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Totals
�

12 countries
�

58 institutions
�

581 physicists-North America Europe Asia
3 Natl. Labs
28 Universities

1 Universities

1 Research Lab
6 Universities
1 University

4 Universities

2 Research Labs

1 University

1 University

5 Universities
1 Research Lab

1 University

3 Universities
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March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF

# ����	����$�����%%���&�%����%����%�����

# '��(�����	��$���%

# '���%

	
��
��



March 19, 2002 DOE Annual Review

CDF
����&���	���%���%�&������%������&��������

�����%�����(��������������������	�����%

�����&��(��	�������)�*������%+ ,�
�-�%���

# ������.&����	
���
%�%������&������/�&���	���
	��������0η0�������!1"1

# ������%	�����������������$���
	�����������	�������
0η0��������.1*1

COT

0

.5

1.0

1.5

2.0

0 .5 1.0 1.5 2.0 2.5 3.0

END WALL 
HADRON 
CAL.

2�����%���	��
*������%

3 0

30
0

SOLENOID

2������&�����%���	��
�����!������%

= 1.0

= 2.0n

EN
D

 P
LU

G
 E

M
 C

AL
O

R
IM

ET
ER

EN
D

 P
LU

G
 H

AD
R

O
N

 C
AL

O
R

IM
ET

ER

= 3.0n

n

m 

m



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF
�����
���������
�����������

# -��	���$��������%����3�$��������	����%����
�����������	��!""� �������
�&���	������%�
�����	����%%����&��%����4��!�$�3� �(�&����
$����&�&��������,�������1

# ��������	����	��$�����%�������
�����
$��%�	%�5�������&���

# 6�&��%���&����&���	���������/�����������
# ��%%�$��
% ��������% ���&�&����%��$��%�

�������%�&����$��$����(���$��%�	%



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF

���������	

��	
����	��
�����	

������	��
�����	����
�

����
��

����
��

����
��

��������

��������	
���	�


��������	
���	�


����	��
��� �
���
���

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

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

����

����	��
���

�
���
��� ���

������
���������
���������%�����������������%�����������



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF

Integrated Luminosity Integrated Luminosity 

�����������
�
���
������
���



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF �����
�
 ���!�� ���

~ 64 cm 

SVXII
 

 ISL

Layer 00

 

!1!�	�

-78.�	��$�""



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF
�
�
 �������
�



March 19, 2002 Nigel Lockyer
University of Pennsylvania and Fermilab

CDF
�
�
 ����
�����

762111108L00

2229741360SVXII

592366148ISL

GoodSome

Issues

No 
Power 

Total
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SVT impact SVT impact 
parameterparameter

σσ==30 30 µµ

from beamfrom beam
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Each SVX Each SVX 
barrel is divided barrel is divided 
into 4 bins. The into 4 bins. The 
beam position is beam position is 
given in cm for given in cm for 
min bias tracks. min bias tracks. 
The fitted slopes The fitted slopes 
are 0.08 are 0.08 mradmrad in in 
x and 0.15 x and 0.15 mradmrad

in y.in y.
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Resolution is Resolution is 
about 50 microns about 50 microns 
in each half barrelin each half barrel

OnlineOnline

OfflineOffline
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• Understanding execution 
time
– new tools in development

# ?�������������������������
@ ���&�&�(���.�������� �������� (��
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• Two SVT L2 triggers are defined in internal trigger guide

– B_pipi: 360 nb

• 2x (d > 100 um), Delta-phi > 200, Lxy > 0, dB < 140 um

– B_charm: 394 nb (200 nb overlap)

• 2x (d > 120 um), 20 < Delta-phi < 900, Lxy > 0

• Simple requirement of two tracks with d > 100 um is currently used at 
L2

– L2_TWO_TRK2_D100: 3200 nb

• L2 cuts are simulated offline on data from a L3 auto-accept prescaled
path

394 nb646 nb391 nb3200 nbB_charm

360 nb474 nb287 nb3200 nbB_pipi

Expectedx 
(72/56)2

simulateAll
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Resolution is Resolution is 
measured close to measured close to 

PMT and as a PMT and as a 
function of Z along function of Z along 

the barthe bar
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The CDF detector is MUCH improved
– Improved silicon coverage + stereo silicon

– L00 improves resolution

– Silicon Vertex Trigger (SVT) 

– High-rate trigger and DAQ system

– Time-of-flight  (TOF) system
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View CDF Running in 2002-03 with three phases:
– Phase 1: first 50 pb-1 of data

• refine trigger algorithms
• study & improve B reconstruction and tagging techniques 

– Phase 2: next 50 pb-1 of data (100 pb-1 total) 
• first attempt to Bs mixing (or set new limit)

– unique to the Tevatron

– Phase 3: next 200-300 pb-1 of data and beyond
• many new measurements involving Bs, Bc and Λb hadrons

• Two-body Bd sample large
– complementary to e+e− B factories
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Plot shows that with ~100-

200 pb-1 of data, we can 
begin to cover expected 
region for Bs mixing

Important point:  Plot 
assumes we have 
achieved:

1. Excellent trigger & 
reconstruction efficiency

2. Excellent proper time 
resolution
-L00

3. Excellent flavor tagging 
efficiency
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• We are currently running with
– ~ 1700 nb on tape since Feb 18
– L1A: 340 ub                               3.4 kHz @ 1031

– L2A:  22 ub                                220 Hz @ 1031

– L3A: 2.5 ub                                25 Hz @ 1031

• A new trigger table is being prepared. 
Main changes are: 
– New paths: Z->bb, inclusive b jet, b + gamma, rare B decays
– Add soft central shower max electrons to level 2 
– Add D0 path to fast production line (express) 

• Currently limited mainly by L2 accept rate and execution time
– Work is in progress to understand and improve both
– Substantial gain expected from better L2 algorithms

• See e.g. SVT L2 triggers
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High Et jets > 400 GeVHigh Et jets > 400 GeV

Forward jetsForward jets

Probe small x regionProbe small x region

A��%A��%
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Favors light Higgs : MHigg <165 GeV at 95%CL
LEP II Searches : MHigg > 113 GeV at 95%CL

LEP II Hint at MHigg= 115 GeV

���	������
�'��	�%�������%�������%

Higgs Reach
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• CDF detector is working well

• Collab in process of understanding data

• Physics plots used to evaluate detector

• Higgs, SUSY, Bs mixing, and lots more


