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MINOS Progress and Status

R. Bernstein
Neutrino Telescopes
Venice 1999

e Review of Experiment Goals
e Progress in Construction
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Beams
Three Beams: Low, Medium, High Energy

e Physics:
Beam | Physics CC/kt*yr | Problems
Low |AmI~<3x 1070 400 Efficiency?
Medium | 10~3 ~ Am? ~ 5 x 1073, some 7 | 2000 Lower Am? Reach
High Am? ~ 3 x 1073, NC Tests 5000 My Favorite

e Technical Status:

— Horns Designed for All Three
— Water Cooling Measured and More than
Enough )
— Design of Target for Low Energy Horn
in Prf)grass Feom MC
e Upcoming Work: Variahow n Beam

— Power Supply Tests 26w bm
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Figure 9: The energy spectrum of v, charged current events for different focusing systems
according to the GEANT /Fluka Monte Carlo. ‘Perfect Focusing’ refers to an ideal case,
where all pions emerging from the target are somehow focused exactly parallel to the beam
line. ‘H66’ refers to the NUMI baseline focusing design described in the conceptual design
report[20]. The spectra labeled ‘PH2’ and ‘PH2m’ result from new designs for lower energy

beams. (Note: the spectra are artificially cut off below 1 GeV to save computer time.)
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somewhat larger radius and shorter length to increase rates.

Figure 11 shows the ‘wrong’ flavor backgrounds calculated for the three beams described
above. The Monte Carlo calculation used GNUMI, a program based on GEANT /Fluka,
which adds to GEANT such effects as polarization in the muon decay and the V-A nature
of 3-body decays.
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Figure 11: The neutrino flavor components of (a) the baseline H66 design, (b) the PH2
design, and (c) the PH2m design. Note the different horizontal scale for the PH2m plot.

The low energy beam spectra shown in Figure 9 both show substantial high energy
tails. If such tails turn out to produce backgrounds in some oscillation tests, they can be
suppressed by a ‘beam plug’ which absorbs very forward pions. This technique has been
used successfully on some previous neutrino experiments, but has not yet been studied for
NuMI low energy beam designs.
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TIM HYLEN
NuMI Beam Update

Specifications for Civil Construction Title II signed off:
Size/location of tunnels, target hall, labrynths, ..., fixed

Prototype Target Test
Setup nearly complete at APO
Beam schedule unknown: anytime over next year
Requested 10" protons on target — may not get all

Horn Cooling Test Stand Results: Encouraging
Needed at least 1700 W/m?C heat transfer coefficient
for water spray, appears easy to achieve

» Prototype Horn
Drawing package going out for bids now
Expect to assemble prototype horn next Fall

Horn Baseline Design
Minor modification made to horn shape in December,
to provide more room for low energy target
Stress calculations show modified horn OK

Horn Power Supply Test — 1/8 of system
SCRs performing well, accumulated 10° pulses
Found stripline connections need silver plating

Radiation Safety calculations
Continues to be a large effort
Nancy Grossman appointed to coordinate

IHEP will continue PH2(le) target conceptual design
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NuMI Horn Power Supply SCR Test Fixture




Horn Water Spray Cooling Test

Measure Heat Transfer Coefficient

» Have achieved more than necessary 1700 W/m->C

Examine spray pattern, water buildup

»  Water film is thin enough that beam absorption should not be significant




NuMI Target Prototype
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Near Detector Status Cot harine James,

Rob Plun kett
e Not A Copy of Far Detector

— Smaller

— Field Different

— Instrumentation Different
— Spectrum Different

e Examples:
(1) Scintillator

— Smaller Scintillator (LermgHD

— One PMT per Strip
(Two At Far Detector)

— Not Multiplexed
(2) Field

— Field Shape and Magnitude Different
— Acceptance Different

— Fortunately, practically 100% acceptance
in Fiducial Volume
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MINOS Director’s Review 4/27/98
WBS 2.5 Near Detector Installation
C. James & R. Plunkett

Longitudinal Schematic of Detector
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Forward Section ¢ Exceer Spectrometer Section
1/4 coverage on every plane Fu, Covenret Full 4th pl
oN Eveey ST ull coverage on every 4th plane
Veto Target Hadron Shower Muon Spectrometer
20 planes 40 planes 60 planes 160 planes

i R M

7.13m 9.50m

3.05m Steel 1.20m Scintillator 2.88m gap 4.06m Steel 0.4m Scintillator 5.04m gap
7213 melers Q.S meters
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Detect or v k Jon

Decided on PMTs Rather than HPDs

e Extremely Close Decision
‘@ Technical Risk vs. Light vs. Cost
e Working on Multiplexing Schemes

Current Light Yield ~ 5 p.e. at Center

e Effect on Muon Reconstruction?
e Effect on Neutral Current Efficiency?

Both Under Study

e Prototype Plane Constructed
e Field Studies Underway
e Prototype Modules Being Tested

e Four-Plane Prototype Held up
by FNAL Funding
the usual. . .






MINOS Scintillator Module

FNAL Test Stand
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AnalySiS Ne\/ﬂ'\d n ’Peal‘son

[ CCowan>$(nhs(1(d M{M:l o
e Feldman/Cousins Fitter Written for CC Tests

first results today. . .
- e Signal Finding Ability Under Study
e Not Just a Disappearance Experiment!!!

CC
A ( O+ N C) < Appearance of v;

No More a Disappearance Experiment than SNO:
First “Signal Finding” Tests Today

Simulations

R.Hemnz
4

e Detailed Simulation 6f Light Yield Underway

e Working on Unifying MC Work:
GEANT, etc.

. v P. L‘Héeu
e Deciding on OO/FORTRAN
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Figure 18: Muon momentum spectra for different oscillation parameters obtained with the
lowest energy beam design (PH2m in Section 6.2). The upper histograms are the no-
oscillation spectra and the lower ones show the effects of oscillations.
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Figure 17: Muon momentum spectra for four sets of oscillation parameters obtained with
the medium energy beam design (PH2 in Section 6.2). The upper histograms are the no-
oscillation spectra and the lower ones show the effects of oscillations.
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Figure 16: Visible energy spectra for four sets of oscillation parameters obtained with the low-
est energy beam design (PH2m in Section 6.2). The upper histograms are the no-oscillation
spectra and the lower ones show the effects of oscillations.
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CC Muon Neutrino Disappearance Test
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Figure 15: Oscillation sensitivity of the three beam designs using optimized CC-event selec-
tion algorithms and 2% systematic uncertainties.
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WBB. Far Detector NuTau Event Rate.
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Figure 5: v, CC event rates for different WBB designs. Dashed
line corresponds to the PH2(me) beam, solid and dotted lines
correspond to the PH2(he) beams with the target located 1.5 m
and 2.4 m upstream the first horn (see also Table 1).
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