MINERVA Test Beam

INn a new low energy beamline at the Fermilab Test Beam Facllity

E938/1977

upstream downstream Josh Devan
wire chambers wire chambers
June 2011
20
60
g 03
+ 50 Q
40 — 12
30 10
8
20 6
-.4
10
U
O | | | | | | | | | | | | | | | | | 20
60 18
50 16
collimator upstream dipole magnets downstream B 14
time of flight time of flight 40 L = 12
: : : : : behind WC —
MINERVA is a neutrino scattering experiment in the \ [oehin ) 30 - »
NUMI beamline at Fermilab, designed to measure 16 GeV 1t 20
neutrino cross-sections, final states and nuclear ~ ======-- - \ 709 MeV/c 1
effects on a variety of targets in the few-GeV e - _ "
region. The MINERVA collaboration consists of i % 0 — T —
scientists from both the nuclear physics and Cu farget wcr [ L ] YT ™ 2 60
neutrino oscillation communities. WC2 i O ™ 16
The experiment required the development of a new tertiary WES WeA 14
beamline to produce, identify and momentum-analyze low 40 12
energy hadrons. The beamline was developed in conjunction 30 10
with the Fermilab Test Beam Facility. It is now a permanent = 8
asset of the facility, extending the energy reach to sub-GeV, 20 6
and is available for use by other experiments. 10 V! 1
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aced with wavelength-shifting optical fiber. @ 25488 o JPREI'_IMINARY__ > > 75 PRELIMINARY The three views of the detectors (X,U,V) differ by
o c L 11 < g 6 = a 60° rotation of the scintillator strips. The above
sciptiiaion/cosoroer 2 201 HdH1rg & f ' - event display shows an interacting pion in the
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& 1.5 - o S af =
' g ' 0, w J .
;_ = iy Q m. F -
. - E' B .C—|> 3 ~ - - pi- data, 20E20H configuration
s O 10 10 - — — 0 -
b : 0 2;_ E > 180':— 650 < momentum <750 MeV/c
% 0 f - - I . § 160— '—[_' T977/MINERVA Preliminary
C o] = _ _ —
{5 4 ; 1 - R n " ._]_. __]_+ _]_
2 ac-aaentals - [ - o n .
E 0.0 — —— IR O eI R X S L 2 120F-
20 25 30 35 40 45 50 0.0 0.5 1.0 1.5 2.0 2.5 3.0 - _]_
Time of flight (ns) Fit momentum (GeV/c) g 100 +
N | e | L R LR lﬁ 80'5_
O
SEG MINERVA / T977~ 1 2 — .
g) PRELIMINARY event 540 60':_ + +
ﬂ 03 7] p=a3c82.7 MeV 4.0|:— +
o . | - 1 — m =154.2 MeV :
| cosmic trigger Q § 20'_-F+ —+1-
In order to calibrate the absolute energy scale of % ] T T T TN T T TR T ¥ =
the detector, a small, reconfigurable version was D 10 E 3 O 100 200 300 400 500 600 700 800 900 1000
constructed and exposed to a measured beam total energy deposited in detector (MeV)
of particles. The 40 scintillator planes of ~1m? 10 ; A preliminary analysis of the test beam detector
active area can be interleaved with sheets of S d/a ] In the electromagnetic/hadronic calorimeter
2mm lead and 1in steel absorber to emulate the p T configuration, before final calibrations. Total

downstream calorimeters of the main detector, 0.0 0> -0 :,'I‘r’ (G f,(/) 2)
or without absorber to emulate the fully-active e
tracker region.

energy deposited is the visible energy weighted
by a dE/dx factor to account for the passive
lead and steel absorber.

The display above shows a low energy pion traversing the
beamline. For each of the four chamlbers, wire hits are shown
as colored lines; the hit position is marked with a circle. The
fitted path is shown dashed on the right.

Summer 2010 run:;
32 operational days
107k reconstructed events



