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ALICE MFT

Muon Forward Tracker (M FT) Improvement:

New sillicon pixel detector installed between vertex Muon track information around vertex region can be gained by
and hadron absorber of Muon Spectrometer (MUON) matching between MFT and MUON
for LHC-Run3 — - Good mass resolution (Chiral nature of phase transition)
"Acceptance: 3.6 <n < 2.45 * Rejection of muons from hadron decay (S/N improvement)

Pixel size: 29"27 um? Abscl’rber MUPN * Tracking performance depends on matching.
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Analysis: Tracking with MFT and MUON (2) matching method using the correlation between
(1) Determine MFT track corresponding to MUON - track position and angle

track e Muon passes x=0 at the exit of absorber has a correlation
1.Tracks are reconstructed by MUON and MFT separately. - distribution of position and angle (blue ellipse in left Tigure).
2.MUON tracks are extrapolated through the absorber towards vertex.: ° .Onlly muons which originate near vertex are of interest (red arrow
3.Search window is determined at the last MFT plane taking into - Inright figure).
account multiple scattering in the absorber. . » The range of overlap between extrapolation from vertex to
4 MFT tracks in the search window are candidates. . absorber (red line in left figure) and blue distribution defines a new
. search window. GEANT4 (G4) simulation is performed to get a
Rough estimation: the number of candidates estimated . distribution.
from multiple scattering = [ Last MFT plane | 0, 1 ot LIS, xI
< N> :a(r)*hx*hy ot ' [ .......... - <
o , T W e e e L ey
where o(r) : Number of incident particles ~ ° : e
per unit area : T
(calculated from multiplicity [2])15q;0 e Sppentic 2
hx,y . Width of search window . :
(calculated from multiple scattering) - G4 setup: Muons are injected from the right side at n=3 (6~5.7°).
e.g. pr=1GeV/cat nN= 3 - Output: position and angle on the left side of absorber
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R SO O OO o  Quantitative evaluation of likelihood of MFT tracks using
L correlation, momentum and charged sign matching
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Summary and Outlook

e Muon Forward Tracker (MFT) is a new sillicon pixel detector between vertex and Muon Spectrometer (MUON) for LHC-Run3 (2021-).
 Track matching between MFT and MUON is important to improve mass resolution and S/N.

e Matching method using correlation between track position and angle can improve S/N significantly (about 12 times) with high efficiency.
* To make analysis easier, elliptical distribution of position and angle are converted to circular distribution.

e Algorithm to evaluate likelihood of MFT tracks using correlation, momentum and charged sign matching will be implemented.
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