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What Was MIPP?

2

• Goal: collect 
comprehensive hadron 
production cross-
section data set with 
particle id using 
various beams and 
targets (thick and thin).

• These data may then 
be used to tune / 
validate MC event 
generators.
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• Full acceptance spectrometer
• Two analysis magnets deflect in 

opposite directions
• TPC + 4 Drift Chambers + 2 

PWCs

• Designed for excellent particle ID (PID) 
separation (2-3σ)

Nearly all detectors used in MIPP were taken 
from previous experiments.
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What Was MIPP?
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• Collected 1.43 x 106 events of Main Injector 120 
GeV/c protons on a spare NuMI target (T2).

• Two interaction length target consists of 47 2-cm 
thick graphite slabs contained in a 90-cm long, 3 
cm diameter aluminum vacuum can.

• MI beam was slow extracted into SY120.  
• Pinhole collimator reduce MI proton flux by 10-8
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• Trigger detector used to 
guarantee that beam was 
centered on target, and to 
reproduce ~1 mm2 beam spot 
size seen in NuMI facility
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MIPP Results - π+/- Yields
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Lessons from MIPP
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• The good:
• Excellent spectrometer: Momentum resolution at the percent level
• Wonderful training ground for young physicists
• The bad:
• Measurement was ultimately limited by systematics.  Dominant ones were:
• bin-to-bin migrations (4%)
• hadron-production modeling used for efficiency corrections (1-15%)
• Huge ExB effects in the TPC, took a long time to understand and address offline
• The beauty-impaired:
• Only 2/4 of the PID systems functioned reasonably well
• Unable to measure kaons below ~20 GeV/c
• Unable to measure pions between 2-4 GeV/c
• It took ~10 years to get published results: divided and fractured collaboration
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Lessons from MIPP
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• The good:
• Excellent spectrometer: Momentum resolution at the percent level
• Wonderful training ground for young physicists
• The bad:
• Measurement was ultimately limited by systematics.  Dominant ones were:
• bin-to-bin migrations (4%)
• hadron-production modeling used for efficiency corrections (1-15%)
• Huge ExB effects in the TPC, took a long time to understand and address offline
• The beauty-impaired:
• Only 2/4 of the PID systems functioned reasonably well
• Unable to measure kaons below ~20 GeV/c
• Unable to measure pions between 2-4 GeV/c
• It took ~10 years to get published results: too small, divided and fractured 

collaboration
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My Arguments for a Staged Approach

• These are extremely difficult and complicated experiments.  Start simple, and ramp 
up over time to more complicated systems.

• Begin with a series of thin-target measurements.  
• These are extremely helpful in understanding more complicated thick-target 

measurements.  Eg, track and vertex reconstruction, comparisons existing 
measurements.

• Allows demonstration to the community and funding agencies that we know what 
we’re doing.

• We won’t get things right the first time out, gives us a chance to identify and 
resolve subsystem issues.

• Try as you may, you will never exactly reproduce the “real” LBNF system.  Thin-
target data are crucial for “filling in the gaps”.

• Potential for increasing international participation.
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Towards a Staged Approach

• US-Japan proposal submitted from Fermilab included a request for funding for 
emulsion-based thin-target measurements for beam p<10 GeV/c at Fermilab.

• I personally see this as a great opportunity to get the Japanese involved.  They 
bring much experience with emulsions, aerogel and other detector technologies to 
the table.  Also an opportunity to fund some critical detector R&D for this effort.

• We have been granted ~25% of our request.  Waiting for DOE guidance on how the 
money should be spent.
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