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Top quark mass measurement with soft muons from b-hadron decay

1. Top mass with Soft Muon Tagging (SMT) Method 2. Method advantages and challenges

- L\ Relate the top quark mass to the invariant First top mass measurement using SMT technique in ATLAS

mass m(lu) constructed using the Soft

W Muon Tagged (SMT) p and the lepton i_argely indepenccllefnt from I[\)s_tant(_llard techniques used to measure
: Plad H (I=e/u) from the W decay. Op Mass = good 1or combihation
b /. b-tagging technique complementary to Marginally dependent on Jet Energy Scale (JES)
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\ standard methods and used for t t and
BR ~ 0.2 W + ¢ measurements. As It uses a partial invariant mass reconstruction, it is more boost
invariant than secondary vertex decay length and lepton-p_

methods

Leptonic end-points minimise color-reconnection effects wrt
hadronic variables

3. SMT Definition

Require a muon within a jet cone: AR(jet,py) < 0.5

>

Does not (necessarily) require precision secondary vertexing

>

SMT selection: Momentum imbalance Ml < 0.1;

_ . Development of b-tagging based on SMT will allow for several other
|do| < 3mm; |ZOS|n9| < 3mm

Interesting measurements

Where d_ is the trasverse impact parameter with respect to the beamline, z_is the
longitudinal impact parameter of the track with respect to the primary vertex, 0 is
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Main challenge are b-fragmentation function dependence and
modelling of top kinematics

the polar angle and p is the momentum of the muon
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o 4. Analysis strate
pm Yy gy

Proof of principle at CDF (2009)
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L m(top) extracted from the mean of the m(luy) histogram through a

continuous red line shows a linear fit to the points (black dots). The distribution of invariant mass m, of the lepton from the W Calibration curve

decay and the SMT p from simulation with selections
described in box 4. The uncertainty is only systematic
(dashed blue area). t t signal (white) and single top (blue),
W+jets (ocher), Z+jets (orange) and diboson (yellow)
backgrounds are also shown.

from simulated t t events, and the input top mass m. The
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