beam production target.

60 m + 30 m Cerenkov counters, + time of flight, to tag beam
species.

5 — ~100 GeV/c secondary momentum range.
Few % momentum bite.
Particle by particle momentum and direction measurement.

m No event overlap
8 us drift time to clear ions from beam axis In TPC.
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MIPP Acceptance and Particle Identification

7| K ldentification

& K/ p Identification
A
Legend
Red >3 o
| BrOad and ﬂat acceptance Green>2 o Boxes show acceptance
m Complete particle ID coverage J- Gronberg, unpublished.

White <1 o
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MIPP Targets And Data Samples

m Targets span hydrogen to lead (or uranium).
m 1% interaction targets, with selected thick targets.

m Typically 10° events for each setting
(target, beam momentum, beam species, beam charge sign).
m Additional 107 events on the NuMI / MINOS target.

Beam Beam Factor(3 million

Energies Charges events/data point)

Cu Engineering run 3 2 0.5 3.0
H2 scaling 12 2 1.0 6.0
N2 atm. Neutrinos 3 2 0.5 3.0
02 atm. neutrinos 3 2 0.5 3.0
Be p-A 1 1 2.0 2.0
Be survey 5 2 0.1 1.0

C survey 5 2 0.1 1.0

Cu p-A 1 1 2.0 2.0
Cu survey 5 2 0.1 1.0
Pb pP-A 1 1 2.0 2.0
Pb survey 5 2 0.1 1.0
Various Nucl. Scaling 5 2 0.1 1.0
Total 26.0
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Data Availability

m Data will be published
Distributed on DVD (or media of the day).
Particle ID and 3-vector for all produced particles,
Along with tuned MIPP Monte-Carlo.

m Allows data to be used in various studies
To fit Malensek/Sanford-Wang type models,

To fit your own new model,
As an event library.
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MIPP Schedule

m Current Status
Magnets assembled.

RICH vessel installed.
CKOV, DC, TPC awaiting stands (in fabrication).

m Schedule

First “engineering” beam late 2002.
m Tune beam line.

m Shake out DAQ with subset of detectors (TPC, CKOV, RICH, some
DC).

Complete installation by March 2003.
Commence data taking March 2003.
Cryogenic targets available FY04.

Must turn off February 2005
m NuMI / MINOS turn on monopolizes Main Injector protons.



Y. Fisyak
Brookhaven National Laboratory
R. Winston
EFI, University of Chicago
J. Brack, R.J. Peterson, D. Prull and R. Ristinen
University of Colorado, Boulder
E. Swallow
Elmhurst College and EFI
J. Hylen, C.S. Mishra, N. Mokhov, J. Morfin, C.T. Murphy*, A. Para, R. Raja and S. Striganov
Fermi National Accelerator Laboratory
G. Feldman, M. Messier and S. Seun
Harvard University
B. Mayes, L. Pinsky, and G. Xu
University of Houston, Te xas
D. Asner, P.D. Barnes Jr., J. Burward-Hoy, J. Gronberg, E. Hartouni, M. Heffner, S. Johnson, D. Lange, R, Soltz, and D. Wright
Lawrence Livermore National Laboratory
L. Liu, S. Mashnik and A. Sierk
Los Alamos National Laboratory
H.R. Gustafson, M. Longo, A. Lehmann and H-K. Park
University of Michigan
B. Cole
Nevis Laboratories
S. Chernichenko, Y. Galitsky, Y. Gutnikov, V. Onuchin, E. Melnikov and V. Semenov
IHEP Protvino
L. Gutay
Purdue University
T. Bergfeld, A. Godley, S.R. Mishra and C. Rosenfeld
University of South Carolina
S. Wojcicki
(*) deceased Stanford University



