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1. Addition of Helium Target Approved.
2. Working on the whitepaper to add Hydrogen Target

3. Current status on tracking and vertex reconstruction



Carbon, Iron, Lead - mixed elements in layers to give same
systematics



Active Scintillator Target

Triangular scintillators are arranged into planes — Wave length shifting fiber 1s
read out by Multi-Anode PMT
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From Aji Daniel, JLab EO03-103
Ref: John Arrington, nucl-ex/0701017
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Design for the Cryogenic Target
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Flow chart for Helium Simulation

- , Target Geometry file

GEANT4

~ with MINERVA geometry GENIE

Helium Simulation

GENIE and GEANT4 simulation are separate steps.
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Al/He Ratio

| |
‘W '{ﬁ Calculation Al/He=0.39 for vertex radius<20
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NUMICombo Neutrino Flux
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Referring to doc2004-v3 by Jorge Morfin, revised on Nov 2007:
4 years' neutrino beam in the units of Neutrino/GeV/m”2

At 5.7 GeV: numu: numubar: nue: nuebar=3467:93:21:1



11D.125 GeV bin
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On Empty target Run

With Vertex_r<76, |Vertex_z|<76 for all CC events,

| Al/He=1815/4011=45.3% R

empty
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Proposed d/u Experiments at JLab
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df a v

dxdy
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WAZ21 Data

Table 5. Structure functions xd,, xu, and the ratio d,/u,.

Jones, Z. Phys. C44(1989)379
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Hydrogen Simulation
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Hydrogen Statistics

d over u ratio
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The contribution from the target vessels was not considered. 16
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For |z|<73.8(upstream+central+downstream):
20.6% of all proton hits, 15.6% of all pion hits will be lost due to

the first nuclear target: absorbed or get out from its sides. 17



Additional Tracking Module?

* Currently there are only two tracking modules (4 planes)
between the cryogenic and the first nuclear target. Shall
we add one tracking module (2 planes) from downstream?

“* Shall we insert drift wire chambers between the
cryogenic target and the minerva detector? For example,
the SOS Drift chambers from JLab Hall C as proposed
by Eric Christy in doc-2182. Two side by side chambers
with 6 wires each (2X,2Y,2U orientations). The active
area of the two chambers is ~60 cm[(2D40) cm
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Adding Wire Chamber to Simulation

» The Rutgers Version of the GEANT4 simulation.

» Inserted between the cryogenic target and the
minerva tracking modules. Basically shifted the
cryogenic target 10 cm upstream.

» Bigger Dimension than the JLab SOS not to affect
acceptance for the moment.

» One virtual sensitive plane in the middle of the wire
chamber, which gives us true hit position x/y at that
Z.

19



=18

= True Vertex M

E oo __..,,Jf’

= ., e

— = i _—__‘——*-________

:1{;-.| E,I.-n ; {,.IE. 1|]-l|] HI:H |Iu!ullal_lslualla3q|.ul
= Reconstructed Vertex J_J,_JJM e
= T

=3 T

= F___Fd:d__:,_....-ﬁi—

T - & = -~ e —

20



Current Vertex Reconstruction

» Linear fit of all true hit positions with matrix
operation. There were multiple hits per plane. The
detector resolution and plane orientation (x/u/v)
were not considered yet.

» The reconstructed vertices were averaged over all
the track pairs.

» To improve vertex reconstruction, one of the two
tracks used for vertex reconstruction was required
to be a muon track.

» To improve vertex reconstruction, vertex was
assumed to be the muon end of the minimum distance
between two tracks.

» The track may bend due to secondary reaction

including multi-scattering and nuclear processes. .



Secondary Reaction before the Detector
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