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Improve the muon spectrometer
performances you will!

Step 1: Physics Motivations
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The physics program with the present ALICE muon spectrometer (ﬁgure 1) includes studies of open charm and beauty processes through their
muon decay channel as well as quarkonia and low mass vector mesons (ρ, ω, ϕ) through their dimuon decay channel [1]. The (di)muon physics will
be studied in pp, pA, ArAr, PbPb collisions at forward pseudo‐rapidity (2.5<|η|<4.0). The performances of the spectrometer are constrained by the
presence of a thick absorber used for dumping the huge number of produced pion and kaon mesons before their decay into muons. The Muon
Forward Tracker (MFT) is a proposal in view of the upgrade program in 2017/2018. This upgrade is moAvated by the physics improvements made
possible thanks to the measurement of DCA (Distance of Closest Approach) from single muons and secondary vertex from dimuons. The MFT will
allow to disentangle the direct charmonia producAon from contribuAons coming from B decays. The MFT, thanks to its tracking capability, will allow
to improve the mass resoluAon of all resonances. In addiAon it will help to reject a large fracAon of muons coming from π and K decays, improving
signal over background raAo. Lastly, it will lead to direct mulAplicity measurement, event by event, of charged parAcles within the spectrometer
acceptance.
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Step 2: Setup

IP

Step 3: Influence of the beam pipe
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Plane
number
0
1
2
3
4 4

Z [cm]
- 50
- 58
- 66
- 74
- 82

Rmin
[cm]
1.80
2.00
2.30
2.50
2.80

Rmax
[cm]
8.00
9.25
10.40
11.70
12.90

The MFT was simulated into the
AliRoot framework. The simulated
setup is composed of 5 Silicon pixel
planes (ﬁgure 2) localised upstream
of the frontal absorber, in the central
barrel of ALICE (ﬁgure 3). It covers
the angular acceptance of the
spectrometer (2°  9°). A reducAon
of the pipe radius is requested
(2.98 cm  ~ 2 cm) in order to
minimize the distance between the
ﬁrst plane and IP (50 cm see table 4).

Setup of MFT planes in the ITS environment [2]

A conical beam pipe geometry was proposed to reduce the
interacAons with the pipe material (Beryllium). In fact, an
important growth of the secondary parAcle mulAplicity in
the planes is observed with a usual cylindrical beam pipe
(ﬁgure 5).

Step 4: Physics performances: vertex measurement and dimuon physics
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Spectrometer only

Δμ is the weighted offset with: Δx and Δy the differences between vertex
coordinates and extrapolated muon coordinates at vertex. V is the inverse error
matrix that takes into account errors on vertex and on muon kinematics.

The physics performances of the MFT were established in ideal condiAons, with a conical pipe and with
pixels of 10 μm × 10 μm in size and 50 μm in thickness. The vertex resoluAon is found to be ~ 10 μm at
high momentum and ~ 35 μm at low momentum for the transverse coordinates (ﬁgure 6). A weighted
oﬀset (or DCA) can be calculated. It allows to disentangle the dimuons coming from open charm and open
beauty from the prompt dimuons (ﬁgure 7). An improvement of the invariant mass resoluAon was
established for all resonances (ﬁgure 8 and 9). Its eﬀect is more important for the low mass region
(ω and ϕ).

Step 5: Track Matching

Resolution improvement by means of the MFT
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≈ 16 MeV/c2
Central PbPb

I’m the multiple
scattering and the
multiplicity, you won’t
pass!
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Central PbPb

Central PbPb

Conclusions

I’m sure I can!

The track matching is performed in the following way: the muon track is extrapolated back to the origin
(IP assumed). The extrapolaAon is evaluated at the last plane of the tracker (the closest to the absorber). For
each cluster in the plane, its compaAbility with the parameters of the extrapolated track is checked by compuAng
a χ2. All the compaAble tracks are built and propagated to the next plane using a Kalman ﬁlter technique. The
average number of compaAble candidates at the end of the extrapolaAon is found to be ~ 8.6 (ﬁgure 10) for
central PbPb collisions (with dN/dη = 6000 parAcles at mid‐rapidity). The ﬁnal selected track is the one with the
best χ2 . The correct matching rate is aroud 70% for muons with a momentum higher than 10 GeV (pT ≥ 1 GeV/c)
and angle between 3 and 9 degrees (ﬁgure 11 and 12).
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Spectrometer + MFT
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The performances of the MFT were
established in ideal condiAons. First results
obtained for matching performances are
encouraging. SystemaAc studies are
ongoing for diﬀerent plane setups, pixel
sizes, pipe geometries…
An opAmized setup considering the
integraAon within the other ALICE detectors
is foreseen by July.

Central PbPb
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