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RUN Ib (1993-95)
(6x6)

Run IIa
(36x36)

Run IIa
(140x103)

Run IIb
(140x103)

Protons/bunch 2.3x10
11

2.7x10
11

2.7x10
11

2.7x10
11

Antiprotons/bunch
*

5.5x10
10

3.0x10
10

4.0x10
10

1.0x10
11

Total Antiprotons 3.3x10
11

1.1x10
12

4.2x10
12

1.1x10
13

Pbar Production Rate 6.0x10
10

1.0x10
11

2.1x10
11

5.2x10
11

hr−1

Proton emittance 23π 20π 20π 20π mm-mrad

Antiproton emittance 13π 15π 15π 15π mm-mrad

β* 35 35 35 35 cm

Energy 900 1000 1000 1000 GeV

Antiproton Bunches 6 36 103 103

Bunch length (rms) 0.60 0.37 0.37 0.37 m

Crossing Angle 0 0 136 136 µrad

Typical Luminosity 0.16x10
31

0.86x10
32

2.1x10
32

5.2x10
32

cm−2
sec−1

Integrated Luminosity
†

3.2 17.3 42 105 pb−1
/week

Bunch Spacing ~3500 396 132 132 nsec

Interactions/crossing 2.5 2.3 1.9 4.8

†
The typical luminosity at the beginning of a store has traditionally translated to integrated luminosity with a 33% duty factor.

Operation with antiproton recycling may be somewhat different.
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�
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• Run I:       Luminosität durch die Verfügbarkeit der Antiprotonen 

begrenzt 

• Run II a:   2001-2003 ?:    2-3 fb-1 (?)

– Bunch-Abstand von 396 ns (3.5 µs in Run I)

– 980 GeV/beam                            (900 GeV in Run I)

• Run II b: 2004 ? - LHC:  10-20 fb-1 (?)

– Bunch-Abstand von 132 ns 
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The DØ Upgrade Tracking System

Charged Particle 
Momentum Resolution
∆∆∆∆pT/pT ~ 5%

@ pT = 10 GeV/c

DØ Calorimeters

D0 LIQUID ARGON CALORIMETER

1m

CENTRAL 


CALORIMETER

END CALORIMETER

Outer Hadronic


(Coarse)

Middle Hadronic


(Fine & Coarse)

Inner Hadronic


(Fine & Coarse)

Electromagnetic

Coarse Hadronic 

Fine Hadronic 

Electromagnetic

Z

y

x

θθθθ
ϕ

p

• Liquid argonsampling and uranium absorber

• Hermetic with full coverage

• |η||η||η||η| < 4.2

• λ λ λ λ int > 7.2 ((((total)

• Transverse segmentation ∆η∆η∆η∆η x ∆∆∆∆φφφφ = 0.1 = 0.1 = 0.1 = 0.1 x 0.10.10.10.1

p
_

Energy Resolution:

e: σE / E = 15% /√E +   0.3%

π:  σE / E = 45% /√E   +  4%
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UA2 (elec)

CDF (elec)
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DØ (elec)
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79.5 79.7 79.9 80.1 80.3 80.5 80.7 80.9 81.1 81.3 81.5
Mw (GeV)

UA2 (W → eν)

CDF(Run 1A, W → eν,µν)

CDF(Run 1B, W → eν,µν)

CDF combined

D0(Run 1A,  W → eν)

D0(Run 1B, W → eν)

D0 combined

Hadron Collider Average

LEP II (ee → WW)

World Average

80.360 +/- 0.370

80.410 +/- 0.180

80.470 +/- 0.089

80.433 +/- 0.079

80.350 +/- 0.270

80.498 +/- 0.089

80.483 +/- 0.084

80.454 +/- 0.060

80.450 +/- 0.039

80.451 +/- 0.033

χ2
/Nexp = 0.6/4
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 W/Z Mass Ratio

DØ Run 1a W Mass

M_T:   80.350 +- 0.140 +- 0.165 +- 0.160

Ratio:  80.160 +- 0.360 +- 0.075

Stat

Extraction of W Mass
from W/Z MT ratio

Sys

Alternate Measurement of M_W

Ratio of W and Z distributions
That are correlated to IVB mass.

• Treat Z→  ee as W → eν by discarding
one of the two Z electrons

• The scale factor between equivalent Z
and W distributions gives M_W / M_Z

Possible Distributions:

•MT

•PT
e

•Pe

$�����	�������

� ��+����
����

��*' ��
�+� �������
��
�+����CDE�����+��
���
#

)�����*
F���
(���

�� %�������)��*��*
������
��


( )
( )

)(

)(

)(

)(

)(

)(

)(

)(

W

lW

llZ

Z

Z

W

llZBRXZpp

lWBRXWpp
R

Γ
→Γ

×
→Γ

Γ
×=

→×+→
→×+→

≡

υ
σ
σ

σ
υσ

���
��	�
��� :$���
,5"'

ΓΓΓΓC 6�8B����J# �B0���;

�
<�J# �B�4��;
�

B<�7��

-�

� $�)��
�
��9������-��
�
���
�
�

;5"!�J�"���� 	�����
=�M�)���
�0���	#0<'�

∆∆∆∆ ΓΓΓΓC H�0������

� -��������
�*�'�8B��A�J# �B��A�7���

9�����$�*�	��
�;5"!<'�

� "����
����
��+�'���
�+� �
���
���
�������

��
&��
�� '��

9�����$�*�	��
� ;5"!�J�"���� 	�����
<�'

ΓΓΓΓC 6�8B040�J# �B�80�;

�
<�J# �B�>4�;
�

B<�7��



M
T
(e,ν) (GeV)

Transverse mass lineshape
(normalized to unit area)
for Γ

W
=1.5,1.7,...,2.5 GeV

CDF Preliminary
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