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What is MIPP?

Main Injector Particle Production Experiment

* (FNAL-E907) is a large acceptance spectrometer to measure
hadronic particle production

* TPC and wire chambers to measure track parameters

* TPC dE/dx, ToF, differential Cherenkov and ring imaging
Cherenkov give mt/K/p separation up to 100 GeV/c

* Primary 120 GeV/c beam from the Main Injector
 Secondary beam of tagged =, K, p* from 5 to 85 GeV/c

« Collected 20M triggers on cryogenic H,, Be, C, Bi, U, and
NuMI target
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Spectrometer Geometry

TPCPID: <1 GeV/c oy PID: 3-17 GeV/c

Hadronic Calorimeter
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Reconstructed
Proton-Carbon

at 120 GeV/c
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TPC tracks are fitted to
helices

— Non-uniform B-field
complicates the task

Matched to chamber wires
to form global tracks

— Fit using track templates

Momentum resolution 5.5%
at 120 GeV/c

= Drift times are not yet used

120 GeV/c single-proton tracks

h

Entries 106760
F ﬂh\ " T Mean 116.2
- RMS 7.533
3000 - %2/ ndf 116.6 /50
F Prob 5.07e-08
2500 F ) Constant 3164+ 13.2
F [\ Mean 116.1+ 0.0
2000 E \ Sigma 6.336 + 0.0?1
1500 _yV
1000 F )j \
500 F %
O B —m—rﬂ:‘?"'/‘\“fu L1 L1 L1 \\N_ ]
80 90 100 110 120 130 140 150
Fit P (GeV/c)
Positive target-like tracks Negative target-like tracks
106:\\\ UL TTT ||I;'.I'E:’fa''B'e;y'";'nl‘rllllé im |||_1%Bery"ium E
EI — 1% Bismuth |1 10° ! — 1% Bismuth |]
10° =l 2% Carbon £l 2% Carbon
I 10% ¢ .::;-:-
10% : 2
L ey 10
103 E \“h‘:k;_;”-—\.- P g ".fﬁ‘t.
: T 102 . 5
10°E 3y E g ¥ 1
: L i Wy iy ]
Wi ‘II '|r il
i i 10| lfhﬂ,-
10 | F

0 20 40 60 80 100 120 140

Andre Lebedev — Toward MINOS v flux from MIPP data

P (GeV/c)

0 20 40 60 80 100 120 140

P (GeV/c)




Vertex Reconstruction
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Number of charged tracks

* Vertex finding is done with
deterministic annealing
filter

* Vertex-constrained fit done
with track templates

— 6mm vertex Z resolution
- X,Y resolution < Imm
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Particle Identification

TPC dE/dx
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- Complicated by dead
sections of the chamber

Tracks are matched to
calorimeter showers
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Calorimeter energy vs Track momentum
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- Energy scale is calibrated
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Tracks are matched to time
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of flight wall and
differential Cherenkov

— Calibration in progress
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RICH ring radius for negatives
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Particle ID (cont.)

RICH ring radius for positives

* RICH ring radius gives very

g00d particle ID within
acceptance

- e/u/mto 12 GeV/c
- ©/K/p to 100 GeV/c

* Detector is calibrated and

well understood




Can MIPP help MINOS7

Far Detector

Inclusive rt/K/p production 0;
data is scarce N
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Neutrino spectrum at the 2
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- Need to know =, K flux go - 0
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MIPP Carbon Data

* Thin target: p at 120 GeV/c, n/K/p at 20 and 58 GeV/c

* 2M NuMI target triggers (120 GeV/c proton)
* Objective
- Measure double differential cross sections from thin target

— Measure particle fluxes from NuMI target

- Model secondary and tertiary production off NuMI target
using thin target cross sections
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First Analysis in Progress:
/K ratio above 20 GeV/c

° FOCUS on 120 GEV/C RICH PMT array acceptance
proton-carbon data SN

* Use RICH for particle ID
— K threshold at 17 GeV/c

* p,/pt bins selected to
achieve 5-10% statistical

error if possible
— Require >50% acceptance
 Determine K*/wt, K-/n—, 0 10 20 30 40 50 60"
K_/K+, TC_/TC+ Pz GeV/c
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* Convert RICH ring radius
into mass squared using
effective index of refraction

* Compute the number of
pions and kaons in each bin

- Protons are a significant
contamination of K+ peak
for p,>60 GeV/c

* Correct for decay in flight
and interactions in the
spectrometer with GEANT?3

Andre Lebedev — Toward MINOS v flux from MIPP data 12




Conclusion

* MIPP experiment recorded 20M hadronic interaction triggers
in 2005-2006

* Collaboration made a lot of progress in understanding the
spectrometer

* Event reconstruction is in good shape
* First analysis-quality data summaries have been produced
* Time for physics analyses!

— Particle production ratios (<3 months)
— Double differential cross sections (~6 months)
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