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Motivation

top pair production

PRL 112, 182001 (2014) 

ATLAS and CMS already measure top quarkpolarization.

Can we do analogous measurements for the other quarks?

Polarization of tops from new physicsprocesses

will teach us about their production mechanism.
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╫-quark polarization retention

Lb spin
pion

momentum

statistical hadronization model (Ὕ ρφυMeV)
phase space
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widths (interference).
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propagation:
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Directional dependence, since

holds along the fragmentation

axis.
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Pythia tunes πȢςτṂὃṂπȢτυ(based on light hadron data)

DELPHI (LEP) ρṂὃṂρπ(ὦ) ύ πȢσφπȢσππȢσπ(ὦ)

E791 ὃ ρȢρ(ὧ) CLEO (CESR)ύ πȢχρπȢρσ(ὧ)

Statistical hadronization ὃ ςȢφ(ὦand ὧ)

Adamov& Goldstein ὃ φ(ὦand ὧ) ύ πȢτρ(ὦ), πȢσω(ὧ)
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üCannot argue for polarization retention using heavy-quark limit.

Cannot argue for polarization loss either!
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üCannot argue for polarization retention using heavy-quark limit.

Cannot argue for polarization loss either!

üLpolarization studies were done in ὤdecays at LEP.

For  z > 0.3:

Contributions from all quark flavors are included.

For strange quarks only (non-negligible modeling uncertainty):

Sizable polarization retention!

ALEPH, CERN-OPEN-99-328

OPAL, EPJC 2, 49 (1998) [hep-ex/9708027]

▼-quark polarization retention!



Top pair productionὴὴO ὸӶὸ

üὸO ὡ ὦproduces polarized ╫quarks.

ᵔὧӶί, όӶὨproduces polarized ╬, ▼, ◊, ▀quarks.

üEasy to select a clean ὸӶὸsample (e.g., in lepton + jets).

üKinematic reconstruction and charm tagging enable 

studying the different quark flavors separately.

üStatistics in Run 2 is as large as in ὤdecays at LEP.

Nice sources of polarized quarks
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Top pair productionὴὴO ὸӶὸ

üὸO ὡ ὦproduces polarized ╫quarks.

ᵔὧӶί, όӶὨproduces polarized ╬, ▼, ◊, ▀quarks.

üEasy to select a clean ὸӶὸsample (e.g., in lepton + jets).

üKinematic reconstruction and charm tagging enable 

studying the different quark flavors separately.

üStatistics in Run 2 is as large as in ὤdecays at LEP.

╦+╬production  ὴὴO ὡ ὧ

üPolarized ╬quarks.

üOrder-of-magnitude higher statistics than ὸӶὸ,

although backgrounds are higher too.

Nice sources of polarized quarks



Measurement of ▼polarization in ◄Ӷ◄

Main steps:

üTypical single-lepton ὸӶὸselection

üTypical kinematic reconstruction and global event interpretation

üCharm tagging

üɤreconstruction and polarization measurement



polarization measurement

In the ɤrest frame, the decay
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Statistical precision of roughly 16% possible

at ATLAS/CMS in Run 2 (with 100 fb-1 of data).

Measurement of ▼polarization in ◄Ӷ◄


