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Qutline

= Introduction
= We will review the effect of an improved tracking for specific
channels:

e Prompt Charm decays
© R(AY)

e R(DY)

e Multibody B decays

o 3.

° B,

e Gluon PDF.

e Spectroscopy.

= Tracking implementations.
= Outlook
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Previous reports

Elba, Phase-Il workshop:
M. Martineli talk

Elba, Phase-Il workshop:
M. Chrzaszcz talk

Manchester, Phase-Il workshop:
M. Better talk

Manchester, Phase-Il workshop:
|. Babushkin talk

Manchester, Phase-Il workshop:
M. Martinelli talk

Tuesday Presentation
Cesar Luiz da Silva talk
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https://agenda.infn.it/getFile.py/access?contribId=19&sessionId=3&resId=0&materialId=slides&confId=12253
https://agenda.infn.it/getFile.py/access?contribId=20&sessionId=3&resId=0&materialId=slides&confId=12253
https://indico.cern.ch/event/481359/contributions/1157520/attachments/1253747/1849859/Bettler_MAN.pdf
https://indico.cern.ch/event/481359/contributions/1157519/attachments/1253525/1849467/MagnetStationsSimulation.pdf
https://indico.cern.ch/event/481359/contributions/1157526/attachments/1253827/1850013/UpstreamTracksPotential.pdf 
https://indico.cern.ch/event/557554/contributions/2247267/attachments/1423140/2181806/gluon_saturation_seminar.pdf

The idea

magnet T stations
T track
VELO
upstream track
- long track

VELO track

downstream track

= Tracks with hits in the vertex locator and the TT/UT and not in the
Tstations: UPSTREAM tracks.
= Those are bend outside of the T-stations acceptance by the
magnetic field because of their low-momentum.
= The reduced amount of field between the VELO and the TT, means
that their momentum is computed with a large uncertainty.
Ap/p =20 — 25% current, Ap/p = 15 — 20% upgrade
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Proposal

= Original idea comes from Sheldon Stone, Paolo Gandini, Liming
Zhang: [Tuesday meeting Sept 2nd 2014]

A
Magnet

SciFi

New

Ny

\

= It is outside the LHCb acceptancen!! No X, added.
= No need to have a high resolution. O(1mm) should be enough.
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https://indico.cern.ch/event/327376/contributions/1713479/

Proposal

lose the tracker
PN you are letting
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The sensitivity study

= Take the Gauss v50r0
for upgrade.

= Simulate the particle
gun.

= Decays particles with
EvtGen.

= Put for now a plates in
the Magnet (and beyond)
and see where the particles
hit them.

=v="17.0.
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Current Physics cases

e Previously reported:

= D" — D(7K)Tgow: gain 21 %. Sof
= B— 77 gain: 24 70 °:j: Y
= R(N) = SRR

A7 — PTgowTslow : gain 60 %. o e

~ R(D*) = ggg:—g:zg: gain 26 %. x

= B — nK: gain 10 — 50 %. £ 5 L

= X — Aym: gain 29 %.
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Additional Physics cases

e Newly reported:
= X, — A Tgow: gain 19 %.
= Low-mass Drell-Yan: gain 15 %.

= B (29) — B TyowTslow: 82IN 50 %.
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.70.054017
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.70.054017

Additional Physics cases
= This is just the tip of the ice berg!

Transition Expression for Rate (ch) rate (keV)
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2-fold Runge-Kutta for MS,  P.Billoir

_____ p*
uT f- vty t
= ¥, 2, U, U, alp
""" ' =dy/dx
t’, =dz/dx

X Velo

X, ¥t t, alp

= We start from ,standard” Runge-Kutta method.
= If |t,] > 1 we switch steps to z.
= With VELO + UT we know precisely: z, y, t,, t,. We poorly know:

9, MS can help.

p
= Runge-Kutta method has to be inverted with the Newton-Raphson
method.
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2-fold Runge-Kutta for MS,  P.Billoir
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Detector Implementation




Gauss implementation, M. Pikies

=> Currently cloning structures of the SciFi.
= Plans to implement Cesars proposal.
= Run full MC simulations.

13
Marcin Chrzaszcz (CERN) Magnet Stations for LHCb /14 y



Outlook

= The physics program of magnet stations is growing.

= For many channels, the MS are improving the efficiencies from

20 — 30%(R(D™)) to 60%.

=> For other, such as the study of Gluon saturation, the MS are
enabling the measurement.

= MS help when little PHSP is available.

= Spectroscopy measurements enhanced.

= Tagging of charm meson and baryon decays — reduce background.

= Tracking algorithms are being developed.
= Implementing the MS in Gauss.
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Backup
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