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Btatistics roughly corresponding to 8
0.01, 0.1 and 0.5/fb

To produce sets corresponding to 0.01, 0.1 and 0.5/fb
we run on B, 2n & DST5.

At the end we have three sets

> 1 set with ~0.01/fb

> 1 set with ~0.1/fb

> 1 set with ~0.5 /fb

[In DCO04 the annual yield was ~36k events, for 2/fb]

We repeat this three times:
Perfect, Software and Hardware alignment
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Counc:
0

Science & Technology Facilities il
Rutherford Appleton Laboratory

Number of events

o of Glasgow

0.01/fb 0.1/fb 0.5/fb
(not enough
statistics)
Perfect 205 2093 7339
Alignment
Software 166 1429 5322
Alignment
Hardware 93 487 551
Alignment
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B 2hh alignment issues 3/16 Physics Meeting



Why ?

o of Glasgow

Pattern recognition efficiency

P erf ect EForward ~ 86% Evelosp ~ 97%
Alignment Evtmten  ~ 1%
Software Erorward ~ 20% Eveiosp ~ 97 %
Alignment Evtaten  ~ 8%
H(ll’dwal’e gForward ~ 13% 8V6103D ~ 86%
Alignment Evimen  ~ 3%

* PR efficiencies for “long” tracks
e The degradation in finding efficiency is dramatic!
e Forward and Match both provide long tracks

- Main drop from software to hardware alignment
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0.01/fb Upers
Mass distribution
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0.1/fb

e e

Mass distribution
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0.5/fb
Mass distribution
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L i Outlook By

What happens to the physics ?

Main problem is significant loss of events
- some tracks can probably be recovered with flexible

PR algorithms (e.g. Match vs. Forward PR)
* Momentum and mass resolutions degrade fast as well

Software alignment :

- If we achieve the precisions we quote, reconstruction and
physics performance suffer little

 Hardware alignment :
—> Mass resolution ~40 MeV is a very serious issue
- see B, 27K as an example

J. Nardulli, E. Rodrigues CERN 26/11/2007
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o Signal :B 2nK

* Background : B,27K,

separation only through mass resolution

7.1 Plot made through smearing studies |F

I L7 LU x 'lr’yulrbu A"‘/\/l/l«'lg




=1 / & ila Llnmrs Ity
OngOIng Studles "-':r| 1SCOW

Nardulli/E. Rodrigues/M.Gersabeck

Lo A Ve O/ K40 AWMU W @AY/ LAvAae O A 2 2 V4 Y4 < J

¢

* Start with misalignments on the B, nn
Start to look at effects on momentum/mass [IT/OT]
proper time [VELO]
Combined effects of Velo/T-Station misalignments

 Cross-check with other decays (Bs 2nK)

» Look at B/S ratio

» Effects on CP sensitivity

e Final effects after introducing (software) re-alignment
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Alignment detalls

o Software/Hardware alignments are 1/5 sigma

e Sigma:
— VELO: 3/ 3/ 10um--1.0/1.0/0.3 mrad
- OT :50/ 0/100 um ---0.121/0.1/0.1 mrad
—IT :15/25/ 50 um ---0.1/0.1/0.1 mrad

J. Nardulli, E. Rodrigues CERN 26/11/2007
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o of Glasgow

Alignment details

o IT/OT Misalignment for layers
* Velo Misalignments for sensors

« Gaussian misalignments with a defined sigma
for layers/sensors

J. Nardulli, E. Rodrigues CERN 26/11/2007
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e Why ? T Clisgon
Pattern recognition efficiency

P erf ect gForward ~ 86% 8Velo3D ~ 97%
Alignment Evtmten  ~ 1% Epoy ~97%

Software Erorward ~ 20% Eveiosp ~ 97 %
Alignment Evtaten  ~ 8% Epoy ~ 96%

Hal’dwal’e gFOI"thl’d ~ 13% 8V6103D ~ 86%
Alignment Evimen  ~ 3% Epoy ~87%

* PR efficiencies for “long” tracks
o The degradation in finding efficiency is dramatic!
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