b

UCL

Commissioning the MINOS detectors

Phil Adamson
pa@hep.ucl.ac.uk

University College London

What is MINOS?
Construction schedule

Commissioning MINOS: LavThuiIe, March 2003 xg N2


mailto:pa@hep.ucl.ac.uk

What is MINOS? %
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> Long baseline neutrino oscillation
experiment

> Steel/scintillator detectors at Ferm|lab
and Soudan

> p — m — v In Main Injector
> High Intensity—4 x 10 p in 8.4 us
> 4 x 10%° protons per year
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MINOS detector
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Detector Technology %

University CoIIege Lon do

> Planes of 1” thick steel

P > Plastic scintillator strips

— Read out by
wavelength-shifting fibres
and Hamamatsu
Multianode PMTS (M16
and M64)

> 8x multiplexing in far detector
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Construction Progress %
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Construction Progress %
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> Far detector at Soudan, MN

First Supermodule
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Construction at Fermilab %
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> Tunnelling complete

> Detector Hall and Target Hall 4\]-_.!

outfitting underway

Near Detector
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Construction at Fermilab “CT
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MINOS

> Tunnelling complete Bl o e

> Detector Hall and Target Hall
outfitting underway PP, =

- 4el3 protons/10 psec spill

; hadron and muon
- 3.8e20 protons/year

monitoring stations

> Horns in fabrication

L = 1.04 km to Near, 735 km to Far Detector

pEPT
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Construction at Fermilab %
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> Tunnelling complete Decay Bipe

> Detector Hall and Target Hall ,
outfitting underway PP, =

- 4el3 protons/10 psec spill
- 3.8e20 protons/year

> Horns in fabrication

L = 1.04 km to Near, 735 km to Far Detector
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Tunnelling complete

Detector Hall and Target Hall
outfitting underway

Horns in fabrication

All Near detector planes
assembled, ready to install

Beneficial occupancy of ND
Hall December '03

ND installation complete
October '04

Construction at Fermilab A
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tmospherics at the Far Detector %

University College London

> Veto shield to veto vertical muons RunSEE = narllese

Vertex: (x,y,Z) =(-2.1, 04, 5.2)
cos(zenith) = 0.71, dcosz = 0.59
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tmospherics at the Far Detector %
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. . | log L/E distributions | —— unoscillated | 90% C.L. allowed region |
+ simulated data
> Veto shield to veto vertical muons o |,
E - - - -best fit 7 27 kt. yr. dmsq=0.003, s2theta=1
80:— B nue bckgd. E 5
[l NC bckgd. =]

> Why bother looking at
atmospherics?
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tmospherics at the Far Detector %
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> Veto shield to veto vertical muons === [Toi,] eesmeed
8ol B nue bekgd. Eo.
. E | B _NC bekgd.
> Why bother looking at
atmospherics?
> Good way to debug and |

understand detector & software | }
before beam ALy || YeEEEEe

> MINOS is magnetized > 5 years of running
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tmospherics at the Far Detector SCt
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Run 9104, Snarl 43169 Run 10405, Snarl 503

Vertex: (x,y,z) = (0.0, -3.9, 5.2) Vertex: (x,v,Z) =(1.0, 0.1, 1.1)
cos(zenith) = -0.65, 1/beta = -0.98, pfit = -41.53 GeV/¢ cos(zenith) = -0.41, 1/beta = -1.02, pfit = 3.48 GeV/c
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tmospherics at the Far Detector %
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Run 9104, Snarl 43169 Run 10405, Snarl 503

Ver | 1/beta 1.1)
cos(zenith) = - t= 348 GeV/c
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The Calibration Detector g

> Main detectors are too big to
put in a testbeam, so we built
a small one

> Same geometry as MINOS,
but smaller

> T11, T7 beamlines at CERN |n\\.
2001, 2002, 2003 \

— Understand response to p,
m, e, u Of different energies

— U<C]L

Un|ver3|ty College London |:|
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Testing the calibration %
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> LED pulser system to monitor 3 = uncibraed pitrences) | Mean = -0:
gain changes and linearity 2
> Check it works... g _ PRE——
é Turn the HV down 50V % 1m:_rtlalllzxunatao::l Differences r Conatant= 1e+03|
—- LED calibration removes §7E Mean = -0.0006
the gain change to better k- J Slgma = 0.008
g3 A

0.1 oz a3
Mormallised Corrected ADC
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CalDet—Particle ID . % .
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‘ ‘ A > Beam energies from 0.2 to 10
—= |_US Cerenkov DS Cerenkov <
Beam © GeV
= > . .
Timeofflighh L > Beam contains e, m, p, p In

Tine of Fight +4.GeV somewhat unknown quantities

s 3y [——a&lEvents.__ .

E : g,vg.é,aecv&?:‘CER > Separate e, ('7T + ,LL), D Wlth

G400 - Combined TOF fit =

1 renkov and ToF

200

TOC Ticks (1 tick = 35 ps)



CalDet—results . TcI

Electrons Hadrons

Hadronic Fesponse

Total MIP vs. Beam Momentum
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Summary .\
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Ph2le, 10 kt. yr., 90% C.L.

> All construction under way and
on target

> Beam comes on end 2004

:

i o et

am’ (eV?)

?

> Detectors will be ready

> Far detector has started to not
take atmospheric data witha

magnetic field
0.002

| Super—K, 1144 doys
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