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Objectives of this talk

The goal we’ll try to achieve is a presentation of some of
the long-term operating experience of the M’BooNE detector.

The detector has been running since 2002 on a 24/7 basis,
even when beam is not available. The detector is kept live as
part of a supernova search, and data is continually recorded.

Short periods of computer upgrade, electronics maintenance
and the like, have occurred.

The information presented here is meant to be a sample of the
monitoring tools and archival data, and is not meant to be 
comprehensive. 
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The 8 GeV beamline has an auto tune feature 
to keep the beam centered on the target with 
minimal expert interference.
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As of May 17th 2010 we had a total 
of  349.18M horn pulses with beam.

Horn 1 had 85M beam pulses.
Horn 2 has 264.18M beam pulses.

Long term performance of the MB horn
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all interactions

Stability of Interaction rate over the seven years of running
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Detector operation: Comparison of data and simulation for events that 
originate outside of the detector volume. 
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Detector stability:  Michel Mean Energy from Jan03 to April10

Stable to within 1%
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Detector stability:  Mean Cherenkov Flux or early light
as measured in the detector from Jan03 to April10

Stable to within 1%



8/29/2010 7th International Workshop on Neutrino 

Beams and Instrumentation 

13

Began to operate with remote shifts. Neutrino operating 
experience differs from that of most other types of experiments.

Detector requires less attention than the accelerator, beam and horn.

Benefits include:

1. Savings on travel which saves funds, carbon footprint, and leads to
better use of scientist’s time.

2. Expands the pool of potential shifters.
3. All reporting done in electronic form, making information easily

available over the internet.

Requires a comprehensive list of local experts that can be reached to fix 
problems, but detector must be able to run at >98% efficiency. 

Over the last 10 months
36% of shifts were run remotely;
22% run by trained hired shifter;
42% run by collaborators on site at Fermilab.
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The saga of the falling 25 m absorber plates
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The saga of the falling 25 m absorber plates cont.

The difficulty occurred very near the start of an anti-neutrino run.
Although we had some event rate information taken before the
shutdown, it was difficult to interpret the slight decrease seen
when beam returned.

The target, horn and detector were all operating normally, and 
were giving stable monitor rates. We investigated everything we
could, but we felt that it was unlikely that anything could be
obstructing beam in the decay volume.

Throughout this period, the LMC was showing unusual behavior,
indicating that a problem existed perhaps upstream. Then at one 
point, the intensity at the LMC fell dramatically, just as the event 
rate also declined: It was time to open the 25m absorber enclosure!
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The saga of the falling 25 m absorber plates, cont.
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From 6/5/2006 to 8/29/2006 one absorber plate fell into the beam.
On 8/29/2006 to 4/9/2007 a 2nd absorber plate fell into the beam.

The saga of the falling 25 m absorber plates, cont.

The plates were held up by chains, a violation of engineering principles. 
The failure was caused by compounds created in the interaction of the proton beam
with the air in the decay volume; This lead to hydrogen embrittlement of the high
grade steel composition of the chains. The chains have since been replaced by 4” 
stainless steel rods. 
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Analysis of the Resistive Wall Monitor Data
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The RF structure as seem from the RWM data. 
This graph is composed of CCQE reconstructed event
after standard cuts, and reconstruction. 

This represents ~1/2 of the data.
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Summary:

The M’BooNE detector has been a reliable
and user friendly bit of equipment. 

But we’ve learned to stay away from rusty 
chains!!


