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Vertex reconstruction in CMS
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Workshop on B/τ Physics at LHC in Helsinki, May 30 - June 1, 2002
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Introduction
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Boundary conditions
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Boundary conditions (2)

W+u,d,s,g

tt

d0 (cm)
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Vertex fitting
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LS: Linearized vertex fit

10000 H→4µ events
LinearVertexFitter

Kirill Prokofiev, 
Thomas Speer

Residuals z
σz ≈ 20 µm
(σx ≈ 10 µm)

Pulls z
σz ≈ 1
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Linearized vertex fit (2)
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All vertices in b-jets
P(χ2), tracks selected using 
MC information
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LS: Kalman vertex fit
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Residuals z Pulls z

10000 H→4µ events
KalmanVertexFitter

Identical performance as 
LinearVertexFitter for high
pT tracks

Kirill Prokofiev, Thomas Speer
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Robust estimators
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Robust estimators (2)
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+ Principal Component Analysis
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Robust estimators (3)
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Examples of weight functions w(r)
for a cut at r = 4
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Robust estimators: results

Mean RMS Failed msec./fit
(mkm) (mkm) 1GHz PC

Linear 50 45 none 15
LMS*" 85 160 none 13
LTS (0.8) 16 26 none 65
MCD (0.8) 21 19 none 62
Adaptive** 50 45 none 29

300 vertices from VertexGun
50 tracks + 5 outliers
Mean and RMS of
distance(sim - rec)
*no error matrix estimation
“2tk lin. point finder
**very preliminary
Wolfgang Waltenberger

50 vertices from VertexGun
50 tracks + 2 outliers

Wolfgang Waltenberger
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VertexFitter / Mean RMS msec./fit
LinPointFinder (mkm) (mkm) 1GHz PC
LTS(0.95) / 2tk 43 50 76
LTS(0.95) / LMSLP 15 10 58
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Decomposition in classes
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Vertex finding
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D0φ algorithm

�������
�
����
����������
���
!���������������φC
������/�*������1φ5φC4�≈������1φ5φC4

�����1�/�φ4������
��/�(�	���$�������������
��(�	����$��������������)��,
%����+���	'��)
��$������'�������$�(��	�	%�����(�
��)���"���������



b/τ  workshop, Helsinki, May 30 - June 1, 2002 P.Vanlaer, IIHE Brussels 16

Analysis

����
����������������
��
��������������
��
��

D����
�
����
�
������
��
��0�
����
�
������
��
�� ����
����

����
����

 ���
������

�� �������������
�����������������!�
������������
�����

�
����
�
������
���
�� �
�
����
�
������
������������������!�
�����E����������
�����
������������
���
�� ���
�������������������
�
��

������������"���)�%�+�	�������	���)���������	�"����)�%�+�$���
��	����������'����$����	����$�	������������	'	����

Tommaso Boccali
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Analysis (2)
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Results

Principal vertex S.v. eff. Fake rate
reconstructor (%) (fake/uu ev.)
ET = 50 GeV, all eta 33 0.006
100 GeV 36 0.009
200 GeV 32
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Gabriele Segneri

Pascal Vanlaer
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Results (2)
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S.V. finding efficiency vs. 2nd largest transverse
impact parameter, 50 GeV b-jets, all η
Principal vertex reconstructor

In summary:
• secondary vertices with small separation from
beam ARE found (efficiency ≈ 70%)
• but up to 60% of their tracks do not originate from
the right vertex
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Results (3)
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Pascal Vanlaer

300 ms
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Testing
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Wolfgang Waltenberger
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Conclusions
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Material, references,...: CMS b/τ page -> Activities -> Vertex; CMS b/τ page -> Mini-workshops


