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CDF

19 countries
83 institutions, 664 physicists

12 countries, 62 institutions
767 physicist
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current operating efficiency: ~90%

New c.o.m energy: 1.96 TeV

Tevatron delivered: > 250 pb-1

recorded with full detector:
 > 190 pb-1

up to   135 pb-1 used in current analyses
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Non-Perturbative,
but universal pdfs

f j x2

f i x1

P1

P2

Spectator partons / ULE

P1 x1

P2 x2

General applicability of perturbation theory
• non abelian gauge theory, running coupling constant
• rich phenomenology
• short distances / large p scales:      small allowing perturbative calculations
• factorization of short (pert.) and long (non- pert.) scales

s
1

ln Q2 2 ...

s

Calculable at (N)NLO with scale 
dependencies: s Q2 , f x ,Q2



 
Desy Seminar / September 2nd 2003Gregorio Bernardi, LPNHE Paris, DØ

3	��$��.��A���5�*�	��
�����
	��

Cross section for single inclusive jets probes
 the hard interaction vertex over many decades in momentum exchange

 probes for deviations from pQCD at small 
distance scales 

 sensitive to pdfs and running of alpha_s

DØ Run I Jets PRL 86, 1707 (2001)

DØ Jets |η| < 3.0
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3	��$��.��A���
Initially, some excitement over CDF’s apparent excess cross section, but... 

...NLO QCD showed good agreement @ DØ 

 QCD is tested at the Tevatron in a
unique domain, important input to
pdfs  determination

 strong push for quantified pdf
uncertainties

...not only important for QCD

CTEQ 6 fit ranges vs CDF Run I data (large-x gluons poorly constrained in present fits)

(Reminder of Run I Results)
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CDF RUN II / RUN I

3	��$��.��A�����	�2$	�33 σrunII/σRunI

CTEQ 6.1 .1<y<.7Run II statistics expectations:

versus Run I (higher sqrt(s): 1.8 ? 1.96 TeV)
cross section : x2 @ ET = 400GeV
cross section : x4 @ ET = 600GeV

Extend measured ET spectrum to > 600GeV
In the 1st phase of Run II
(integrated luminosity of ~2 fb-1)

Few percent statistical error in
previously limiting bin

~2x Run I luminosity now collected at
CDF/ DØ.  Subsets of these data are
presented here.
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Central |η| < 0.5 inclusive jets
R=0.7 RunII cone algorithm*

= 34 pb-1 

Energy Scale: correct back to hadron level
Full new derivation from Run II data

Scale dominates systematics – will become
smaller  with integrated luminosity and

further syst. studies
±~10% normalization



 
Desy Seminar / September 2nd 2003Gregorio Bernardi, LPNHE Paris, DØ

Central 0.1<|η|<0.7 inclusive jets
R=0.7 Run I cone algorithm

= 177 pb-1

Overall Escale normalized to Run 1
(with 5% ± 3% correction factor)
Reapply PT-dependent systematics from Run I

Preliminary distributions for |η| < 2.8

uncorrected

Extended wrt Run I by 150 GeV!
Scale dominates systematics
±~6% normalization
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Highest limits in Run I for compositeness from this analysis

d 2

d M jj d

Central |η| < 0.5 jets
= 34 pb-1

Also good sensitivity to
gluons at large-x
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Larger Run II data sample = 139 pb-1

Preliminary Run II limits set in “bump
hunt” for resonances in 2-jet mass in

= 75 pb-1  sample.
 �Already reaching comparable
or higher limits than in Run 1
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jjpp →
ν�→W

��→Z

qq
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� �5�8��������������	�M������	������"����ν�
� C5��N��������������	�

( )
( ) nb 26.0

nb 8.2

≈+→+→
≈+→+→

XXZpp

XXWpp

��

�

σ
νσ

Cross S ections
increase by ~10%

from
1.8 to 1.96 T eV

W→lν  ⇒  ~1 Hz @ L = 2×1032
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� O�����F�µ1��
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– P?P�Q�8'@

•  µµ�I�>#���,
• 
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• =�8�����
����µ
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– �$��	����!5�8#L
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• ?L R�88S��%18

• �
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– �C? �τMτ- �5���#'J�±�#'8�L
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Ncand = 1631
"L = 72 pb-1

total =  9%

� C�T����CU µMµ1 ��R�NV:��W��:��W��8N��W��8J��%
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Ncand = 1631
"L = 42 pb-1


�05��sC�•����C? �M�- ��R�N:S'#�±�:'>�±�8J'N�±�8:'#��%
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         M(µ- τ)        M(µ- τ)

Z
τ

τ

µνν

1-3 hadrons + ν



 
Desy Seminar / September 2nd 2003Gregorio Bernardi, LPNHE Paris, DØ

�/5��C�����τ+τ− �
�����+�����	
τF�����������
	�������
	��"�	
����
����"��
	!
���������
� ��'����&������&���
������"���	������	���	
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8��
���	���τ
� �<�����	���
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.!�"�
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1-prong:1-prong:     235 ± 127     235 ± 127 pb pb

3-prong:3-prong:     222 ± 71     222 ± 71 pb pb

68 pb-1

cross sections:
3 prong3 prong Zττ  MC

Z
τ

τ

µνν

1-3 hadrons + ν
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• s•Br 10 times larger than Z
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� ������I�NJ���,
� �������I�NJ���,
� ��
	��R�NS>S#

• ?L R�VN��%18

� ���µ��I�N#���,
� �������I�N#���,
� ��
	��R�@>#N

• ?L R�8S��%18

s��•�����? �ν��R�N'@@�±�#'#N�±�#'8>�±�#'N9�	%
s��•�����? µν��R�>'N>�±�#'8>�±�#'8#�±�#'>N�	%
�����������������������������������������������������
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s��•�����? µν��R�N':V�±�#'#N�±�#'8N�±�#'8:�	%
s��•�����? �ν��R�N':V�±�#'#8�±�#'#9�±�#'8:�	%
������������������������������������������������������
�'����������!��'���������$��'



 
Desy Seminar / September 2nd 2003Gregorio Bernardi, LPNHE Paris, DØ


�05����? �τ�ν

� ;����"���7����	�

�����	
�����8#����������	�
� 3���
���������	������
�����>#����������	�
� ���τ��I�NJ���,
� �������I�NJ���,
� ��
	��R�N>VJ
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syststateR 48.035.034.10 ±±=

)()(
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�

→×
→×=

ZBZ

WBW
R

σ
νσ

)(W

e

Γ
Γ
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syststateR 21.014.049.10 ±±=
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syststat

syststate

R

R

33.027.069.10

47.024.088.9

±±=

±±=

µ

⇒

syststateR 48.035.034.10 ±±=

31.036.10 ±=R GeV 073.0181.2)( ±=Γ W

GeV 057.0141.2)( ±=Γ W

GeV 054.0150.2)( ±=Γ W
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� CF�����

� 8NN��%18

�  CF�I�S89���,�Y�9JL��'�'
� �������	����.����
	�2$	
3

� CF���µµ
� 8##��%18

�  CF�I�:N#���,�Y�9JL��'�'

Mee = 388 GeV

Z’(ee)
Z’(ee)

Z’(µµ)
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D0 Run II preliminary 97.7 pb-1
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     D0 Run II preliminary -  L=45 pb-1
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Berends scaling:
           sets normalization
           in 4 jet bin

matrix method to
separate W/QCD

 1 jet

 4 jets 3 jets

 2 jets

mT

before topological
selection
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11.4−3.5
+4.1 (stat.)−1.8

+2.0 (sys.) pb

8.1−2.0
+2.2 (stat.)−1.4

+1.6 (sys.)± 0.8(lum.) pb
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(syst)(stat)7.6 1.5
1.9

3.8
3.1

+
−

+
−

1.7(syst)3.4(stat)7.3 ±±

0.9(syst)1.9(stat)5.3 ±±

2.1(syst)1.8(stat)5.1 ±±

0.9(lum)(syst)(stat)8.7 2.7
2.0

6.4
4.7 ±+

−
+
−

0.8(lum)(syst)(stat)8.1 1.6
1.4

2.2
2.0 ±+

−
+
−

0.5(lum)(syst)(stat)4.6 2.1
2.0

3.1
2.7 ±+

−
+
−

1.1(lum)(syst)(stat)11.4 2.0
1.8

4.1
3.5 ±+

−
+
−

0.8(lum)(syst)(stat)8.0 1.7
1.5

2.4
2.1 ±+

−
+
−

0.7(lum)(syst)(stat)7.4 2.1
1.8

4.4
3.6 ±+

−
+
−

1.1(lum)(syst)(stat)10.8 2.1
2.0

4.9
4.0 ±+

−
+
−
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Uncertainty 2fb-1 1
δσ (tbX) 26%
δΓ (t→ Wb) 28%
δ|V tb | 14%

 W-g channel pb09.070.1 ±=σ

 s-channel W* (LHC: 10 pb)pb04.073.0 ±=σ

(LHC: 244 pb)
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Phys.Rev.D65, 091102 (2002)

σ�*#	"+!���,5.?=@�+�AB@0��=�=

9�*C�D,

σ�*�1#����� ,5.@=E�+�AB@0��=�=
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212.7
9.4 GeV/c   7.1(syst)(stat)177.5 ±+

−

'�

�!�� ���	��8��
�#����� 
F!�����+1��&&���8�� '�

�!���! ���	��#����� 

217.4
16.9 GeV/c 7.9(syst)(stat)175.0 ±+

−

CDF RunII preliminary, 108 pb-1 CDF RunII preliminary, 126 pb-1

6 events

Data 22 evts
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bbH →
GeVm H  135<

*WWHgg →→
GeVmH  120>
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� Pη�PQ#'@&�,���IN#���,
� ���INJ���,
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� PηµPQ8'J&�.�µ�INJ���,
� ���IN#���,

A�����������	
� Pη5�
PQN'J&�,�5�
�IN#���,

1st leading jet
2nd leading jet
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µν→W

νeW →
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double IP  tag event

1 tag 2 tags
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H →WW
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Tevatron Higgs Sensitivity Group June 2003 Update

SUSY/Higgs Workshop

          Higgs
Sensitivity Study

 Discoveryσ5
 Evidenceσ3

95% CL Exclusion

Tevatron Higgs Sensitivity Group June 2003 Update
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